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EXECUTIVE SUMMARY

The City of Saint Paul hired Ramboll with Krifcon Engineering to undertake an energy
master plan study for the redevelopment of the Ford Site.

The intent of the study was to focus on the opportunity to provide the site with a
sustainable energy supply, while utilizing local resources.

The work of the consultants has been carried out in close collaboration with the Ford Site
Technical Advisory Group, which consists of scholars, utilities, regulators, city
representatives, and Saint Paul business representatives. The consultants would like to
thank everyone involved for their many inputs.

The Study consisted of distinct activities as outlined below:

Activity 1.1: Conditions, constraints and opportunities

Activity 1.2: Best practice in car use alternatives

Activity 1.3: Best practice building design to reduce energy demand
Activity 1.4: Implementing sustainable site-wide energy system
Activity 1.5: Energy technologies and district energy designs
Activity 1.6: Energy mix, storage and pricing

Activity 1.7: Design concepts and Financial Analysis

This report summarizes the key findings and recommendations of each activity.

The ambition for the site is to be an economic, social, and environmentally sustainable
place that provides good jobs, services, community amenities and living spaces and serves
as a lighthouse project for future developments. More specifically for the energy part, it
was agreed at the launch of the study that the ambition for a Ford Site energy system was
to address five guiding objectives:

e Resilience: Security of energy supply

¢ Innovation: Rethinking energy supply and energy systems not being limited by
current practices

¢ 'Net Zero’: Limiting the energy consumption and CO, emissions to a minimum
while maximizing the share of renewable energy

o Energy efficiency: Making best use of the energy with low conversion and
distribution losses and efficient building stock

¢ Cost-effectiveness: Ensuring affordable energy for the site

Dozens of energy technologies were evaluated and distilled into three energy system
concepts for the site. Each concept was analyzed for technical and financial viability, and
its ability to meet the five guiding objectives. The analyses identified two technical
concepts that best meet the objectives for the site, which are likely to need the City of
Saint Paul in a proactive leadership role, since each represents a new approach to energy
delivery for sites of this type in the Twin Cities region.

Actions that the City could take to ensure a low carbon solution for the Ford site is to
continue its well-established stakeholder engagement, to instigate planning related
recommendations, and to safeguard technical issues that will enable the implementation of
the best solution for the City, the site, and the community at large.
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INTRODUCTION

Ramboll with Krifcon Engineering were hired by the City of Saint Paul to work on an energy
master plan concept for the redevelopment of the Ford Site into a 21%* Century
Community. Ramboll has a vision of contributing to developing sustainable cities that are
attractive for residents, businesses, and visitors. Our experiences are drawn from projects
in all parts of the world, with roots in Scandinavia and Copenhagen in particular.

The intent of the study is to focus on the opportunity to provide the site with a sustainable
energy supply, while utilizing local resources.

The work of the consultants has been carried out in close collaboration with the Ford Site
Technical Advisory Group, which consists of scholars, utilities, regulators, city
representatives, and St Paul business representatives. The consultants would like to thank
everyone involved for their many inputs.

An impressive amount of preparation and consideration has already been put into the
redevelopment work for the site and provided a solid foundation to build on.

In particular, the Phase 1 Summary report! has served as the basis for expected
redevelopment scenarios used in this study.

The vision, goals and priorities for the site

Building upon the earlier work, the ambition for the site is to be an economic, social, and
environmentally sustainable place that provides good living spaces and serves as a
lighthouse project for future developments. More specifically for the energy part, it was
agreed at the launch of the study that the ambition for the Ford Site was to work with five
guiding objectives:

e Resilience: Security of energy supply

¢ Innovation: Rethinking energy supply and energy systems not being limited by current
practices

e 'Net Zero': Limiting the energy consumption and CO, emissions to a minimum while
maximizing the share of renewable energy

e Energy efficient: Making best use of the energy with low conversion and distribution losses
and efficient building stock

e Cost-effectiveness: Ensuring affordable energy for the site

Note: Biomass was not seriously evaluated as a potential energy source in this study
because the City of St Paul said it would not be a good fit for the site location due to
site constraints. In Ramboll’s experience, biomass is a common district heating
solution, even in urban areas, to decarbonize in the most cost effective way.

There are environmental challenges with biomass but the experiences to meet these
challenges are many. In Ramboll’s opinion, not utilizing biomass as an option limits the
viable opportunities for introducing a low or net zero carbon energy solution to the Ford
site.

Preceding and preparatory works and studies

Prior to the energy study, many preparatory activities for site planning have been carried
out. These have provided background information and served as guidelines to assure
coherence between energy supply solutions and other aspects.

! Redevelopment of the Saint Paul Ford Site - Phase 1 Summary Report, found on the City of Saint Paul Ford webpages at
http://stpaul.gov/21stcenturycommunity.
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3.2.1 Phase 1 summary Report

3.3

3.4

The Phase 1 Summary report outlines five potential development scenarios. From those
scenarios, it was decided to use No. 2 and No. 5 to simulate potential site energy use
intensity (EUI) and demand that the proposed solutions are based on.

Contents of the study - delimitation

The Study has set out to evaluate possible energy supply setups that match the needs and
ambitions for the Ford Site redevelopment. The exercise is mainly intended to be a high-
level technical evaluation, with a focus on thermal energy and the potential for a local
energy network (district heating and district cooling).

The case for district energy solution has been evaluated in comparison with current
practices -- Business as Usual (BAU) (natural gas network and individual Heating,
ventilation and air conditioning (HVAC)) -- and with an option focused on renewable
energy at the individual building level.

In addition to the core evaluation of energy system setup, the following activities have
been included to support and validate the results:

15.Evaluation of the potential re-use of tunnels and the steam plant building on the Ford
Site

16.Best Practices in Car Use Alternatives

17.Best Practices in Building design and energy demand

The study does not deal with the structural setup between utilities and developers, and
ownership of production units, networks, and installations. Also, no socio-economic
analysis has been carried out to determine the most favorable solution for the greater St
Paul and Minneapolis area.

The study and review process
The Study consists of distinct activities as outlined below:

Activity 1.1: Conditions, constraints and opportunities

Activity 1.2: Best practice in car use alternatives

Activity 1.3: Best practice building design to reduce energy demand
Activity 1.4: Implementing sustainable site-wide energy system
Activity 1.5: Energy technologies and district energy designs
Activity 1.6: Energy mix, storage and pricing

Activity 1.7: Design concepts and Financial Analysis

The Study was initiated in summer 2014 and launched with a site-visit and kick-off
meetings in September 2014. The site-visit served as a fact-finding mission for the
consultants and allowed for in-depth discussion with many stakeholders. The first objective
for the consultants was to clarify the specific ambitions and objectives for the site in terms
of energy and environmental performance.

During a meeting with the Ford Energy Study Technical Advisory Group (TAG) in early
September 2014, the five priorities for a site energy system -- Resilience, Net Zero,
Energy Efficiency, Innovation and Cost-effectiveness -- were agreed to. No prioritization or
weighting of the priorities was identified.

In mid-November 2014, the consultants met again with the TAG and presented interim
results on the evaluation of 1) Re-use of site tunnels and steam plant buildings; 2) Best
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Practices in Car Use Alternatives; 3) Best Practices in buildings design and energy demand;
and 4) Initial screening of potential energy technologies and system setup to apply.

The main discussion with the TAG centered around how to balance the five priorities and in
particular the relative importance of environmental performance versus cost
competitiveness.

The energy concept for the site is constrained by a number of important factors:
e the relatively small size of the system due to the good energy performance of
buildings and size of the site, which limits economies of scale
e limited possibilities for accessing the site with biofuels or other transportation based
sources
e the Mississippi River as the only inherent local resource available for the site

Following the TAG meeting in November, the consultants prepared more in-depth
evaluations of the most likely energy concepts optimizing on the five priorities. The results
were presented at a TAG meeting in January 2015, when it was agreed to focus on a
solution with district heating and cooling based on solar thermal panels, heat
pumps/chillers (for heating and cooling) run on river water, thermal storages and gas
boilers for back-up and peak-load production. In the run up to the meeting, a sub-group
of the TAG proposed to focus the priorities to 1) energy efficiency, 2) Net Zero and 3)
Cost-effectiveness, without losing sight of 4) Resilience and 5) Innovation. To evaluate the
district energy concept, it was to be compared to a business as usual scenario and an
individual supply scenario.

In parallel, it was agreed to expand the scope of the study to include a high-level financial
feasibility assessment of the three energy concepts.

During the visit in January 2015, the consultant team presented the study process at a
public meeting held by the City, and met with a number of developers who might have an
interest in a large redevelopment site like the Ford Site.

CONSTRAINTS AND ASSUMPTIONS

This section outlines the constraints and assumptions that the energy concepts are based
upon.

Localization

The 135-acre (=55 ha)? Ford Site is located between St Paul and Minneapolis, Minnesota,
adjacent to the Mississippi River on one side and residential neighborhoods on the other,
as the city has grown to surround the site. The location’s limited transportation access
complicates the ability to supply large quantities of fuels e.g. biomass or bio-oils, as part of
an energy solution.

In proximity of the site there a number of large energy consumers that in time could be
integrated into a district energy network, such as St Catherine University and the
Minnesota Veterans Home, but given the uncertainty regarding the Ford Site itself, as well
as energy requirements of the neighbors, these potential consumers are not considered in
this study.

A hydroelectric plant is located just next to the site. This plant was historically part of the
site but has been sold off and now supplies electricity to the grid.

2 Including 13 acres of Canadian Pacific Rail property.
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Ford Site infrastructure

The main area of the Ford Site is being prepared for redevelopment with no remaining
infrastructure or buildings. The only buildings to remain are the former steam plant and
wastewater treatment plant on the riverbank. The steam plant is worthy of preservation
due to its architectonical value. The buildings may serve as a future energy center as
applicable.

Picture courtesy of Ramboll taken during site visit

The Site is equipped with an extensive underground tunnel system utilized in the past for
silica sand mining and transportation of vehicles. A duct has been used to distribute steam
from the former steam plant on the riverbank throughout the site. Traffic tunnels have
been used to move finished vehicles from the production facility to the riverbank for
further off-shipping. A number of sand tunnels have been used for mining sand and cover
large parts of the site.

The other remaining infrastructure is a natural gas branch close to the steam plant building
and electric utilities on the north side of the site.

Urban development and energy demand

To evaluate potential energy concepts for the site, two development scenarios for the build
out have been used. The two scenarios are picked from the Phase 1 Summary Report,
Scenarios 2 and 5. Both scenarios envisage a mixed use of the site with different profiles,
Scenario 2 has more light industrial whereas Scenario 5 has a dense urban-village profile
with a large residential share.

Based on the scenarios, the energy demand and profiles for the site have been developed,
which lays the basis for the energy concepts. The energy concepts have been optimized for
a phased build out of the site over 10-15 years.

For the financial viability analysis, the City of St Paul and their advisors have chosen to
proceed with using Scenario 5 with a high residential density as the baseline for building
stock area and type distribution.
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Based on the distribution of energy, annual heating and cooling demands for Scenario 5
can be summarized as follows:

Annual Total Heat demand Annual Total Cooling demand
47,503 MMBtu/yr 25,616 MMBtu/yr
13,922 MWh/yr 7,507 MWh/yr

Site Energy Utilization Intensity (EUI) for different building types have been used
according to climate zone 6A (St. Paul) and the Minnesota Sustainable Building (SB) 2030
code.

BEST PRACTICE INPUT

This section introduces the inspiration gathered in activity 1.2, 1.3 and 1.5 regarding best
practices in car use alternatives, building design and district energy systems.

On site transport

The transport sector and the energy sector are often highlighted as the main obstacles to a
green and sustainable urban development and a key bottleneck in modern urban
environments. Minimizing individual car use will thus contribute to a more sustainable site
and less congestion in the surrounding areas.

Experiences from all over the world show that significant reductions in car use are hard to
come by and where reductions are seen they are often a result of holistic planning
exercises. Such planning includes not only traffic infrastructure but also building densities
with more dense areas around transit nodes that combine various types of public and
private transport modes.

The Ford Site presents a very good opportunity to demonstrate a (near) zero car
environment in the United States. Saint Paul hosts a well-functioning bike-sharing program
in Nice Ride?, the site is bordered by a strong bus transit corridor, and if a study currently
underway identifies the Ford site as the route for a new light rail line, then the Ford Site
will significantly bring down the need for individual cars.

N T

Shared space in Brighton, UK

3 https://www.niceridemn.org/
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The on-site transportation could give priority to walking and cycling, and work on a shared
space principle where signs and markings are removed and it is up to the users to agree
on the right of way, where to park, etc. Shared transportation spaces around the world
have been very successful with little conflicts and accidents and allow for multiple modes in
the traffic areas.

As the highest aspiration, a car free Ford Site would provide better air quality and
significantly reduce the carbon and energy footprint of the site.

Concept for sustainable building design

Building design and energy intensity have developed quickly in recent years. In many parts
of the world, examples of zero-energy or Passivhaus buildings have been built pushing the
boundaries for what is possible. The performance of the buildings varies and the
installation cost is often high, and it raises the question of what is the right level of
ambition.

If we are to partly or fully decarbonize the energy system, how do we then find the
balance between improving energy performance of the buildings and the energy system.
Almost all low energy houses have energy generation attached to the building often as
solar energy, which essentially shifts the generation from a central point to the end
consumers.

The energy standards for the State of Minnesota in general are less ambitious than at the
federal level (ASHRAE 90.1/IECC or International Residential Code) according to the
Department of Energy (DOE). One of the initiatives to improve energy standards is the
Minnesota SB 2030 Energy Standard that requires a gradual reduction in carbon emission
starting in 2010 with 60% less than a 2003 code legal building of same location, type, and
use, and ending with net-zero carbon emission in 2030.

SB 2030 is a localized version of Architecture 2030’s 2030 Challenge.

Other examples of systems that promote green or energy efficient buildings are Energy
Star, LEED (Leadership in Energy and Environmental Design), Green Globes, Advanced
Energy Design Guides, 2030 Challenge, Living Building Challenge, and Passive House.

Looking from an international perspective, the European Union has a goal of having all new
construction being nearly zero by 2021 as mandated by the Energy Performance of
Buildings Directive, EPBD.*

To decide the level of ambition, the Danish Building Research Institute has studied the
cost-optimal levels of minimum performance requirements and concludes that somewhere
between the Danish Energy Class 2010 and 2015 makes sense. Translating that to
Minnesota conditions and e.g. SB2030 is not easy’, but the climate zones are comparable
and therefore minimum requirements similar to the SB2030 targets for 2020,
corresponding to 80% below 2003 legal code, with a small amendment, have been
recommended and used for further analysis.

4 http://ec.europa.eu/energy/efficiency/buildings/buildings_en.htm
® Comparing various rating and standards is not a simple task though that the methodology differs depending on the focus areas, one
typical example is that the electricity plug loads are included in some schemes.
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kBtu/ft*/yr
Code Prototype | ASHRAE90.1-| 2012IECC/ SB 2030 Percent below
Floor Area 2004 ASHRAE 90.1-| Suggested | 2003 baseline
(ft?) 2010 Ford Site

Building Type Requirements

Small office 5,502 53.7 41.8 80
Medium office 53,628 62.2 46.2 80
Large office 498,588 99.7 84.8 80
Stand-alone retail 24,692 107.2 71.9 80
Strip mall retail 22,500 118.3 85.4 80
Supermarket n/a 208.0 145.0 80
Primary school 73,959 100.1 75.1 80
Secondary school 210,887 98.4 64.7 80
Hospital 241,501 179.9 138.5 80
Outpatient health care 40,946 161.5 123.3 80
Full-service restaurant 5,502 570.2 470.9 80
Quick-service restaurant 2,501 781.9 723.0 80
Small hotel 43,202 87.4 75.8 80
Large hotel 122,120 151.8 119.1 80
Warehouse 52,045 35.3 25.2 80
Mid-rise apartment 33,741 68.0 60.4 85
High-rise apartment 84,360 72.1 65.8 85

In addition, we recommend that some elements of control of process and plug loads are
included in the Ford site development requirements. It could be a strengthened
requirement for plug load control and/or only Energy Star certified or better appliances to
be installed.

Energy system best practice

District energy offers the opportunity to implement the most efficient, clean and future
proof energy supply but it is important to ensure that the solution chosen is optimized in
terms of its production, distribution, and usage.

A district energy system offers added value to individual systems in respect to the
resilience and fuel changing flexibility that it offers.

The City of St. Paul already has a well-functioning district energy system, District Energy
St. Paul that provides highly efficient hot water service to almost 200 buildings in
downtown.

Although the Ford site is somewhat remote from the downtown, it makes good sense that
a potential new energy system in the town aims to be compatible and/or aims to be
capable of connecting to the existing system should such an opportunity arise in the
future.



Page | 10

Illustration of potential outline of network on the Ford Site

A district energy system is a great foundation for low-carbon energy supply of buildings.
By having both district heating and district cooling, certain synergies can be achieved,
which can increase the energy efficiency and reduce the price of both heating and cooling
for the end consumers.

The design recommendations are inspired by know-how and experience from European
countries like Denmark where the district energy concept is well established.

A low temperature heating and high temperature cooling system would be offering the
Ford site an opportunity to utilize renewable energy sources.

In a historical perspective, a low temperature district heating can be categorized as the
4th generation of the technology development, following the steam-based systems (1st
generation), the superheated water systems (2nd generation), and the hot water systems
(3rd generation).

Conventionally, the heat demand in a district energy system is met by waste heat from
power stations (co-generation) and/or Energy from Waste (EfW) utilizing a heat generation
which would otherwise be wasted and subsequently it comes at a very low cost. In smaller
schemes such as for the Ford Site, it is common to look at installing the heat production,
which often unfortunately adds cost to the scheme.

Traditionally, co-generation plants are fueled on natural gas (or coal for large systems) but
gas Combined Heat and Power (CHP) also known as co-generation will meet a potential
renewables target. The next obvious step would be to turn to biomass as a fuel. However,
biomass fueled technologies add other complexities with fuel transportation and flue gas
emissions and the surrounding air quality. There is no doubt that local air quality would be
affected by the installation of a biomass plant. However, for larger plants there are a
number of possible gas cleaning technologies available that may be employed in order to
meet regulatory requirements
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Alternative technologies such as solar (both for generating electricity and heat), wind or
heat pumps could come into play, especially if low temperature systems are employed.

Once a district energy network is in place it opens up for utilizing a variety of heating and
cooling sources. The potential phasing of the Ford development and its network may open
up possibilities for changing technologies over time.

A practical solution - although not an energy saving solution - is to utilize the district
heating system to heat up exterior / outdoor construction surfaces in order to remove
snow and ice.

Snowmelt technology can reduce or eliminate conventional snow removal, reduce wear
and tear on walking and driving surfaces, and provide clean, safe, ice-free traffic areas.
Walkways that are snow, ice, and salt-free will increase the comfort and confidence of
users and building owners.

Whether this is an option to consider for the Ford site will depend on the cost of
conventional snow removal, against the cost of the produced heat.

Having a district heating system in place will enable household domestic appliances such
as dishwashers to be connected. Instead of using electrical power for heating water, the
appliances would use domestic hot water heated by district heating. For households, this
would convert power consumption into an increased district heating consumption.

ENERGY SUPPLY DESIGN CONCEPTS

Based on the building design and energy system best practice, the consultants have
developed a set of design concepts that could be appropriate for the Ford Site.
The work has been carried out in a 4-step process:

1. Creation of a gross list with all potential technologies

2. Initial screening of technologies filtering out clearly incompatible or non-viable
technologies

3. Evaluation of technologies based on priorities

4. Creation and evaluation of production system scenarios

An initial gross list of 35 technologies was identified, consisting of the most relevant and
promising production and energy storage technologies for the Ford site. Some technologies
are basic technologies that can be applied almost anywhere such as boilers and regular
heat pumps, whereas other technologies are very specific in their requirements for input or
conditions, such as industrial waste heat recovery or deep geothermal.

Technology screening
A total of 35 energy production technologies were identified as potentially suitable for the
site.

All of the technologies could in principle be attractive solutions - given the right
circumstances/context. Therefore, the evaluation focused on the technology and the
conditions under which they could be utilized (price structures, consumer demands, laws,
regulations, space available, impact on the local environment (smoke, noise, waste),
synergy with other infrastructure, etc.).

The technologies were divided into four categories (Combustion, Heat Pumps, Solar
Energy, and Other) and scored on the five priorities (Net Zero, Resilience, Innovation,
Energy Efficient, Cost Efficient).
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Energy system concepts

Following the screening and scoring of the technologies individually, a number of system
designs were put together and evaluated using the 5 priorities. The evaluation identified
system designs with natural gas boilers, solar thermal energy, and heat pumps as likely to
fit the site.

In the discussions with the TAG it was agreed that the five priorities were not satisfactory
to evaluate the economic viability. The group agreed to boil the five priorities down to
three by excluding the innovation and resilience parameters. Innovation was hard to
measure and not an ambition in itself if the solution did not have a positive impact on the
other criteria. Resilience had earlier been voiced as an important parameter for
competitiveness but given the very high levels of security of supply already in place there
was only very limited room for improvement.

Furthermore, it was agreed to expand the scope of the study to carry out a financial
viability analysis of the proposed energy concepts. The primary aim was to identify the
competitiveness of a district energy solution compared to a business as usual scenario and
a concept with individual building solutions for renewable energy production. Secondly,
system performance in terms of share of renewable energy and carbon footprint was also
to be assessed.
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FINANCIAL ANALYSIS OF ENERGY CONCEPTS

During the work with screening energy options for the site, it became clear from the
discussions with the TAG that a more thorough viability assessment would be needed to
enable a decision around direction.

Based on development Scenario 5, estimations were made of the likely build out phasing of
the site, and the likely energy demand and its duration throughout the year.

Analysis of three (3) technical concepts for financial viability was conducted:

e Concept 0: Business as usual Concept, BAU (Grid electricity, natural gas individual
heating, and cooling with air conditioning)

e Concept 1: District energy Concept, DHC (ATES based heat pump/chiller energy
production, Solar Thermal, River free cooling, thermal storage (day-to-day) and gas
boiler as back-up)
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e Concept 2: Individual generation Concept, IND (Solar PV on roof tops, central (ground
source) heat pumps for heating and chillers for cooling, hot water storage (day-to-
day))

The three concept designs are based on previous knowledge attained from the two review
memos produced for this study:

1. “Energy Technologies and System Report” and

2. “Best Practices in Building Design”

The district energy concept changed during the design concept work. It now includes
Aquifer Thermal Energy Storage (ATES) instead of the river source heat pump scheme.
This change was implemented as a result of poor technical feasibility on the heat pumps
since the temperature of the Mississippi drops to below freezing point for approximately 4
months of the year.

A TAG subcommittee has provided input on the financial analysis, especially regarding the
financial assumptions, pricing of installations and pipes, and the expected build out of the
site.

Concept 0 - BAU was chosen as the reference scenario, to represent a business as usual
approach with regards to energy supply. Estimating the average price for energy that a
customer will pay in a BAU scenario, it is possible to compare the three concepts. The
assumption is that costumers should pay the same price for energy in all three concepts,
with the added value of a greener, less carbon intensive energy supply via concepts 1 or 2.

It is evident from the results of the study that the BAU concept has the highest CO,
emission during the project evaluation period. Emissions from the district energy (DHC)
and the individual renewable (IND) concepts are very close and there is no clear conclusion
about the lowest emissions of the two. However, both the district energy solution and the
individual renewable energy solution is highly capital cost intensive, with cost recovery and
future energy savings accrued over the long-term. For such investments to be made
instead of business as usual, cab funding or value added strategies are required.

The economic analysis carried out is particularly sensitive to:

e Prices - capital and operational

e Assumptions on annual demand

e Design consideration and the associated capital investment in related equipment for
both the District Heating and Cooling option and the individual renewable energy
option.

A conclusion on the preferred concept is dependent on a couple of key decisions:
e The priority and weighting of the energy system objectives.

e Who will deliver the energy services on the site, - Xcel Energy; District Energy St Paul;
a site developer; or some combination of parties.
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CONCLUSIONS AND RECOMMENDATIONS

The redevelopment of the former Ford assembly plant site offers a rare opportunity for the
City of Saint Paul to be involved in creating a new 21 Century Community. The City has a
vision to develop a sustainable and livable community that is attractive for residents and
business alike.

Creating a sustainable and livable community requires looking at the bigger picture,
creating livable space, supporting sustainable energy design, building energy efficient
structures, and revisiting conventional water infrastructure and transportation. As such,
business as usual in redevelopment practices and energy delivery will not do.

Thinking outside the box and picking best lessons learned from other communities around
the globe will be the way forward for the City of Saint Paul and the Ford Site
redevelopment, envisioning a long-term plan and accepting a long-term investment.

Ramboll’s view is that there are a number of energy models that can be identified for the
site, if it is understood that these systems are likely to be more capital intensive at the
front end, and larger investment returns over the long-run, Each of the models has been
driven by a public leadership, influenced by local priorities, and constrained by policies
governing the apportionment of risk and public sector borrowing.

The variations between the models are largely the result of factors such as public sector
borrowing, exposure to risk, expansion and replication, and social and environmental
goals. The City of Saint Paul’s priorities looking ahead should focus on:

- Building internal political support and commitment, overseeing the development of
strategies and policies to develop the project opportunities and to obtain budget
commitments to advance the project through detailed feasibility, business planning,
and procurement.

- Continuing to establish the appetite among major stakeholders to engage in the
project. Establish a stakeholder engagement plan and work with stakeholders to
establish a project delivery group to take forward the recommendations of this
report.

- Establish commercial options for delivery of the Energy Concept and the City’'s
appetite for involvement. This should include an assessment of key drivers and
motivations for advancing the project forward, as well as acceptable risk and the
internal commitment and resources it can allocate for delivering the project. The
outcome of this should be to establish the City’s role in the identified project
opportunity and the commercial basis on which the future strategic opportunity
could be delivered.

- Commission a detailed feasibility study that looks at both a technical concept and at
a delivery plan and business model to further evaluate Concept 1 (DHC) and 2
(IND), and the issues that the financial analysis has identified as critical and to
which a preferred concept is sensitive. Important parameters that warrant further
investigation are:

Identify delivery vehicle for the energy on site.

The scenarios should be revisited in more technical detail including:
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e ATES is included in Concept 1. There are however many parameters which
should be thoroughly examined to achieve a higher probability that ATES is
actually possible and viable. Very important are the local hydrogeological
conditions.

e Investments in piping network — more detailed work will be required to further
develop the network design and assess investments costs and opportunities for
lowering capital costs.

e Getting closer to the actual investments in small and large scale chillers.

e Explore funding options and investigate the possible sale of renewable energy
credits or other grants.

The main key message for the future work is that the development of the Ford site should
capture the spirit of the local community and balance economic and environmental
interests even if it requires advancing new ideas and solutions.
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APPENDIX 1 - CONDITIONS, CONSTRAINTS AND OPPORTUNITIES
AC 1.1 REUSE OF TUNNELS AND STEAM PLANT BUILDINGS

Activity description:
Identify site-specific physical, locational and geological conditions,

constraints and opportunities that will set parameters for site energy
demand and utility infrastructure.
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Reuse of existing tunnels and steam plant buildings

Introduction

Ramboll Energy (RE) and Krifcon have been hired by the City of St
Paul (the City) as engineering consultants to study the potential for
creating an integrated, district energy system for the Ford site
redevelopment.

It is the project’s aim to deliver a concept that will focus around
local conditions, available technologies and anticipated
development that is economically viable. The team was asked to
evaluate the potential reuse of the existing steam plant building
(steam plant) and steam tunnel to the main site.

The project will focus around establishing a distribution of heat
through a piping network to a number of buildings, normally
referred to as district heating. A district heating network can be
scaled to supply heat to an urban development area, a university
campus, or to an entire town or city.

District heating in the United States has traditionally been based on
steam distribution, where the vast majority of European district
heating systems today are based on hot water. Steam or
medium/high temperature hot water networks were more frequent
in Europe in the early days of district heating, but hot water
systems have been the preferred option for 50 years or more. All
new networks are based on hot water with a maximum
temperature of 2300F (110.C).
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Ford Site - steam concrete tunnel, vehicle tunnel and sand tunnels

The Ford site has an old steam pipe that runs through a bridge structure from the steam
plant building to the bluff face and then runs through a tunnel about fifteen feet below the
surface to the center of the former assembly site.

Further below the surface, at a depth of about eighty feet, is an old vehicle tunnel used until
around 1959 for getting cars from the assembly plant to the river. In addition, there is an
extensive network of sand mining tunnels, created from 1926 to 1959, when the plant
produced glass for vehicle windows with silica mined from underground sandstone on site.
When Ford stopped making glass on site, the mining tunnels were shut down and the entries
closed, but the tunnels remain.

Picture courtesy of Action Squad website www.actionsquad.org/ford

The lengths of the tunnels vary:

—the vehicle tunnels are around 750 feet each

—the mined sand tunnels are in total around 12,500 feet

—the utility tunnels (steam, sewer and electricity) are around 4,000 feet

Ford Motor Company hired geo-technical consultants to evaluate the tunnels in 2008. The
analysis concluded that the tunnels were stable, but additional analysis will be required if
any of the tunnels are contemplated for reuse.

With entirely new infrastructure planned for the redeveloped site, including a potential new
hot water district heating network, Re finds it difficult to justify the reuse of the existing
tunnels on the main site for district energy pipes.

From a planning perspective it would give some unnecessary — and costly - restrictions on
the pipe routing for the district energy network. The reuse of the tunnels combined with pre-
insulated pipes would be a technical challenge during design and installation, and the overall
costs of the network are therefore likely to be significantly higher than they would be
otherwise.
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However, if the former steam plant is repurposed for a new energy use, then the old steam
pipe bridge and tunnel would be useful in getting the new pipes from the plant, under
Mississippi River Boulevard to the site boundary. It should be noted that once all equipment
is cleared from the tunnel, a thorough condition and structural report should be conducted
of the steam tunnel structure and bridge.

Pictures courtesy of Ramboll taken during site visit

The other tunnels may be able to be used as a storm water basin, or more easily for
cultural/communal activities. As an example it can be mentioned that in Copenhagen an old
underground water reservoir is today used as a museum.
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Pictures courtesy of the museum “Cisternerne” website www.cisternerne.dk/en/
Overall steam versus hot water piping

The piping technology used for the distribution networks was more or less the same for
steam, medium/high temperature hot water, and hot water systems until the 1970s. Pipes
were installed in concrete ducts and were either insulated individually with mineral wool (or
a similar material), or the concrete ducts were filled with an insulating compound, often
bituminous, after installation of the pipes.

The introduction of pre-insulated pipes in the 1970’s was an important step towards cheaper
hot water networks. The industry experienced some difficulties with the new technology in
the early years but during the 1980’s most of the initial problems was solved. Since then,
pre-insulated piping systems have been considered the only option when hot water district
heating networks are planned and designed. The practical temperature limit for these
systems is 250 °F (121 °C), since an elevated temperature will damage the insulation and
shorten the service life of the pipes considerably.

Concrete ducts are still used for steam and medium/high temperature systems and some
operators in Denmark still insist on using them even in lower temperature hot water
networks. In particular, when they relocate large dimension pipes in an urban environment
with a high density of other services, they see an advantage in the flexibility offered by
concrete ducts. Another point to consider is the demand for maintenance - pre-insulated
pipes may require excavation (e.g. to replace casing joints), but pipes in modern, high-
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quality concrete ducts can be left in the ground for 50- 100 years. This could be attractive
under certain circumstances to some network operators, despite the higher costs.

Modern pre-insulated piping systems rely on the interaction between the pipes and the
surrounding soil to keep stresses and pipe displacements at an acceptable level. When an
older network of pipes in concrete ducts is about to be replaced with pre-insulated pipes, it
is sometimes suggested to run the new pipes in the old ducts, but this is normally
inconsistent with fulfilment of the pipe/soil interaction requirements.

Any issues that may accrue due to increased frost debts will need to be considered during a
concept design phase.

Existing Steam Plant Buildings
Reuse the former steam plant buildings should be considered when the new energy system
is established.

RE has some experience with the reuse of buildings for energy systems and, in general, it
cannot be recommended. The technical difficulties encountered when combining new
installations with an old building structure are often underestimated and the costs are high.
The reuse of buildings should therefore — in RE’s view - be generally avoided, unless
architecture, planning, or other specific conditions justify it. In this case, RE recognizes that
there are other interests in building reuse that go beyond technical considerations.

Architect Albert Kahn designed the main steam plant building, along with hydro plant
building and main assembly building at the Saint Paul site. Albert Kahn, the foremost
American industrial architect of his day, designed a number of landmark buildings in the
United States and for Ford Motor Company. He was sometimes called “the architect of
Detroit”. Together with his brother, he developed a new style of construction where
reinforced concrete replaced wood in factory walls, roofs, and supports. It was this that
interested Henry Ford.

Another motivation for retention and reuse of the existing steam plant is the assumed
difficulty of getting approvals to construct a new energy production plant next to the
Mississippi River.

In this context, reuse of the steam plant buildings should be considered. Once the buildings
are cleared of the former equipment, which RE does not suggest to reuse, the buildings
condition and structural integrity should be carefully assessed. It is not certain if the
existing chimney can be reused, since the environmental and permitting requirements will
have changed from when it was originally established.



Picture courtesy of Ramboll taken during site visit

It should be noted that the existing steam plant buildings has far more space than would be
needed for a new energy production plant. This opens up part of the buildings to be used for
other purposes. The rooms on the upper floor, one of which is shown on the picture above,
could be used for an innovation visitors’ center, a renewable energy teaching facility, maybe
with a café and restaurant available to the public.

4. Summary

In summary, we can highlight the following for consideration by Ford and the City of Saint

Paul:

e Depending on its condition, it can be an advantage to the future district energy
infrastructure for the site to reuse the portion of the steam tunnel that connects the
steam plant building to the boundary of the main Ford property.

e The sand tunnels do not provide a good conduit for new energy infrastructure to and on
the main redevelopment site. They may be considered for reuse for other purposes.

o Depending on its condition, the steam plant buildings can be an advantage to use as a
new energy center, with remaining space in the buildings available for other uses, such
as a teaching facility and/or a restaurant.

5. References
http://en.wikipedia.org/wiki/Twin_Cities_Assembly_Plant

http://www.actionsquad.org/ford.htm
http://en.wikipedia.org/wiki/Albert_Kahn_(architect)
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APPENDIX 2 - TRANSPORT
AC 1.2 BEST PRACTICE IN CAR USE ALTERNATIVES

Activity description:

Desktop study to outline best practise from US and Europe.

Best practise in car use alternative projects that the team has been
involved in around the World, as well as other significant completed

or near complete projects by firms outside the team. Bring forward
internally gained experience and best practices. Evaluation of ideas
and solutions across different urban transportation approaches with
the focus on abandoning the car use.
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1. INTRODUCTION

The City of St. Paul is in a process of developing the former Ford production
facility into a sustainable urban neighborhood which can be a show case for the
coming transformation of an old industrial area into an attractive and livable
community.

All over the world cities are being haunted by an ever growing number of cars
as urbanization continues and populations grow. This has led to rather
desperate measures in some cities; Hamburg, Germany is looking to ban all
cars in 20 years, but softer measures can also be applied as in Milan, Italy,
where the local government rewards citizen with 1,5€/day for leaving their car
at home.

This memorandum responds to Activity 1.2 Best practice in car use alternatives
with the objective to identify best practices in neighborhood site design to
maximize walking, biking and transit as alternatives to car use.

The study brief calls for an outline of best practices from the US and Europe,
considering that the Ford site will be a new brownfield development it seems
obvious to focus this report around smart planning measures for creating such
a site in a sustainable manner with focus on reducing transportation by car and
optimizing transportation by other more sustainable means.

Where appropriate reference cases are
highlighted to illustrate the planning measure

addressed. In Canada Community
Energy Plans are in the
Being a Danish consultant our experience from process of being mapped
the US market in this particular area is throughout the country the
naturally limited. However, Throughout the US work is being led by the
and Canada there seem to be mush focus on Community Energy
electrification of the car pool more so than Association (CEA) The work
maybe decreasing car us in general and to date highlights that focus
encourage walking, biking and public appear to be different in
transport. It should be noted that electrical different states. Alberta,
vehicles are only really low carbon is the Québec and Newfoundland &
electricity is produced by renewables means Labrador having more focus
otherwise it is just a mean to move pollution. on low carbon
transportation. In Alberta
Having said that in the US more and more GreenTRIP provides $2
cities are starting to consider alternatives to billion in community funding
cars by implementing free or low costs city for sustainable public
bikes, a variation of walking and cycling paths transport.
and light rail connecting sub-ups with

Downtowns.

Example 1 Community Energy Plans
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2. GENERAL OVERALL CONSIDERATIONS

As cities have been rapidly growing the last decades the once remotely located
industrial areas have now been enveloped into new and modern urban
developments. The old industrial sites are in many cities barriers for the
citizens and children creating networks and relationships in the neighborhood
and also form a serious barrier for the accessibility in and through the greater
district for example for efficient public transport routes whether they are bus
routes or tram lines.

Transformation of these old industrial areas into thriving urban neighborhoods
can be a huge contribution to the development of livable city centers. However
any transformation of an old abandoned industrial area into a living urban
district will generate a demand for transportation, which has to be addressed.
This demand can be met in many different ways from the entirely car based
solution to the pure public transportation solution. If the choice and
development of the transportation solution is handled carefully it can be a huge
benefit for the urban development in terms of unit prices, diversity,
environmental impact, salability etc. Any redevelopment of these centrally
located facilities into a new active function whether it is residents, offices or
mixed use will inevitably lead to a higher demand for transportation. This
higher demand will of course be concentrated on the site but will also influence
the adjacent transport system outside the site.

The impact on-site and on the general traffic network can be influenced
significantly with a series of ‘smart’ planning measures. These planning
measures can be categorized in the following headlines:

Holistic infrastructure concept

Land use based on principles of mixed use

Balanced physical planning measures - matching density to the transit
capacity

Increased density around transit nodes

Compact community with short commutes

Walkability — neighborhoods that promotes walking

Cyclable city - direct, safe and fast cycle routes with high connectivity
High quality transit supply — Bus Rapid Transit (BRT) and Light Rail Transit
(LRT)

9. Mode shift facilities — regulation of parking, P&R incentives

10. Strategic infrastructure design

11. Strategic parking policy

12. Branding and communication measures

13. Economic incentive planning

W=
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3.1

PLANNING MEASURES

Each of the above mentioned planning measure will briefly be addressed in the
following.

(1) Holistic infrastructure concept

Studies of cities and community developments that have succeeded in
achieving a low car owner ship and low private car transportation share are
cities that have taken a holistic view on the whole infrastructure system and
not only focused on singular solutions within the sectors. The neighborhood as
a whole has to be designed for sustainability, and thus the land use, the energy
system, the waste system and the transportation has to be interlinked onto one
sustainable system. For example a central suction waste system prevent waste
collection cars inside the urban area and the waste can immediately be pre-
treated for biogas production for city cars or electricity to be used by then
households, for street lighting or for EV’s. The suction system can also be used
for storm water drainage. And removing the waste trucks from the street
network opens for more design opportunities towards walkable streets
encouraging citizens to us other transportation means than the car.

Picture 1: Waste suction system
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Basically a series of relatively detailed holistic, sustainable and operational
objectives have to be developed to be able to design precise and action related
policies and design guidelines. The holistic policies have to be able to effectively
push the sustainable measures in the direction of the objectives and to choose
between the many sustainability measures. Not all measures fit with each other
in an overall sustainable system. Selection of measures has to be based on the
overall objectives and the sustainable effects including not the least the
economic and social sustainability.
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New neighborhoods should be planned with
close consideration for the land uses of the
adjacent communities. And the
neighborhood itself has to be developed
with a strategic mix of uses, which on the
one side promotes the business case of the
development and on the other supports the
sustainable mobility of the neighborhood.

A development in the close proximity of
existing residents’ areas may have a
majority of working places while proximity
of working areas may have a majority of
residential uses. However there must still
be a mix of uses and facilities that allow for
diversity and density within the site with
the focus on enhancing mobility and
minimizing traffic. To achieve this effect the
land use plan must carefully design an
accessibility relationship between the
homes, the working places and the public
facilities — the shops, kindergartens,
schools, health institutions and

leisure facilities.

In order to enhance livability, walkability,
cyclability and the feeling of security it is
important through the land use planning to
ensure direct connectivity for

the soft road users as well as nice
experiences along the travelling or

Page 4

3.2 (2) Land use based on principles of mixed use

8-80 Cities is a non-profit
organization based in
Toronto, Canada. They are
dedicated to contributing to
the transformation of cities
into places where people can
walk, bike, access public
transit and visit vibrant
parks and public places.
They approach is to engage
people and communities

across multiple sectors to
inspire the creation of cities

that are easily accessible,
safe and enjoyable for all.
We achieve our mission
through grant projects,
advocacy work and our
innovative services.

The philosophy being that if
you create a city that’s good
for an 8 year old and good
for an 80 year old, you will
create a successful city for
everyone.

http://www.8-80cities.org

Example 2 8-80 Toronto, Canada

commuting route, such as well-equipped lighting, plantings, parks and
entertainment areas where people gather. In the same instance the land use
may strategically provide car parking in centralized multi-storeys, still though
giving access to every single address for unloading of goods or for disability

access.

The land use plan may even put restrictions on the extent of uses for specified
building plots. In Copenhagen’s Nordhavn (North Harbor) district Ramboll has
developed a concept of a “5-minute-city”, where the walking distance from one
home to a public facility or to a high speed public transport facility that can
lead you to it, is no longer than 5 minutes. This has required detailed planning
reserving space for kindergartens, shops etc. inside specific building plots. Thus
the developers must accept that they may provide public facilities inside their
plot to serve the community even though it was not part of their original

business plan.
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3.3

3.4

Picture 2 Mixed use master plan in Nordhavn, Copenhagen

(3) Balanced physical planning measures - matching density to the
transit and infrastructure capacity

The detailed physical planning has to be integrated with the development of the
infrastructure system - the energy system, the power system, the waste
system and the transportation system. All systems have to be integrated in
every development stage of the project. Failure will cause investors to avoid
investments. And failure in the mobility system will cause potential residents to
choose other areas or existing residents to behave against the intentions and
objectives of the site.

The development plan must balance development and infrastructure in a way
that demand at all times is matched with sufficient capacity. In many cases it
has shown that provision of a rail based transport system — metro or light rail -
is hugely stimulating for the ability to attract investors for urban development.
At the same time it will attract residents that have intentions to use the public
transport and as provision for high quality public transportation, restrictions on
car parking should follow.

(4) Increased density around transit nodes
High density of urban development around transit nodes has evidently great
impact on the utilization of the infrastructure system and the travel demand.

In the very big scale there is evidence that the energy consumption in large
and dense cities are lower than in dispersed cities, which are applicable also in
the lower scale where high density and a compact building structure will have
less facade area exposed to the cold or warm climatic environment. Compact
low to mid-rise buildings (ground floor plus 5-10 stories) seems to be optimal in
many climatic regions, but it has to be calculated carefully in the local climatic
and utilization context.

In compact cities the utilization of the infrastructure system, the water supply,
the sewage system and the energy system is much higher than in dispersed
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cities. And the infrastructure cost per
household is much lower. This economical

factor makes it possible to establish homes The new urban development
and offices in a variety of price levels and plan for Chicago Lakeside -
types of ownerships, which can leverage the transformation of the old
the diversity in the community. steel plant south of Chicago
- is designed with a multi-
On the transportation side, data from the PLIMPEES transportation
UK shows that urban areas with higher system. BRT lines are
density also have shorter car travel connecting the Lakeside to
distances and a modal split with lower car the rail line and at the same
share and higher public transportation time are contributing to the
share. connectivity of the Lakeside
with the adjacent
The impact on the transportation demand neighborhoods. ~ The  BRT
and behavior is due to at least three major corridors are prepared to be
reasons: upgraded to LRT once the
Metra rail line is upgraded
1. High density around a public transit and thus giving  short
node increases the viability of a rail commuting  time to
based system. A rail based public downtown Chicago.
transportation system attracts more . .
passengers and households within a http://chicagolakesidedevelo
catchment area of a metro or tram pment.com

station tend to choose to live with a
lower car ownership.

2. The walking distance for a large number
of potential passengers is within the acceptable distance of 600 meters or 5-
10 minutes.

3. People tend to ‘follow the leader’. And with a high residents density many
will become active daily users of the public transportation system which in
itself will attract more users as ‘this is what you do’ in this neighborhood.

Example 3 Chicago Lakeside Connectivity

Picture 3 Nordhavn, Copenhagen, Metro and Bike lane illustration

In terms of livability it is important to study the local context carefully. High-
rises have the tendency to keep life inside the building, while low to mid-rises
to a much larger extent generates city life on the streets outside the building
complex. So a sustainable solution is not just to establish high-rises around
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stations. It is a considerable piece of planning work to estimate the most
sustainable balance between functions, livability, modal choice, diversity and
economic viability.

It is always a discussion what the appropriate urban density is. And there is no
‘correct’ answer. An indicative minimum is 25 dwellings per hectare (dph) for
bus services and 60 dph for tram service, depending on a number of
parameters such as urbanity, length of tram line, car ownership, local culture
etc. But in many cases these values are much higher in areas with great
success. In Hammerby Sjéstad, Stockholm, which is considered a very
successful and sustainable new urban neighborhood, the density is 160
dwellings per hectare (395 dpa) while the planned density of Nordhavn,
Copenhagen is 100 dph (247 dpa) but with an additional 100 workplaces per
hectare.

3.5 (5) Compact community with short commutes
A compact community built up by a series of high density nodes around the
public transport stations and hubs, and with a diversity of mixed use functions
will leverage very low car utilization especially if a part of the public
transportation system is rail based. The combination of diverse mixed use and
the reliability of a rail based transportation system will cause the households to
consider whether to acquire the second car
and maybe even the first one, because the
daily commute can be achieved by public
transportation and because the public
transportation is the ‘smarter’ and quicker
transportation.

TransForm in California
founded in 1997 by Bay Area
environmental and social
justice groups promotes
walkable communities with
excellent transportation
choices to connect people of
all  incomes. TransForm'’s
work is focused on four key
impact areas:

Reducing greenhouse gas
emissions

Reducing the combined cost
of housing and
transportation

Increasing the rates and
safety of walking and
bicycling

Increasing access to jobs via
public transportation

The 5-minute city concept just makes it
quicker to walk or go by bicycle. And the
daily commute modal choice is not about
environmental concern or political beliefs; it
is about the smarter and quicker choice
that releases time from sitting inactive in
jammed car traffic to active personal free
time used with the family or by the
individual.

3.6 (6) & (7) Walkability and cyclability
Creating an urban development with a high
rate of cyclists and walkers automatically
causes an ease in the pressure and demand
for road capacity. Pedestrians and cyclists
demand considerable less urban space both
while moving around and while parking. The
saved space can be used for more livable
environments and design and it can be used =~ Fx@mple 4 TransForm California
to create more compact urbanity for higher public transportation use and
viability.

http://www.transformca.org
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But creating walkable and cyclable cities is not only done by establishing cycle
lanes along the roads. It takes considerable planning to develop exactly the
routes and design that give the best mobility for cyclists and pedestrians. The
transportation planning methodologies has to be reconsidered as mobility is
alpha and omega to create an attractive city for cyclists and pedestrians. Thus
the planning challenge is not to establish the right capacity, but to create the
right and optimal connectivity. This may include establishing specific facilities
for the soft road user for example wide cycle tracks, bridges, air pump stations,
litter bins, foot rests etc.

Furthermore the accessibility of cycles for inhabitants and visitors can greatly
affect the rate of cycling trips. In Copenhagen electric city bikes are available
all over town with built in touch screen computing and GPS. Correspondingly

the “Nice Ride” city bikes are accessible all over St. Paul and Minneapolis, and
serves as a good opportunity to enhance the cyclability of the Ford Site.

Picture 4 Bicycle bridge in Copenhagen

Bicycle bridge as part of the bicycle motorway in Copenhagen. The design takes
into consideration that in a biking city the bicycle is used for many purposes
that requires more space.

Picture 5 Footrest and litter bins for cyclists

< , . \"" KD [de. \ i

Urban land use planning policies are highly important to create walkable and
cyclable cities. The 5-minutes city as mentioned above will improve the urban
life as more people are walking and cycling in the public areas instead of taking
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the elevator to the parking garage under the building and drive individually
along the streets.
3.7 (8) & (9) High quality transit supply — mode shift facilities
Almost all public transport trips consist of one or more transfers between
transportation modes. Creation of a high quality transit supply system must be
based on the assumption that the users must experience a seamless cohesion
between the different modes of transportation. This requires that the different
suppliers of transportation have a common focus on the customers. This
accounts for the public modes of transport and between the public and private

suppliers of transportation.

An important step into a high
quality transit supply system is to
ensure that the public
transportation is an integrated part
of the urban planning. Thus the
policies for the development must
follow the principles of Transit
Oriented Development (TOD). In
Portland, Oregon an
implementation plan has been
developed including a funding
program for transit-oriented
development.

In the Copenhagen region this is
implied by the principle of station
proximity, which means that within
a core area of 600 meters around
a train station the utilization rate
of the building rights can be double
as high as outside the core area.

This has encouraged developers to
locate especially office buildings in
the proximity of stations again
encouraging employees to commute
by public transport rather than by
car.

Portland, Oregon, was the first US
local authority to approve a
sustainability plan for addressing
the climate change issues. In 1993
a long term plan was adopted
resulting in record low carbon
dioxide emissions.

This came on top of a community
led switch of public money from a
motorway to a light rail system.
These programs are long and
sustaining term by nature and
they form stepping stones for
continuous adoption of new
measures.

Just recently the city has signed
up to an Electric Vehicle (EV)
project implying initially 36
charging stations in the city, but
growing to 500 stations.

http://www.chargeportland .com/

Example 3 Portland, Oregon, sustainability plan
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3.8

Picture 6 Above ground part of the metro in Copenhagen

Design and planning of the feeder system to BRT or trams must be an
integrated part of the regional connectivity and the site master planning. This
means that BRT/tram terminals and bicycle facilities and parking must be
developed closely related to the public transport system and to train stations to
give the best physical integration, the best customer service and convenient
transfer conditions. The mode shift facilities may have different service offers
such as car wash and cleaning, bicycle service, pumping service, personal
shopper service etc.

Once an integrated high quality system is established the viability of the transit
system will increase and pay off to the investors in terms of lower demand for
car parking which is a costly element in any building complex.

(10) Strategic infrastructure design

Design of the transportation infrastructure systems has a significant influence

on the utilization of the system and the behavior of the users. A streetscape!

can be designed to:

¢ Fully regulate the traffic in any case

¢ send the signal to the users who has the priority

e discard normal regulation and leave it up to the users - the shared space
principle

The most ordinary design standard is the total regulation of the traffic. In this
case the regulation is marked on the roads, on signs or by signals. And the
different user systems, driving lanes, cycle tracks, sidewalks, parking spaces
etc. are completely separated by road marking signage and by curbs or similar
physical marking. In this case the strongest wins and usually this is the car
traffic. They will be given the most space and almost all signage and road
marking is directed to their drivers. This generates the impression of a
‘machine’ and leaves a barrier feeling with the soft road users.

Picture 7 Full regulation of traffic. Lyngby, Denmark

! The equivalent to landscape for streets
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A streetscape in urban areas
can be designed with a use of
materials and geometric design
that signals low speed,
frequent pedestrian crossings
etc. In this case it is important
to be consistent in the design
to ensure the same design

standard in the whole
stretch or district. In this
case signage and road
marking can be limited
to @ minimum and the
incentive to stay in the
open spaces and squares
is more evident.

In designated areas, B
often commercial districts,
the principle of shared
space has been tested with positive results. The principle of the shared space is
to give back the responsibility to the road users. Normally the road designer
takes on the most responsibility by regulating all traffic behavior. With the
shared space design all road markings, signage and physical curbs etc. are
removed and you leave one space from fagade to facade. Then it is up to the
road users to agree on the right of way, where to park etc. The results are very
positive as the drivers are no more just blind following the signage and
standing on their rights, but have to have eye contact with the other road users
to negotiate maneuvers. The effect is less conflict, less accidents and increased
feeling of security.

Picture 8 Lyngby Main Street, Denmark
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3.9

(11) Strategic parking policy

All car trips are dependent of at least two parking spaces, one at the origin and
one at the destination of the trip. This means that in principle all car traffic can
be controlled by a parking strategy and regulation - no parking spaces, no cars
or the higher the parking rates the lesser cars.

A parking strategy has a huge influence on the car ownership, car utilization,
public transportation mode share and the hence the design of the urban
spaces. In developing the parking policies for a specific area there are a
number of terms to take into account: the residents and other users in the
community, the level of the public transport service and capacity, the business
case for the development and the aspirations for the urban spaces and the
neighborhood.

Given a high standard public transport system and a compact development,
restrictions can be put on the parking norms to reduce the number of parking
spaces and to increase the parking fees. Even the locations can be moderated
and put in a number of specific multi-storey car parks. In this case every car
trip includes walking to the parking space raising the attractivity of the public
transport system or cycling. Many new developments are designed around this
parking regulation, for example @restad in Copenhagen.

3.10 (12) Branding and communication measures

Changing an ingrained habit of using the car in almost any part of the
transportation chain is not only done by providing new means of transportation.
This calls for a profound cultural change management process in which
provision of highly efficient alternative solutions to the car of course is a
fundamental request. The alternatives must evidently and objectively be the
smartest choice. But working with the mind-set of the users and the potential
newcomers to the district is equally important. Branding and communication of
the alternatives play an important role. In Copenhagen a communication and
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branding strategy has been developed in recognition of the importance of
getting the urban users to take ownership of a transportation mode shift from
the car to bicycles.

———— A, e AT Tl

, GOOD, BETTER, BEST |
COPENHAGEN :
CITY OF CYCLISTS

BICYCLE ACCOUNT 2012

Hi copP

Picture 10 Copenhagen cycling communication

This strategy builds upon communicating, branding and documenting cycling as
the fast way forward in the urban traffic. While cars are queuing, bicycles can
move with a higher speed through the Copenhagen road network.
Every second year The City of Copenhagen publishes the “"Copenhagen City of
Cyclists - Bicycle Account”, which is an assessment of the development of the
cycle facilities, the development of key figures for cycling and a survey of the
cyclists assessment of the level of service and the supply of cyclists facilities.
The cycling account’s key figures are compared with the goals announced in the
cycling strategy. For 2015 the main goals are:

e At least 50% of the commuters or students use bicycle as their mean of

transport. In 2010 a percentage of 35 were achieved.

e The number of severely injured cyclists is halved from 2005 to 2015. In
2010 a reduction of 22% was achieved

e At least 80% of the cyclists are feeling secure in the traffic. In 2010 a
percentage of 67 were achieved.

The cycling account is a central tool for the planners and the politicians to
follow the development and to react on failing performance and new cyclists
demands. Further the cycling account is a tool for the public to follow the
political decisions and the fulfilment of the goals of the strategy.

Branding and communicating Copenhagen as a city of cyclists have had a huge
impact on the attractiveness and livability of the city and is now part of the
tourist attractions of Copenhagen. The same could be the case for the Ford
development as a showcase for new sustainable urban retrofitting in US.
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3.11 (13) Economic incentive planning

Almost any urban development is driven by economic incentives. Ramboll
therefore consider it an integral part of urban planning to perceive planning as
business development. A beneficial exercise for any public authority before
starting an urban development process is to ask the question “"What if the
municipality was a private company?” This approach will extent the planning
process before and after the traditional physical planning process. The pre-
planning process will include topics like: Mapping of existing qualities,
investigating future trends and potentials, carrying out market analysis, creates
partnerships, building of common baselines, creating an operational vision,
formulating a business case, branding and communication, investment and
financial plan, etc.

Return on investments and profits are the number one trigger for investors
whether they are private or public. We have to be very specific and well
prepared in our pre-planning to be able to point on exactly the right solutions
that are profitable for the investors and the users on the one hand, and that
improves urban life and climate adaption efficiency on the other.

In the post-planning process the implementation is the main topic. We have
seen many brilliant master plans passively sitting on the shelf, because of an
insufficient implementation plan. The implementation plan has to assess the
governance structure of the implementing body, the decision process needed,
the knowledge capacity of the implementing organization, the legislation etc.
The implementing body has to be geared to implement for example a transition
of the energy system, the transportation system and the behavior etc.

In the development and planning process economic incentives play an
important role for the investor, the developer and the municipality. For the
users and the soon to be residents the economic incentive is a major driver too
even though the private individuals tend to be slightly more philanthropic than
investors. Regarding the car use the parking policy is one of the main
denominators for the choice of transportation mode. The location of the parking
facilities, the parking norm and the parking rate. These three parameters can
determine the car use in the district. But the restrictions imposed on the car
use have to be in balance with the alternatives provided. If the alternatives do
not match the demand and the expected service quality the district will lose its
ability to attract investors and residents.

So working with economic incentive strategies should always be an integrated
part of urban planning.
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CONCLUSION

A number of planning measures and means can be used to lower the
dependence on cars and assure good transportation for the future users and
inhabitants of the site, without compromising the neighborhood’s infrastructure.
The development of a transportation concept goes hand-in-hand with the other
planning aspects of the site and is crucial in deciding on the building densities
with more dense areas around the transit nodes.

The concept of the “"5-minute-city” and/or the 8-80 cities concept prove that
with the right planning, demand for car transport can be minimized while at the
same time allowing a rather high building density and seamless transportation
for the inhabitants.

Just as the City of St. Paul already well on its way with a bicycle plan and the
twin city bike sharing plan the Ford site could/should be planned around focus
of being a non-car development. In due time supported by a connection to the
light rail, making it easier to commute to Downtown St. Paul and Minneapolis
without having to rely on a car.
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APPENDIX 3 - BUILDINGS
AC 1.3: BEST PRACTICE IN BUILDINGS

Activity description:

Desktop study. Identify low-energy and net-zero energy projects
that the team has been involved in around the World, as well as
other significant completed or near complete low-energy and net-

zero energy projects designed by firms outside the team. Bring
forward internally gained experience and best practices. Evaluate
ideas and solutions across different building uses, urban context, and
adaptability to overall net-zero emission targets.
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