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CAIIT E T - CONDITION
LIGHT POSTS 88 GOOD
TRASH CANS 36 POOR
PICNIC TABLES 14 FAIR
BENCHES 69 GOOD
LARGE TREES 32 N/A
MEDIUM TREES 76 N/A
SMALL TREES 36 N/A
PATHWAY 2.3 Mi FAIR
BASKETBALL 2 GOOD
SOFTBALL 1 POOR
TENNIS 4 GOO0D
PLAYGROUND 2 FAIR
“DOGGY BAG” 3 FAIR
THEATER 1 GOOD
REC CENTER 1 GOOD
PARKING LOT 1 FAIR
BRIDGE 1 GOOD
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Conclusion

blocks to Schiller Park.
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M Age 0-5
17% W Age6-14
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Age 65+
2000
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Comparison
4500 Al
4000 >
3500 Method:
3000 \ Step one_ Open Arch Catalog and create a new shape file within the working folder, mak- A
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2000 e yr_1990
1500 e yr 2000 Step three_ Add the Shape File created.in-Arch catalog to the layers display panel
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Conclusion:

53% were male and-4
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Female

4449

4014

Female

Sex by Population

OO,

male

Female

0-495

496-573
574-592
593-684
685-770

771-793

Method:
Step one_ Duplicate the Block Group Attribute Layer from the Median-Age Thematic Map

794-854

855-969

111-1119

1120-1623 Step two_ Duplicate Step one Attribute Layer — Select Symbology — Quatities — Gradu-—
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German village area
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m Other Race

92%
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Method.
Step one_ Access the Franklin County-Shapefiles — Move the Parcel Shapefile to your host folder and

upload to the existing map
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EAsT FRANKLINTON GIS STtuDY

CoMMUNITYVIZ BACKGROUND

Introduction

The CommunityViz software is produced in a partnership between
the Orton Family Foundation and Placeways, LLC CommunityViz. It
is the name of a group of extensions to ArcGIS Geographic Infor-
mation System software.It is used for urban planning, land use
planning, and resource management applications. CommunityViz
provides several options for 3D visualization; many tools and capa-
bilities for planning analysis.

KEY FEATURES.

CommunityViz tools allow you to envision alternatives and their
potential impacts; explore options and share possibilities and
examine scenarios from all angles. CommunityViz 3.3 includes two
complementary components, Scenario 360 and SiteBuilder 3D.
Together or separately, these ArcGIS® extensions allow you to cre-
ate geographic scenarios, analyze their impacts, and view them in
photo-realistic 3-D scenes.

Scenario 360 makes navigating easy with a Scenario 360 toolbar,
an interactive work flow guide for analysis Setup, and a designated
Analysis tab for experimenting with analyses. Scenario planning
allows you to create and study alternative land-use plans side-by-
side.Dynamic analysis updates so that changes to a plan automati-
cally cause recalculations of impacts.

Three choices for 3D modeling, including export to Google Earth
Wizard-driven tools for creating common planning analyses like
build-out and suitability analysis. Scenario 360 extends ArcMap™
to provide impact analysis, indicator tracking, and alternative com-
parison. and visualization tools for geographic decision-making
whether your interest is in land-use planning, transportation, re-
source management, or conservation.

e

=lwld@ L]

| p—
i

[T

L Ll D e

[ sl £ Avko Ermacrn

=

FRH e EVE T AAEO RS R

med o oy

STUDY AREA

The East Franklinton Plan was initiated by the Young
Professionals Commission and the City of Columbus as

a means to study the future redevelopment potential of
East Franklinton. The current site is bounded by 315 on
the west, the Scioto river on the north and south, and the
railroad tracks on the east. The site has a number of is-
sues which required intervention for development.Based
on the potentials of the site such as proximity to downtown
and other urban neighborhoods, an excellent street grid,
access to the river, and historical significance a number of
scenerios were generated to facilitate development.

Along with considering redevelopment opportunities,
it is important to note that the long term vision of the City
of Columbus is to shift the focus of downtown to the river-
front. This will require high density mixed-use development
along the west side of the river, including East Franklinton.
With these factors in mind, the CRP 853 by Kimberly Gib-
son developed a plan for the east franklinton area as dis-
cussed in chapter 1.

The aim of this class is to use communityViz as an ana-
lyitcal tool to undertake various alternative development
scenerios based on the data used by CRP 853 to ascertain
the effectiveness of communityViz as a tool for landuse
analysis and buildout.

ABOAGYE.AGYEMAN.LEASURE.ROBBS
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EAsT FRANKLINTON GIS STUuDY

ALTERNATIVE DENSITY STUDIES

One of the key component of the planning process is the Alterna-
tive scenerio generation and analysis. Being able to effectively
assess the significance and impact of various alternatives will lead
to the selection of the best option for development. Community
involvement becomes more effective if planners are able to provide
more information to participants in the decision making process
based on every scenerio.

CommunityViz helps to do this by providing the impact of different
scenerio options on development socially, economically environ-
mentally etc. Based on the same goals set by the CRP 853 group
summarised as follows:

1. Promote the neighborhood’s history.

2. Create a walkable, pedestrian-oriented neighborhood that im
proves the health and safety of its residents.

3. Become Columbus’ first urban green neighborhood.

4. Attract artists and young professionals to start the rejuvenation
of the neighborhood.

5. Become “Columbus’ model mixed-use/mixed-income neighbor
hood.” What are some of the advantages of and means to this?

We came up with different scenerios to reflect the Goals set above
but with different density implications on the development of East
Franklinton.

The three scenerios generated includes the following
1. Low Density
2. Medium Density

3. High Density

Low Density

Assumptions Medium Density ~ |High Density |Low Density

Percentage Mixed Use % 100 100 100
Floor Area ratio mixed use 3 5 2
Mixed use Proportion Residential % 50 60 50
Percentage Residential % 100 100 50
Floor Area ratio residential 1 10 1
Percentage Civic % 100 100 100
Floor Area ratio civic 6 6 6
Cost per square feet 50 35 150
Percentage Park 1 1 0.5
Average Residents perDwelling 3 3 2
Cl Assumption - Annual Household Energy Use 0.6 0.7 03
Cl Assumption - Passenger Car Fuel Efficiency 101 101 101
Cl Assumption - Auto Emissions - CO2 24 24 24
Cl Assumption - Auto Emissions - Hydrocarbons 197 19.7 19.7
Cl Assumption - Household Vehicle Trips per Day 60.22 60.22 60.22
Cl Assumption - Daily Household Water Use 5.95 5.95 5.95
Cl Assumption - Percent Employed 391 391 391
Cl Assumption - Auto Emissions - NOx 40.89 40.89 40.89
Cl Assumption - Average Vehicle Trip Length 29.89 29.89 29.89
Cl Assumption - Auto Emissions - CO 9.78 9.78 9.78
Cl Assumption - Persons per Household 476.76 476.76 476.76
Cl Assumption - Percent School Children 2.56 2.56 2.56

The table above shows the various assumptions used for
the analysis.These assumptions were applied indicators
changes in the different scenrios.

The final out of maps and charts used for analysis in the re-
port were based on the combination of these assumptions
to find the impact on development based on indicators.

ABOAGYE.AGYEMAN.LEASURE.ROBBS - SPRING 2008
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EAsT FRANKLINTON GIS STtuDY

PRoJECT SETUP

ASSUMPTIONS

An assumption is a value that is used as input to an analysis. They
are often changeable, and they always apply to an entire scenario.
Assumptions can be a way to express subjective inputs, such as
how much weighting to give to a particular community value like
open space or economic development. Output values that depend
on a particular assumption are automatically updated when the as-
sumption is changed and you click the Apply button

e s . | s | - — e L e iy — e I

Assumptions were developed to reflect changes in all four landus-
es.The four main land uses are:

Civic
Residential
Mixed-use
Parks

The assumptions reflected:

Percentage of Landuse for development
Floor area ratio

Average resident per dwelling

Mix use proportion residential etc.

INDICATORS

Indicators are impact or performance measures that can refer-
ence datasets anywhere in a scenario. They are used to provide an
overall measurement and they apply to an entire scenario (as op-
posed to an attribute, which provides the individual characteristic
of a map feature). Indicator values are automatically recalculated
as you experiment with alternatives, and these values can be dis-
played in a chart. Indicators can help to choose alternatives that
best match objectives or desired outcomes. In our analysissome of
the indicators developed are as follows:

Buildable area residential

This was developed using the formula
( [ Assumption:Floor Area ratio residential ] * ( Sum ( [
Attribute:Blocks:Block_Size ],

Where ( [ Attribute:Blocks:RefName ] = “Residential” ) ) ) *
[ Assumption:Percentage Residential ])

Number of Vehicle trips per day

This was developed using the formula
[ Assumption:Cl Assumption - Household Vehicle Trips per Day ] *
[ Indicator:Number of dwelling units Residential ]

Number of Dwelling units per acre

This was developed using the formula
( ( ([ Indicator:Buildable area Residential ] + [ Indicator:Proportion
Mixeduse residential ] ) / 1000 ) / 137)

Population

This was developed using the formula
[ Indicator:Number of dwelling units Residential ] * [
Assumption:Average Residents perDwelling ]

DYNAMIC ATTRIBUTES

A dynamic attribute is an attribute that is automatically or
manually updated as changes are made in the analysis us-
ing the unique capabilities of Scenario 360.

Unlike the normal attributes in ArcGis, dynamic attributes
makes changes reflect in the various scenerios so as to see
the impact of the various assumptions and indicators re-
flect in the different scenerios.

The dynamic attributes used in this exercise include the

following attributes from the layer Blocks.The layer Blocks
is the main layer used by the CRP 853 group. It shows the
various parcels making up the East Franklinton study area.

1. Refname-: which is the name of landuses for all records
2. Blocksize-: this is the size of lots in the study area for al
records

ABOAGYE.AGYEMAN.LEASURE.ROBBS

SPRING 2008
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EAsT FRANKLINTON GIS STtuDY

LAND UseE PARAMETERS

INTRODUCTION

The output of scenerio 360 is seen in charts and 3d visualisations.
Values for indicators and assumptions are automatically calcu-
lated as you experiment with alternatives, and the results can be
displayed graphically in a chart. Charts are dynamically linked to
assumptions and indicators. As changes are made in the analysis,
chart displays will update automatically to reflect analysis results.
Hatched areas on bar charts show the chart’s previous value. Tar-
get lines may be included to demonstrate a particular goal or
threshold. Charts can contain a single analysis value or many
values from the same scenario. They can also display values from
different scenarios for comparison.

In our study we developed a number orf charts to help tell our
story in addition to the 3D visualisations shown above.The follow-
ing gives a brief analysis of some of the charts produced from our
analysis.

Land use mix

Based on our three scenarios (i.e. low density; meduim density,
high density;) we developed assumptions and indicators with the
object of determining the percentage composition of our land uses.

Various land use types require varying degrees of community ser-
vices. These services include: water, sewer, police, fire, schools,
street maintenance, infrastructure maintenance, garbage collec-
tion, etc.These land uses generate varying amounts of revenue to
the community. Income tax affected by employees, property tax
affected by values, sales tax affected by merchandise to sell, etc...
Thus having an idea about the percentage distribution of the land
uses for our scenarios will make us aware of the development im-
plications and factor that into our planning.

Low Density

Landuse Mix

10, 7044% 3.3045%,
10,51 9?‘*?

T5.3814%

|| Buildable area mixed use
] Builidable area Residential
[ Bulidable area Park

Il Buildable area Civic

Medium Density

Landuse Mix

5 7 2224%
14.1987% ——— ﬁz'ma%

T6.2916%

| | Buildable area mixed use
[ Bulldable area Residential
I Bulldable area Park

Il Buildable area Civic

High Density

Landuse Mix

45.6362%

| | Bulldable area mixed use
[l Buildable area Residential
[ Buildable area Park

Il Buildable area Civic

For our low density scenario, mixed use residential had
the highest percentage (75.38%) in terms of land distri-
bution. A plausible development implication will be high
traffic volume on roads. Our medium density scenario
depicts a similar trend.

However for our high density scenario, residential lan-
duse ranked high in terms of land distribution (50.94%).
The obvious policy implication will be the demand for
water, sewer, police, fire, schools, street maintenance,
infrastructure maintenance, garbage collection, etc with a
high cost of communtiy service ratio.

Beyond this, the high percentage of mixed use across all
the scenarios reflects the goal of making Columbus “ a
model mixed-use/mixed-income neighborhood.” as was
previous stated above. See charts for the percentage
distribution of the various land uses.
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EAsT FRANKLINTON GIS STtuDY

DENsSITY STuDY RESuULTS

Dwelling Units:

A dwelling unit is a unit of housing with full housekeeping facilities
for a family (i.e. a household). Based on Total Buildable area resi-
dential and the proportion of the mixed-use Buildable area residen-
tial we calculated the total number of dwelling units for the study
area using a dwelling unit size of 1000 Sqaure feet.Based on our
assumptions and indicators we forcasted 2116 units for our me-
dium density scenario, 8,824 for the high density and 1,315 for the
low density scenario. This provides summary statistics of housing
available in Franklinton dependent on our development scenario.
Beyond this, it is a key variable in estimating the population of a
geographic region if the average house hold size is available.

Dwelling Units
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Population

Using the number of dwelling units established above, we were
able forecast the population accross all the three scenarios based
on some assumptions for the average family size.For example as-
suming an average family size of 2 for our meduim density scenar-
io we predicted a population of 4232 as shown in the population
graph.The total dwelling units as well the population are essential
to finding the necessary needs and requirements for utility provi-
sion such water and energy.
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EAsT FRANKLINTON GIS STtuDY

TRANSPORTATION IMPACTS

Vehicle Trips per Day

The purpose of this assumption was to be able to determine the
traffic volume on roads in Franklinton. This assumption was based
on the premise that a dwelling unit will generate a certain total
vehicular trips in a day. This formula was automatically created by
the Common Impacts Wizard to describe impacts associated with
dwelling units.This is very useful information because it can be
used in measuring the level of service on roads to determine if ca-
pacity has been exceeded and then consequently plan for an inter-
vention. For example the vehicle trips per day for our high density
scenario based on our forecast was 531,360. This seems very high
with potentially a negative impact on traffic. However the numbers
appear reasonable for our low and medium density scenario.

Vehicle Trips per Day

Commaon Impacts Calculation
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EAsT FRANKLINTON GIS STtuDY

INFRASTRUCTURE DEMANDS

Residential Energy Use.

According to the 2001 Residential Energy Consumption Survey,an
average household use about 101million btu energy every year.Us-
ing that as a default we measured the total energy consumption for
the study area based on the total number of dwelling units for each
scenerio.

We found that in the low density scenerio the total energy require-
ments based on the national average is 211613 million btu per
year. And 891,189 million btu per year for the high density scen-
erio.

Residential Water use

The reason behind this assumption was to be able to determine
the water consumption in Franklinton based on our scenarios and
visualize the impact This formula was automatically created by the
Common Impacts Wizard to describe impacts associated with the
indicator dwellking units.

.Based on this assumption and the underlying indicators, as popu-
lation or consumption per person increases, the total water con-
sumption increases or vice versa. This information is very useful
since it provides data for policy makers to make informed decisions
on conservation and increasing capacity to meet demand.From our
forecast, Franklinton will consume 19,162,767 gallons per year go-
ing with the high density scenario.
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EAsT FRANKLINTON GIS STtuDY

DeEveELoPMENT CosTs

How Figures are Derived

The development costs associated with each density scenario il-
luminate the negative and positive externalities connected to each
density level. The development costs for each scenario are base
on square foot costs per building type. The square foot costs are
obtained from RS Means, a leading research firm that monitors
national construction data. The based square foot cost provided
by RS Means before being applied must are normalized based on
building type and are then divided by the average size, according
to the RS Means project size modifier. Applying this procedure
provides additional price accuracy.

After calculating the project size modifier the derived number is
then multiplied by the base square foot cost to adjust the cost the
square foot cost based on the size of the proposed building.

After the final square foot cost per building type is derived, the next
step is standardizing the price per square foot based on the City
Cost Index. The city cost index is necessary because cost can vary
significantly depending upon the region. To account for the cost
changes the price per square foot is then multiplied by the city cost
index to derive the final cost per square foot for the City of Colum-
bus

Square Foot Cost Methodology -

Step 1. Project Size Modifier
Proposed Building Size =80,000
Typical Building Size =40,000

Step 2. Use Project Size Multiplier
Sq. Ft. Cost for Apartment Building =110*1.875=187.00 per Sq.Ft.

Step 3. Apply City Cost Index
City Cost Index for City of Columbus =.93
Apartment Building =187.00 *.93 =173.91

Total Square Foot Cost =173.91

ABOAGYE.AGYEMAN.LEASURE.ROBBS - SPRING 2008 17



EAsT FRANKLINTON GIS STtuDY

LiFeE CycLE CosTS

How figures were derived

A life cycle cost analysis in real terms, provides an opportunity to
gage the return on an investment thought the project’s life span as
the analysis takes into account the cost of capital, operating costs,
maintenance, design fees and a host of additional parameters de-
pending upon the analysis. Additionally, life cycle costing provides
flexibility to change parameters in order to determine how market
conditions will affect the internal rate of return, project loans, re-
payment, taxation and leveraging.

Life cycle costing was applied to the three density scenarios as
method to illuminate the long — term economic feasibility over a
over the projects life span. Applying such an analysis provides the
developer and owner the opportunity to mitigate against potential
risk in the long run while working toward the lowest long term cost
of ownership. Additionally, the life cycle costing model was altered
and applied to each of the park development scenarios to derive a
percentage usage that is most economical in the long- run.

Life Cycle Cost Methodology:

Annual Cost Per Sq. Ft.

To determine annual cost per year the financial function of (PMT
) or better know as payment on a annuity. The function allows the
model derive annual cost based on the maintenance cost or a
specified parameters required to maintain the building.

PMT( Rate,NPER,PV)

Example: Determine annual maintenance cost over the life span of
building

Yearly Maintenance Cost : 30,000

Life Span of Building : 30 Years

Rate: 2%

Cost per year = $ 1339.50 or 111.63 per month

ABOAGYE.AGYEMAN.LEASURE.ROBBS - SPRING 2008
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EAsT FRANKLINTON GIS STUuDY

CONCLUSIONS

In this project, CommunityVIZ was utilized to explore alternative
density scenarios for the East Franklinton study area. This was
performed after a more detailed study was completed by a studio
class within the CRP program of The Ohio State University. In the
CommunityVIZ study, a medium density scenario was created to
match the final density of the studio’s neighborhood plan. This
was the control. Two alternative densities were explored; 1) a low-
density scenario of approximately 1/2 the proposed density, and 2)
a high-density scenario approximately 4 times the proposed den-
sity. As such, it was effective in analyzing the results of the neigh-
borhood design, and exploring how the planning process could
have been had another density target been explored. The program
was then utilized to create a visualization of how these alternatives
may look and feel on the site.

Another advantage of CommunityVIZ is its built-in ability to analyze
development impacts and costs. Using the program, the team de-
termined potential future impacts on utility and transportation infra-
structure. Also, environmental impacts were predicted using cur-
rent data. These demonstrate how each density model can reduce
or increase environmental and infrastructure impacts per capita.
This is extremely valuable information for planners and engineers
as they plan for future growth. Finally, the team was able to deter-
mine both development costs and life-cycle costs for each density
model. This could be of particular interest for developers as they
consider potential financial investment into the site.

Although the team explored these three density model, the true ad-
vantage of CommunityVIZ is the ability to quickly change a model
to any desired density target. The model is then rebuilt automati-
cally, and new graphical results can be obtained. This is extremely
effective in making decisions “on-the-fly” and can help to find the
“sweet-spot” for any environmental, economic, or social factor. As
such, CommunityVIZ is an extremely effective tool in creating sus-
tainable communities because it allows for inexpensive planning
and design exploration in order to find a development scenario that
satisfies all agendas.

In this study, we have determined that a density scenario slightly

above the East Franklinton Studio’s target of 20 dwelling units per
acre was most desireable. This was based on all data analyzed in
the CommunityVIZ model. A density of approximately 27 dwelling
units per acre was considered to be most sustainable for the site.

In the future, CommunityVIZ should be utilized to determine an ap-
proximate density target prior to any detail planning exploration.
This will provide planners with extremely valuable data related to
achieving the most sustainable community design solution. Once
this density target is obtained, planners can begin to incorporate
public input, site analysis, and other factors to determine the best
community design solution.
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EAsT FRANKLINTON GIS STtuDY

Low-DENsITY LIFE CycLE CosTsS

Item Development Costs Periodic Cost Rehabilitation Parameters Annual Cost Maint
Parameters
% of
% of Total Costs Frequency | Construction Cost pa
Construction Cost Costs ($'000) % of Orginal Cost] ($'000) | (in years) Cost ($'000)
Site Cost 250,150
Site Acquistion 160,300
Site Clearence 89,850
Total Construction Cost 960,000 X 4%| 38,400
Exterior Construction X X
Foundations 15%) 144,000 0% 0 100 X
Structural Frame 20%)| 192,000 0% 0 100 X
Roof 5%| 48,000 115%] 55,200 20 X
Walls and Windows 10%| 96,000 110%] 105,600 30 X
Exterior Construction Total 50%)| 480,000 X
Interior Construction X
Mechcanical Systems 18%) 172,800 70%] 120,960 10 X
Ventilation Systems 10%| 96,000 60%| 57,600 15 X
Interior Walls 5% 48,000 15%| 7,200 10 X
Floors 5%| 48,000 30%| 14,400 10 X
Plumbing 2% 19,200 100%] 19,200 20 X
Interior Construction Total 40%| 384,000
Furnishing and Interiors 5% 1,920
Carpets 2% 19,200 100%] 19,200 10 X
Furnishings 2% 19,200 50%| 9,600 10 X
Furnishing and Interiors Total 4%| 38,400 X
Design,Supervision, Studies X
Design 3% 28,800 X
Supervision 1% 9,600 X
Financial Consulting 2% 19,200 X
Design,Supervision, Studies Total 6% 57,600 X
X

Total Development Cost 1.00 1,210,150 X
Operating Cost Parameters Other Parameters
Heating and Cooling 50,826 Discount Rate 7%|
Other Utilities 78,660 Rentable Square Feet 16,815
Management 5 Construction Period (Years) 3|

Useful Project Life (Years) 30]
Salvage Value 10,000 % of Usable Space 50%|
Demolition Cost 0 Square Footage 33,629
Remaining Value of Land & Building 10,000

Annual Cost Over Useful Life Present Value Cost of Building Over Useful Life
PV Devl Cost (Interst Mainte- | Operating Annual Cost %Cost Initial Invest- Periodic PV Per sf %Cost

Results During Constr/1 Intial Invest-ment/1 Period Cost /2 nance Cost Total Cost per sf () Distribution ment/1 Cost/2 Main-tence |Operating Cost| Total Cost ($) Distribution
Site Cost 250,150.00] 20,158.69| 0.00} 20,158.69 1.20 0.06| 250,150.00 0.00} 250,150.00 14.88] 0.12]
Site Acquisition 160,300.00] 12,918.00] 0.00] 12,918.00 0.77} 0.04] 160,300.00 0.00} 160,300.00 9.53] 0.08|
Site Clearence 89,850.00 7,240.69| 0.00} 7,240.69 0.43] 0.02] 89,850.00] 0.00} 89,850.00] 5.34 0.04
Total Construction Cost 960,000.00 77,362.95| 18,007.48] 38,400.00 133,770.43] 7.96| 0.40 960,000.00] 192,874.53] 476,507.18| 1,629,381.72, 96.90 0.79]
Exterior Construction Cost 480,000.00 38,681.47| 2,464.41] 41,145.89] 2.45| 0.12] 480,000.00 30,581.01 510,581.01 30.37| 0.25]
Foundations 144,000.00 11,604.44] 0.00| 11,604.44 0.69| 0.03] 144,000.00 0.00] 144,000.00| 8.56 0.07|
Structural Frame 192,000.00] 15,472.59 0.00] 15,472.59 0.92} 0.05] 192,000.00 0.00} 192,000.00 11.42] 0.09
Roof 48,000.00 3,868.15] 1,346.49] 5,214.64 0.314 0.02] 48,000.00] 16,708.64 64,708.64] 3.85] 0.03]
Windows and Walls 96,000.00 7,736.29| 1,117.92] 8,854.22 0.53] 0.03] 96,000.00 13,872.37| 109,872.37| 6.53] 0.05]
Interior Construction 384,000.00] 30,945.18] 12,610.31 43,555.49] 2.59] 0.13] 384,000.00] 162,293.52| 546,293.52 32.49 0.27|
Mechcanical Systems 172,800.00] 13,925.33 8,754.78 22,680.11 1.35 0.07| 172,800.00] 108,638.46| 281,438.46| 16.74] 0.14]
Ventilation Systems 96,000.00 7,736.29| 2,292.17| 10,028.47| 0.60} 0.03] 96,000.00 28,443.64] 124,443.64] 7.40| 0.06|
Interior Walls 48,000.00] 3,868.15] 521.12] 4,389.27| 0.26 0.01] 48,000.00] 6,466.57| 54,466.57| 3.24) 0.03]
Floors 48,000.00 3,868.15] 1,042.24] 4,910.38 0.29] 0.01] 48,000.00| 12,933.15 60,933.15] 3.62 0.03]
Plumbing 19,200.00 1,547.26| 468.34] 2,015.60 0.12} 0.01] 19,200.00 5,811.70 25,011.70| 1.49] 0.01
Furnishings and Interiors 38,400.00] 3,094.52] 2,084.47] 1,920.00] 7,098.99 0.42] 0.02] 38,400.00 25,866.30 23,825.36 88,091.66 5.24] 0.04
Carpets 19,200.00] 1,547.26| 1,389.65| 2,936.91] 0.17} 0.01] 19,200.00] 17,244.20 36,444.20] 2.17] 0.02]
Furnishings 19,200.00] 1,547.26| 694.82] 2,242.08| 0.13] 0.01] 19,200.00] 8,622.10 27,822.10 1.65 0.01
Design, Supervision, Studies 57,600.00] 4,641.78 0.00} 4,641.78 0.28] 0.01 57,600.00] 0.00} 57,600.00] 3.43 0.03]
Design 28,800.00 2,320.89 0.00} 2,320.89 0.14] 0.01 28,800.00 0.00] 28,800.00 1.71 0.01
Supervision 9,600.00] 773.63 0.00} 773.63 0.05| 0.00| 9,600.00] 0.00} 9,600.00] 0.57| 0.00|
Financial Consulting 19,200.00] 1,547.26| 0.00} 1,547.26| 0.09} 0.00| 19,200.00 0.00} 19,200.00 1.14] 0.01
Interest During Constuction 125,048.83] 10,077.24| 0.00} 10,077.24| 0.60} 0.03] 125,048.83] 0.00} 125,048.83] 7.44] 0.06|
Salvage Value 1,313.67| 105.86| 0.00] 105.86| 0.01 0.00] 1,313.67] 0.00] 1,313.67] 0.08] 0.00]
Total Development Cost ( Net of Salvage) 1,336,512.50) 141,776.24] 20,091.95§ 40,320.00] 129,491.05| 331,679.24| 19.73) 1.00] 1,336,512.50] 218,740.83] 500,332.54] 1,606,859.77] 2,055,585.88 122.25| 1.00
Total D Cost (% of Distributit 0.43] 0.06 0.12] 0.39] 1.00] 0.65 0.11] 0.24] 0.78| 1.00]
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Periodic Cost Rehabilitation Annual Cost Maint
Item Development Costs
Parameters Parameters
% of
% of Total % of Orginal Costs Frequency JConstruction Cost pa
Construction Cost Costs ($'000) Cost ($'000) | (inyears) Cost ($'000)
Site Cost 444,500
Site Acquistion 239,600
Site Clearence 204,900
Total Construction Cost 1,346,150 X 5% 67,308
Exterior Construction X X
Foundations 17%) 228,846 0% 0 100 X
Structural Frame 18%] 242,307 0% 0 100 X
Roof 5% 67,308 115%) 77,404 20 X
\Walls and Windows 10% 134,615 110%] 148,077 30 X
JExterior Construction Total 50%) 673,075 X
Interior Construction X
Mechcanical Systems 18%] 242,307 70%] 169,615 10 X
Ventilation Systems 10%] 134,615 60%) 80,769 10 X
Interior Walls 4% 53,846 20%) 10,769 10 X
Floors 2% 26,923 40%| 10,769 10 X
Plumbing 2% 26,923 100% 26,923 20 X
Interior Construction Total 36%) 484,614
Furnishing and Interiors 5% 2,692
Carpets 2% 26,923 100% 26,923 10 X
Furnishings 2% 26,923 50% 13,462 10 X
Furnishing and Interiors Total 4% 53,846 X
Design,Supervision, Studies X
Design 3% 40,385 X
Supervision 1% 13,462 X
Financial Consulting 2% 26,923 X
Design,Supervision, Studies Total 6% 80,769 X
X
Total Development Cost 1.0 1,736,804 X
Operating Cost Parameters Other Parameters
Heating and Cooling 72,946 Discount Rate 7%
Other Utilities 112,892 Rentable Square Feet 22,500
Management 5 Construction Period (Years) 3
Useful Project Life (Years) 30
ISalvage Value 10,000 % of Usable Space 50%|
Demolition Cost 0 Square Footage 45,000
Remaining Value of Land & Building 10,000
Annual Cost Over Useful Life Present Value Cost of Building Over Useful Life
PV Devl Cost (Interst Period Cost | Mainte- | Operating Annual Cost %Cost Initial Invest- Periodic PV Per sf %Cost
Results During Constr/1 Intial Invest-ment/1 /2 nance Cost Total Cost per sf ($) Distribution ment/1 Cost/2 Main-tence JOperating Cost] Total Cost (S) Distribution
ISite Cost 444,500.00 35,820.66| 0.00] 35,820.66 1.59] 0.07 444,500.00 0.00 444,500.00 19.76) 0.14
Site Acquisition 239,600.00] 19,308.50] 0.00 19,308.50 0.86) 0.04 239,600.00] 0.00 239,600.00] 10.65) 0.08
Site Clearence 204,900.00] 16,512.15 0.00] 16,512.15 0.73] 0.03 204,900.00] 0.00 204,900.00] 9.11 0.07
Total Construction Cost 1,346,150.00 108,481.39 27,249.18) 67,307.50] 203,038.07 9.02] 0.41] 1,346,150.00] 295,254.35] 835,221.54] 2,476,625.89 110.07| 0.79
Exterior Construction Cost 673,075.00] 54,240.69 3,455.70 57,696.39| 2.56) 0.12 673,075.00§ 42,881.90 715,956.90) 31.82 0.23
Foundations 228,845.50) 18,441.84 0.00 18,441.844 0.82] 0.04 228,845.50) 0.00 228,845.50) 10.17| 0.07
Structural Frame 242,307.00] 19,526.65) 0.00] 19,526.65] 0.87] 0.04] 242,307.00] 0.00 242,307.00) 10.77| 0.08]
Roof 67,307.50] 5,424.07| 1,888.10 7,312.17| 0.32 0.01] 67,307.50] 23,429.52] 90,737.02] 4.03] 0.03
Windows and Walls 134,615.00 10,848.14 1,567.60 12,415.74 0.55] 0.03| 134,615.00 19,452.38 154,067.38 6.85) 0.05
Interior Construction 484,614.00 39,053.30f 19,681.06 58,734.36 2.61] 0.12 484,614.00] 252,372.45 736,986.45) 32.75 0.24
Mechcanical Systems 242,307.00] 19,526.65) 12,276.30 31,802.95| 1.41] 0.06 242,307.00§ 152,337.15 394,644.15] 17.54 0.13
Ventilation Systems 134,615.00 10,848.14 5,845.86 16,694.00 0.74] 0.03 134,615.00] 72,541.50 207,156.50) 9.21] 0.07
Interior Walls 53,846.00] 4,339.26 779.45 5,118.70] 0.23] 0.01 53,846.00] 9,672.20 63,518.20] 2.82 0.02
Floors 26,923.00] 2,169.63] 779.45 2,949.08] 0.13] 0.01 26,923.00] 9,672.20 36,595.20] 1.63] 0.01
Plumbing 26,923.00] 2,169.63] 656.73 2,826.36 0.13] 0.01 26,923.00] 8,149.40 35,072.40] 1.56] 0.01
Furnishings and Interiors 53,846.00] 4,339.26 2,922.93) 2,692.30 9,954.48 0.44] 0.02 53,846.00] 36,270.75| 33,408.86 123,525.61 5.49 0.04
Carpets 26,923.00] 2,169.63] 1,948.62| 4,118.25 0.18] 0.01 26,923.00] 24,180.50] 51,103.50] 2.27] 0.02
Furnishings 26,923.00 2,169.63| 974.31 3,143.94] 0.14] 0.01 26,923.00 12,090.25 39,013.25 1.73] 0.01
Design, Supervision, Studies 80,769.00} 6,508.88) 0.00 6,508.88) 0.29 0.01 80,769.00) 0.00 80,769.00} 3.59 0.03
Design 40,384.50) 3,254.44| 0.00 3,254.44 0.14) 0.0 40,384.50) 0.00] 40,384.50| 1.79 0.01]
Supervision 13,461.50 1,084.81 0.00] 1,084.81 0.05) 0.00] 13,461.50 0.00 13,461.50 0.60] 0.00
Financial Consulting 26,923.00 2,169.63] 0.00] 2,169.63| 0.10] 0.00 26,923.00) 0.00 26,923.00) 1.20] 0.01
Interest During Constuction 179,469.75 14,462.82 0.00] 14,462.82 0.64] 0.03| 179,469.75 0.00] 179,469.75 7.98) 0.06
Isalvage Value 1,313.67 105.86) 0.00| 105.86) 0.00] 0.00 1,313.67 0.00 1,313.67 0.06) 0.00
Total Development Cost ( Net of Salvage) 1,917,587.42| 203,416.23]  30,172.11] 69,999.80] 185,843.03] 489,431.17] 21.75] 1.00] 1,917,587.42] 331,525.10] 868,630.40] 2,306,133.79] 3,117,742.92]  138.57 1.00
Total Development Cost (% of Distributions) 0.42] 0.06} 0.14 0.38) 1.00| | 0.62| 0.11] 0.28) 0.74 1.00)
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HicH-DENsITY LIFE CycLE CoOsTS

Annual Cost Maint
Item Development Costs Periodic Cost Rehabilitation Parameters
Parameters
% of
% of Total Costs Frequency jConstruction Cost pa
Construction Cost Costs ($'000) % of Orginal Cost] ($'000) (in years) Cost ($'000)
Site Cost 444,500
Site Acquistion 239,600
Site Clearence 204,900
Total Construction Cost 1,346,150 X 15%| 201,923
|Exterior Construction X X
Foundations 15%) 201,923 0% 0 100 X
Structural Frame 20% 269,230 0% 0 100 X
Roof 5%| 67,308 115% 77,404 20 X
Walls and Windows 10%)| 134,615 110%) 148,077 30 X
Exterior Construction Total 50%) 673,075 X
Interior Construction X
Mechcanical Systems 18%] 242,307 70%)| 169,615 10 X
Ventilation Systems 10% 134,615 60% 80,769 10 X
Interior Walls 5% 67,308 20% 13,462 10 X
Floors 5% 67,308 30%| 20,192 10 X
Plumbing 2% 26,923 100%| 26,923 20 X
Interior Construction Total 40% 538,460
Furnishing and Interiors 7% 3,769
Carpets 2% 26,923 100% 26,923 10 X
Furnishings 2% 26,923 50% 13,462 10 X
Furnishing and Interiors Total 4% 53,846 X
Design,Supervision, Studies X
Design 3% 40,385 X
Supervision 1% 13,462 X
Financial Consulting 2% 26,923 X
Design,Supervision, Studies Total 6% 80,769 X
X
Total Development Cost 1.00 1,790,650 X
Operating Cost Parameters Other Parameters
Heating and Cooling 75,207 Discount Rate 7%
Other Utilities 116,392 Rentable Square Feet 21,780
Management 5 Construction Period (Years) 3|
Useful Project Life (Years) 30|
Salvage Value 10,000 % of Usable Space 50%j
Demolition Cost 0 Square Footage 43,560
Remaining Value of Land & Building 10,000
Annual Cost Over Useful Life Present Value Cost of Building Over Useful Life
PV Devl Cost (Interst Mainte- [ Operating Annual Cost %Cost Initial Invest- Periodic PV Per sf %Cost
Results During Constr/1 Intial Invest-ment/1 Period Cost /2 nance Cost Total Cost per sf ($) Distribution ment/1 Cost/2 Main-tence Operating Cost Total Cost () Distribution
Site Cost 444,500.00| 35,820.66 0.00 35,820.66 1.64] 0.06 444,500.00] 0.00 444,500.00] 20.41 0.09
Site Acquisition 239,600.00 19,308.50] 0.00] 19,308.50 0.89 0.03] 239,600.00 0.00] 239,600.00 11.00] 0.05]
Site Clearence 204,900.00 16,512.15] 0.00] 16,512.15] 0.76 0.03] 204,900.00 0.00] 204,900.00 9.41 0.04
Total Construction Cost 1,346,150.00] 108,481.39 28,126.06f 201,922.50 338,529.95 15.54f 0.53] 1,346,150.00] 306,135.58]  2,505,664.62 4,157,950.19 190.91 0.85)
Exterior Construction Cost 673,075.00 54,240.69 3,455.70 57,696.39 2.65] 0.09 673,075.00) 42,881.90] 715,956.90 32.87| 0.15]
Foundations 201,922.50 16,272.21 0.00 16,272.21 0.75 0.03 201,922.50 0.00} 201,922.50 9.27| 0.04}
Structural Frame 269,230.00 21,696.28] 0.00] 21,696.28] 1.00 0.03] 269,230.00 0.00] 269,230.00 12.36] 0.06
Roof 67,307.50 5,424.07 1,888.10) 7,312.17 0.34 0.01] 67,307.50] 23,429.52] 90,737.02 4.17| 0.02]
Windows and Walls 134,615.00) 10,848.14] 1,567.60 12,415.74 0.57| 0.02 134,615.00 19,452.38] 154,067.38] 7.07 0.03
Interior Construction 538,460.00 43,392.55 20,557.94 63,950.49 2.94] 0.10] 538,460.000 263,253.67 801,713.67 36.81 0.16
Mechcanical Systems 242,307.00| 19,526.65 12,276.30 31,802.95 1.46 0.05] 242,307.00 152,337.15 394,644.15 18.12] 0.08)
Ventilation Systems 134,615.00] 10,848.14] 5,845.86 16,694.00) 0.77 0.03] 134,615.00] 72,541.50] 207,156.50 9.51] 0.04]
Interior Walls 67,307.50 5,424.07 974.31 6,398.38 0.29 0.01] 67,307.50) 12,090.25] 79,397.75) 3.65) 0.02]
Floors 67,307.50 5,424.07 1,461.46) 6,885.53] 0.32 0.01] 67,307.50) 18,135.37| 85,442.87 3.92] 0.02]
Plumbing 26,923.00 2,169.63| 656.73 2,826.36] 0.13 0.00] 26,923.00 8,149.40 35,072.40 1.61 0.01
Furnishings and Interiors 53,846.00 4,339.26 2,922.93| 3,769.22] 11,031.40] 0.51 0.02] 53,846.00 36,270.75 46,772.41 136,889.16 6.29 0.03]
Carpets 26,923.00 2,169.63| 1,948.62 4,118.25] 0.19 0.01] 26,923.00 24,180.50 51,103.50 2.35 0.01]
Furnishings 26,923.00 2,169.63 974.31 3,143.94] 0.14] 0.00] 26,923.00) 12,090.25] 39,013.25) 1.79) 0.01]
Design, Supervision, Studies 80,769.00 6,508.88] 0.00 6,508.88) 0.30 0.01] 80,769.00) 0.00] 80,769.00 3.71] 0.02]
Design 40,384.50 3,254.44 0.00 3,254.44] 0.15 0.01 40,384.50 0.00] 40,384.50 1.85 0.01
Supervision 13,461.50 1,084.81 0.00 1,084.81 0.05] 0.00] 13,461.50 0.00] 13,461.50 0.62] 0.00]
Financial Consulting 26,923.00 2,169.63 0.00 2,169.63] 0.10] 0.00] 26,923.00 0.00] 26,923.00 1.24] 0.01]
Interest During Constuction 185,033.83 14,911.21 0.00 14,911.21 0.68 0.02] 185,033.83] 0.00] 185,033.83 8.50) 0.04]
Salvage Value 1,313.67| 105.86 0.00 105.86 0.00 0.00] 1,313.67] 0.00| 1,313.67| 0.06| 0.00
Total Development Cost ( Net of Salvage) 1,976,997.50) 209,718.41 31,048.99] 205,691.72] 191,604.55] 638,063.67 29.30 1.00] 1,976,997.50] 342,406.32] 2,552,437.02] 2,377,628.75] 4,871,840.85) 223.68] 1.00)
Total Development Cost (% of Distributions) 0.33 0.05 0.32 0.30 1.00] 0.41 0.07 0.52 0.49 1.00] I
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Item Development Costs Periodic Cost Rehabilitation Parameters Annual Cost Maint Parameters
Costs Frequency % of
% of Total Construction Cost Costs ($'000) % of Orginal Cost 3 ) Construction Cost
($'000) (in years)
Cost
Site Cost 2,857,000
Site Acquistion 156,000
Land Cost -Lots with Buildings 2,701,000
[Total Construction Cost 524,443 X 4% 20,978
Hard Costs
Drainage 6% 270,000 100%] 270,000 10 5%] 26,222
Lighting 1% 52,500
Traffic Control 1% 2,500
Landscaping 10%] 464,760 115%] 534,474 10
Misc 1%| 25,000
Pavement 10% 90,900 100%] 90,900 10 7%] 36,711
Hard Cost Total 29%] 905,660
Soft Cost
Design Services 18%) 357,510 0% 0 0 X
Engineering Services 10%) 268,133 0% 0 0 X
Environmental Services 5%] 35,751 0% 0 0 X
[Construction Inspection 5%| 178,755 0% 0 0 X
Soft Cost Total 38%] 840,149 X
X

Total Development Cost 1 4,602,809
[Operating Cost Parameters Other Parameters
Maintenance 150,000 Discount Rate 3%|
Landscaping 150,000 Square Footage 274,357
Management 0 Construction Period (Years) 3]

Useful Project Life (Years) 30}

% of Park Usage 100%|

Annual Cost Over Useful Life Present Value Cost of Building Over Useful Life
Results PV Dev Cost (Interst During Intial Invest-ment/1 Period Cost /2 Mainte- | Operating | o) oo | Annual Cost | %Cost nitial Invest-ment/1  |eriodic Cost/2] Maintence | Operating cost | Totalcost | PYPerst|  %Cost
Constr/1 nance Cost per sf ($) Distribution (3) Distribution

Site Cost 2,857,000.00) 145,762.02} 0.00) 145,762.02} 0.53] 0.15] 2,857,000.00) 0.00) 2,857,000.00) 10.41] 0.44)
Site Acquisition 156,000.00 7,959.00] 0.00} 7,959.00] 0.03] 0.014 156,000.00 0.00] 156,000.00} 0.57] 0.02}
Site Clearence 2,701,000.00] 137,803.02f 0.00} 137,803.02f 0.50] 0.14] 2,701,000.00f 0.00] 2,701,000.00f 9.84] 0.41)
[Total Constuction Cost 524,443.00) 26,756.69) 109,103.38}  20,977.72f 156,837.80 0.57] 0.16f 524,443.00) 1,069,237.22] 411,172.57| 2,004,852.79 7.314 0.3
Hard Cost Total 905,660.00) 46,206.10f 54,551.69 100,757.79 0.37] 0.10] 905,660.00] 1,069,237.22 1,974,897.22 7.20] 0.30}
Lighting 52,500.00f 2,678.511 0.00] 2,678.51 0.014 0.00| 52,500.00] 0.00] 52,500.00] 0.19| 0.01}
[ Traffic Control 2,500.00] 127.55] 0.00] 127.55] 0.00] 0.00] 2,500.00] 0.00] 2,500.00] 0.014 0.00}
Landscaping 464,760.00) 23,711.71 46,622.44) 70,334.15] 0.26 0.07} 464,760.00] 913,820.36 1,378,580.36 5.02f 0.21)
Drainage 270,000.00) 13,775.20] 23,552.24]  26,222.15 63,549.59 0.23] 0.07| 270,000.00 461,634.24] 731,634.24] 2.67| 0.11)
Pavement 90,900.00} 4,637.65] 7,929.25) 36,711.01f 49,277.91) 0.18] 0.05| 90,900.00] 155,416.86| 246,316.86| 0.90] 0.04}
Interest During Constuction 475,623.60) 24,265.96) 0.00} 24,265.96) 0.09] 0.03 475,623.60) 0.00} 475,623.60) 1.73] 0.07}
[Total Development Cost ( Net of Salvage) 5,078,432.60) 538,716.31 109,103.38] 20,977.72] 300,000.00] 968,797.41 3.53] 1.00} 5,078,432.60] 1,069,237.22] 411,172.57| 5,880,132.40}  6,558,842.38] 23.91} 1.00]
[Total D Cost (% of Di: 56%] 11%) 2% 31%] 100%] 0.77) 0.16} 0.06 0.90} 1.00]
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Item Development Costs Periodic Cost Annual Cost Maint Parameters
Costs Frequency % of
% of Total Construction Cost Costs ($'000) % of Orginal Cost y Construction Cost
($'000) (in years)
Cost

Site Cost 2,854,000
Site Acquistion 153,000
Land Cost -Lots with Buildings 2,701,000
[Total Construction Cost 806,750 4%] 32,270
Hard Costs
Drainage 2%| 77,220 100% 77,220 10 5% 40,338
Lighting 4%l 175,000
[ Traffic Control 1%] 15,833
Landscaping 5%] 243,339 115%] 279,840 10
Contingencies 3%| 145,000
Pavement 10%] 90,900 100% 90,900 10 7% 56,473
Hard Cost Total 25%] 747,292
Soft Cost
Design Services 18%) 413,900 0%] 0 0
Engineering Services 10%) 310,430 0%] 0 0
Environmental Services 5%| 41,390 0%] 0 0
[Construction Inspection 5%| 206,950 0%] 0 0
Soft Cost Total 38%] 972,670
Total Development Cost 1 4,573,962
[Operating Cost Parameters Other Parameters
Maintenance 150,000 Discount Rate 3%|
Landscaping 200,000 Square Footage 71,553
Management 0 Construction Period (Years) 3]

Useful Project Life (Years) 30}

% of Park Usage 30%)

Annual Cost Over Useful Life Present Value Cost of Building Over Useful Life
Results PV Devl Cost (interst During Intial Invest-ment/1 Period Cost /2 | Manter | Operating | qy coqp | AnnualCost | %Cost Initial nvest-ment/1 | Periodic Cost/2 | Maintence | Operating Cost | Totalcost | PV PErST|  %Cost
Constr/1 nance Cost per sf ($) Distribution ($) Distribution

Site Cost 2,854,000.00§ 145,608.97] 0.00] 145,608.97] 2.03] 0.15] 2,854,000.00) 0.00) 2,854,000.00) 39.89) 0.45)
Site Acquisition 153,000.00f 7,805.95] 0.00} 7,805.95] 0.11 0.01 153,000.00) 0.00| 153,000.00f 2.14) 0.02
Site Clearence 2,701,000.00§ 137,803.02 0.00} 137,803.02 1.93] 0.14] 2,701,000.00 0.00| 2,701,000.00) 37.75) 0.43]
[Total Constuction Cost 806,750.00] 41,159.79 64,679.65] 32,270.00] 138,109.44] 1.93] 0.14] 806,750.00) 633,874.84] 632,506.24 2,073,131.0¢ 28.97) 0.33]
Hard Cost Total 747,292.00] 38,126.28 32,339.82 70,466.11 0.98] 0.07] 747,292.00) 633,874.84] 1,381,166.84] 19.30) 0.22]
Lighting 175,000.00f 8,928.37| 0.00] 8,928.37| 0.12] 0.014 175,000.00) 0.00| 175,000.00f 2.45] 0.03|
[ Traffic Control 15,833.00] 807.79) 0.00] 807.79) 0.01 0.00| 15,833.00§ 0.00| 15,833.00] 0.22] 0.00|
Landscaping 243,339.00] 12,414.9; 24,410.57 36,825.55) 0.51 0.04] 243,339.00) 478,457.98 721,796.98] 10.09] 0.114
Drainage 77,220.00f 3,939.714 6,735.941  40,337.50] 51,013.15) 0.71 0.05f 77,220.00§ 132,027.39 209,247.39) 2.92) 0.03|
Pavement 90,900.00} 4,637.65) 7,929.25) 56,472.50] 69,039.40§ 0.96] 0.07] 90,900.00) 155,416.86f 246,316.86] 3.44) 0.04]
Interest During Constuction 472,642.74) 24,113.88 0.00} 24,113.88 0.34} 0.02} 472,642.74) 0.00} 472,642.74) 6.61] 0.07]
[Total Development Cost ( Net of Salvage) 5,046,604.74] 535,340.04) 64,679.65] 32,270.00]  350,000.00] 982,289.69) 13.73] 1.00) 5,046,604.74) 633,874.84]  632,506.24) 6,860,154.47]  6,312,985.82} 88.23) 1.00)
[Total Development Cost (% of Distributions) 54% 7%] 3%] 36%] 100%) 0.80} 0.10] 0.10} 1.09] 1.00}
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