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Introduction 
 
Castle & Cooke is a recognized leader in the development of master planned communities that 
support the needs and enhance the lifestyles of Hawaii’s residents.  Our diversified operations also 
include wind and solar energy projects which contribute to sustainability in its use of our abundant, 
natural resources to produce renewable energy for Hawaii.   
 
For our future Koa Ridge community (which includes Koa Ridge Makai and Castle & Cooke Waiawa), 
we look at sustainability in a broad context of balancing the environment, economy and social equity.  
We aspire to create a community that enhances our ability to sustain all important aspects of life and 
allows us to leave to the next generation a world and life at least as good as the one we have. 
 
Koa Ridge will be an integrated mixed-use community with a unique sense of place, where residents 
can live, work, and play in proximity to retail, services, health care, and community amenities.  The 
development will feature generous landscaping and open space.  The new community will be one that 
is safe, modern, walkable, and bicycle-friendly, where residents can live, work, and play in a vibrant 
and healthy master-planned, sustainable community encompassing principles consistent with “smart 
growth.”   
 
 
Sustainability Plan 
 
The Koa Ridge Sustainability Plan is intended to be a dynamic guide which evolves as the project 
progresses through design and development.  Sustainability goals are stated as high level purposes 
toward which Castle & Cooke aspires, and potential strategies and actions are listed in support of the 
goals. 
 
 Sustainability Goals include:  
 

1. Land Use and Urban Design - To create a compact, mixed-use community that provides all 
the services, amenities and diversity of homes that contribute towards the highest quality of 
life for residents and workers. 
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2. Transportation - To create a more sustainable community and environment by reducing 

traditional use of the automobile and encouraging the use of alternative transportation 
methods, from buses to  car pooling and car sharing, to walking and bicycling. 

 
3. Economics – To provide economic opportunities for residents and businesses and to 

contribute towards the regional economy. 
 

4. Parks and Open Space Preservation - To create a system of parks, trails and open spaces, 
seamlessly integrated into the community, that provide a range of recreational opportunities 
while promoting healthy living, cooling, and water recharge. 

 
5. Water Management - To care for our watershed by reducing and conserving water use, 

recharging groundwater and protecting stream and ocean water quality. 
 

6. Energy Management  - To reduce and conserve energy use through efficient community 
layout and building design and to incorporate alternative energy sources where feasible. 

 
7. Education - To promote the understanding, support and practice of a sustainable lifestyle at 

Koa Ridge. 
 
The following tables summarize the Sustainability Plan strategies and currently planned actions to be 
implemented at Koa Ridge.   These are expected to be supplemented and amended as the project 
progresses, incorporating comments from the project team, designers, and interested parties, with 
consideration for technological enhancements, government requirements, changes (if any) in county 
codes, success of pilot programs, market conditions, consumer acceptance, and balancing added 
costs for sustainability measures against resulting increased cost of development.  While it is 
premature at this stage to predict or promise achievement of any particular goal, strategy or action, 
Castle & Cooke knows that moving toward a sustainable master planned community is the right thing 
to do for the future of Hawaii.       
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1. LAND USE AND URBAN DESIGN 
 
GOAL:   To create a compact mixed-use community that provides all the services, amenities, 

and diversity of homes that contribute towards the highest quality of life for Koa 
Ridge residents and workers. 

 
 

Target/Focus Strategies Planned Actions
 Implement Smart Growth Land Use and Design Practices

Organize a variety of land uses vertically and 
horizontally to efficiently use land and provide for 
everyday needs within the community. 
Incorporate complementary dining, retail, and service 
establishments as amenities within the community. 
Provide space for community gatherings to 
encourage social interaction. 
Site schools, parks, recreation centers, and public 
gathering areas to define neighborhoods and to be 
readily accessible to the target population.  
Provide care centers for children and the elderly.  
Seek opportunities for multiple use of facilities such 
as community, recreational, educational, and parking 
facilities to encourage constant activity and highest 
use of facilities. 

Community Create a Mix of Land Uses 

Provide some industrial land for service uses within 
the community 
Educate community members on density and 
compact building options. 
Ensure ready access to open space in compactly 
developed places. 
Match building scale to street type in zoning and 
permit approval process. 
Ensure a sense of privacy through the design of 
homes and yards. 
Use traditional neighborhood design to create a 
"complete" community. 
Use compact design to create more secure 
neighborhoods. 
Ensure that big box stores are appropriately scaled 
and designed for the Town Center. 
Manage the transition between higher-and lower-
density neighborhoods. 

Community Take Advantage of 
Compact Building Design 

Achieve a residential net density of at least 10 units 
per acre to support neighborhood retail, transit 
service, and efficiently use infrastructure. 
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Land Use and Urban Design (cont.) 
Target/Focus Strategies Planned Actions

 Implement Smart Growth Land Use and Design Practices
Implement shared parking to reduce surface parking 
area. 

  Provide 1,000 units within a 10-minute walk of the 
Village Center to promote the Village Center as a 
walkable destination. 
Consider building different product types on 
contiguous blocks of land to ensure a diversity of 
housing styles. Residences 

Create a Range of 
Housing Opportunities and 
Choices Provide a diversity of housing to accommodate 

varied household types, family sizes and household 
incomes. 
Identify economic opportunities that stimulate 
pedestrian activity. 
Develop a pedestrian master plan. 
Design communities so that most children can walk 
to school. 
Use trees and other green infrastructure to provide 
shelter, beauty, urban heat reduction, and separation 
from automobile traffic. 
Provide off-street bicycle and pedestrian routes to 
transit stops. 
Develop walking awareness and promotion 
programs. 
Use techniques such as lighting and visible signage 
to increase pedestrian safety. 
Use visual cues and design elements to indicate 
pedestrian rights of way and minimize conflicts. 
Situate parking to enhance the pedestrian 
environment and facilitate access between 
destinations. 
Make places walkable for aging population in 
response to new demographic and special needs. 
Connect walkways, parking lots, greenways, and 
developments. 
Comply with the Americans with Disabilities Act by 
providing persons with disabilities easy access to 
sidewalks, streets, parks, and other public and 
private services. 

Community Create Walkable 
Communities 

Adopt design standards for streets that ensure safety 
and mobility for pedestrian and nonmotorized modes 
of transport. 
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Land Use and Urban Design (cont.) 
Target/Focus Strategies Planned Actions

 Implement Smart Growth Land Use and Design Practices
Require building design that makes commercial 
areas more walkable. 
Concentrate critical services near homes, jobs, and 
transit.   
Require traffic-calming techniques where traffic 
speed through residential and urban neighborhoods  
can potentially be excessive. 
Enact clear design guidelines so that streets, 
buildings, and public spaces work together to create 
a sense of place. 
Create community greens. 
Develop a comprehensive wayfinding system in town 
centers. 
Make retail centers distinctive and attractive 
destinations. 
Create opportunities for community interaction. 
Define communities and neighborhoods with visual 
cues. 
Create active and secure open spaces. 
Identify the list of allowable landscape material. 
Develop CC&Rs for residential buildings. 
Develop CC&Rs for Recreation Centers. 
Restrict high front fences and walls in front yards. 
Develop Koa Ridge signage standards. 
Honor the history of the "place" through the design 
guidelines. 
Create neighborhood cores and boundaries. 
Create a hierarchy of entry features to define primary 
and secondary entries. 
Determine a way to differentiate neighborhoods from 
each other to reinforce a sense of community. 
Prohibit gated communities 
Bike paths (especially around schools) that cross as 
few public streets as possible. 
Well planned lighting of public spaces to eliminate 
dark areas. 
Plan for "eyes on the street" especially in mixed-use 
areas to enhance a sense of security. 

Community 

Foster Distinctive, 
Attractive Communities 
with a Strong Sense of 
Place 

Identify the iconic building in the Village Center. 
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Land Use and Urban Design (cont.) 

Develop special CC&Rs for the Village Center to 
ensure that it is distinctive and attractive. 
Light poles, street furniture, landscaping should 
reinforce the Village Center Sense of Place. 
Establish a hierarchy of streets incorporating 
"complete streets" principles to provide convenient 
access and mobility for all users. 

  

Provide space for a police substation. 
 

 
 
 
2. TRANSPORTATION 
 
GOAL: To create a more sustainable community and environment by reducing traditional use 

of the automobile and by encouraging the use of alternative transportation methods, 
from buses, to carpooling and car sharing, to walking and bicycling. 

 
Target/Focus Strategies Planned Actions

Provide a bus stop within 1/4 mile of 90% of all 
homes to provide convenient access to bus service 
and encourage ridership. 
Provide higher density mixed-use developments, 
live-work units, and senior housing which help to 
reduce external commutes.  
Provide one (1) permanent job for every two (2) 
homes to provide opportunities for residents to work 
in the community. 
Promote car-pooling by establishing a ride sharing 
program to be later administered by the community 
association or other group.. 
Work with DTS to ensure that the bus runs in two 
directions through Koa Ridge for more complete 
service to encourage bus ridership. 

Auto Use 
Reduction 

Seek a 30% reduction in 
external automobile trips 

Connect transportation modes to one another to 
encourage walking, biking, and transit ridership. 
Plan the desired bus route with accommodations for 
safe, convenient bus stops. 
Incorporate a bus transit center in the Village Center 
to provide convenient access to the services and 
amenities in the area and encourage bus ridership. Buses 

Create an integrated 
transportation strategy that 
results in a minimum of 
10% trips by bus Provide convient access to the planned rail transit 

system by working with DTS to plan the bus feeder 
to the Pearl Highlands rail station. 
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Transportation (cont.) 
Target/Focus Strategies Planned Actions

Strategic provision and placement of amenities 
within a 1/4 mile radius to encourage walking.   
Provide transit information (bus and rail) to residents 
and employees. 

Continuous sidewalks or equivalent provisions for 
walking, are provided along both sides of 90% of the 
streets in the project. 
Create minimum sidewalk widths of at least 5 feet 
wide (on at least 80% of sidewalks) to allow two 
people to walk comfortably together. 
Provide 1,000 units within a 10-minute walk of the 
Village Center to provide the density needed for 
pedestrian-oriented establishments to thrive. 

Pedestrian 

Create a walking 
environment such that 
twice as many people will 
walk compared to baseline 
community. 

Design neighborhood-scaled streets (generally two 
or four lanes) with high levels of connectivity and 
short blocks to shorten distances and encourage 
walking and bicycling. 
Develop a bicycle master plan that includes bike 
paths (completely separate from traffic) and/or bike 
lanes that run the length of the community. 
Work with public agencies to establish off-site bicycle 
paths. 
Plan safe bicycle routes that avoid as many vehicular 
conflicts as possible. 

Bicycles 

Develop the land plan such 
that public amenities are 
so nearby and accessible 
that twice as many 
residents will use bicycles 
to get around Provide bicycle racks and storage spaces in the 

Village Center and transit center to make bicycling 
convenient. 

F:\SUSTAINABILITY\KOA RIDGE\Sustainability Plan 12-10-09.doc 7 



Koa Ridge Sustainability Plan 
 

3. ECONOMICS 
 
GOAL:  To provide economic opportunities for residents and businesses and to contribute 

towards the regional economy. 
 

Target/Focus Strategies Planned Actions
Provide a minimum of 30% affordable housing in 
consonance with City policies. 
Build a continuum of housing to enable families to 
build home equity and “move-up” as their housing 
needs change. 
Provide live-work opportunities. 
Provide a variety of jobs in the community, from 
entry-level to professional, and in a range of 
industries. 
Consider the specific needs for varying types of 
businesses when drafting land use plans, urban 
design plans, and CC&R’s. 

Community 
To provide economic 
opportunities within the 
community. 

Provide up to 5,000 homes, including affordable 
homes, to accommodate future population growth. 
Maintain a level of activity that will create 750 direct 
jobs and over 1,800 jobs including direct, indirect 
and induced jobs annually during development.  
Seek opportunities to bring federal funding into 
Hawaii and provide a local match if required. 

Community Contribute towards the 
regional economy. 

Have a �ositive fiscal impact by generating more tax 
revenue than government expenditures required to 
support the community. 
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4.  PARKS AND OPEN SPACE PRESERVATION 
 
GOAL:  To create a system of parks, trails and open spaces, seamlessly integrated into the 
community, that provide a range of recreational opportunities while promoting healthy living, 
cooling, and water recharge. 
 

Target/Focus Strategies Planned Actions
Provide at least double the 
park space required under 
the City's park dedication 
rules. 

Provide neighborhood and community parks within 
1/4 mile of 90% of residences so residents can 
conveniently walk to recreation areas. 
Provide a strong connection to Patsy Mink Central 
Oahu Regional Park so that it feels like an extension 
of Koa Ridge. 
Provide a Bark Park . 
Provide passive parks to promote and provide 
access to open space. 
Incorporate mini parks and tot lots into the trail and 
pathway system to encourage walking. 
Work with the community association and other 
community groups to establish recreational and 
youth sports programs to encourage an active and 
healthy lifestyle for our children. 

Provide a hierarchy of 
parks to provide a variety 
of park types 

Provide active parks to provide recreational 
opportunities and to promote a healthy lifestyle. 
Provide a ratio of 300 square feet of park per 
dwelling unit to ensure that there is sufficient park 
area for residents. 

Parks 

Provide a park or 
recreational facility no 
more than a 5-minute walk 
to all homes. 

Provide "pocket parks" that are distributed 
throughout the community in addition to the other 
tiers of parks in the hierarchy to provide a variety of 
recreational opportunities. 
Provide parks along the perimeter of Kipapa Gulch 
so all residents can enjoy views in this area. 

Provide access to open 
space resources. 

Work with the State to provide access into Kipapa 
Gulch along the former Kamehameha Highway 
alignment to provide a link to Mililani Town and 
provide access to the open space system in Kipapa 
Gulch. 

Open Space 

Encourage use of trail 
network 

Route trails leading or adjacent to variety of 
destinations points to promote walking (ie. Village 
center, active park, school, exercise nodes, 
playground equipment, bark park, passive park with 
benches). 
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Parks and Open Space Preservation (cont.) 

Target/Focus Strategies Planned Actions
Designate a community gardens area in the 
Community Park or elsewhere to encourage and 
facilitate agricultural awareness and self-sufficiency 
among residents. 
Provide and designate an area conducive for a 
farmer's market 

Agriculture Provide and promote 
agricultural opportunities 

Educate residents on backyard gardening, 
catchment systems and rainwater harvesting 
Develop the trail systems such that wayfinding is 
intuitive. 
Strongly define trails leading to the Village Center to 
promote the Village Center as a gathering area. 
Develop prototypical park plans that illustrate design 
guidelines to ensure that parks are suitably sized for 
their intended use (i.e. minimum size, minimum 
dimensions). 

Trails 

Provide a network of 
pedestrian and bicycle 
paths linking homes and 
uses throughout the 
community. 

Provide access to a trail system in Kipapa Gulch. 
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5. WATER MANAGEMENT 
 
GOAL:  To care for our watershed by reducing and conserving water use, recharging 

groundwater and protecting stream and ocean water quality. 
 

Target/Focus Strategies Planned Actions

Enhance percolation in the drainageways with bio-
swales to allow groundwater recharge. 

Roads, 
Drainageways 

Reduce water run-off with 
green infrastructure 
designs 

Intercept and harvest rainwater before it gets to the 
dedicated drainageway to provide irrigation for 
plants, improve water quality and reduce stormwater 
runoff. 
Use plants and trees suited for the climate to reduce 
irrigation requirements. 
Use drought tolerant landscaping where feasible. Parks Reduce potable water use 

by at least 20% 
Use the open space as percolation areas to allow 
groundwater recharge. 
Use non-potable water for irrigation if source is 
available to preserve potable water. 
Use the open space as percolation areas to allow 
groundwater recharge. 

Landscaped 
Areas 

Reduce potable water use 
by at least 20% 

Use plants that can thrive in the Koa Ridge 
microclimate to reduce irrigation requirements. 
Use non-potable water for irrigation if source is 
available to preserve potable water. Open Space 

Water quality of Kipapa 
Stream will remain the 
same or better as a result 
of this project. 

Use of bioswales to filter the storm water and 
improve water quality. 
Design and construct commercial buildings to be 
LEED-certified or equivalent.  Multiple tenant 
buildings will be LEED Core and Shell certified or 
equivalent with an incentive-education program to 
encourage tenants to obtain a LEED interiors 
certification. 
Use waterless urinals to conserve water and reduce 
operating costs. 
Use dual-flush water closets to conserve water and 
reduce operating costs. 

Commercial 
buildings 

Reduce potable water use 
by at least 20% 

Use non-potable water for irrigation if source is 
available to preserve potable water. 
Use ultra low flow water closets (from 1.6 gpf to 1.28 
gpf) or make dual flush toilets available. 
Make ultra low-flow showerheads (from 2.5 gpm to 
1.9 gpm) available. 

Residential 
Buildings 

Reduce potable water use    
- by 20% over newer 
homes 
 - by 40% over older 
homes     (see attached 
tables) Develop rainwater harvesting strategies to provide 

landscape irrigation and reduce potable water use. 
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6. ENERGY MANAGEMENT 
 
GOAL: To reduce and conserve energy use through efficient community layout and building 
design and incorporate alternative energy sources where feasible. 
 

Target/Focus Strategies Planned Actions

Increase the R-value of insulation to keep interiors 
cooler and reduce air conditioning needs. 
Incorporate natural ventilation techniques to reduce 
the need for air conditioning. 

Village Center Reduce non-renewable 
energy usage 

Landscaping to provide shading and cool buildings. 
Install Smart meters and dashboards in the houses 
as an option so residents can monitor their energy 
usage. 
Offer PV as an option and inform residents about the 
potential long-term savings. 
Increase insulation R-value to keep homes cooler 
and reduce the need for air conditioning. 
Design homes to accommodate electric cars. 
All windows to be double paned with low-e glass  to 
provide better insulation and reduce air conditioning 
requirements 
Prepare a sustainability educational primer for the 
buyer by the Design Center rep prior to the selection 
of options so buyers are aware of the long-term 
savings of energy and water efficient options. 
Install solar water heaters in all single-family homes 
to reduce electricity use. 
All residences to be provided with Energy Star 
applicances if available to reduce electricity use. 
Maximize natural ventilation through design and 
orientation whenever possible. 

Residential 
buildings 

Design to achieve 
reductions in energy use:      
- at least 25% over typical 
newer dwellings                    
- at least 35% over older 
dwellings                               
(see attached tables) 

Accommodate the placement or location for 
clotheslines. 
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Energy Management (cont.) 

Target/Focus Strategies Planned Actions
Design and construct commercial buildings to be 
LEED-certified or equivalent.  Multiple tenant 
buildings will be LEED Core and Shell certified or 
equivalent with an incentive-education program to 
encourage tenants to obtain a LEED Interiors 
certification. 
Increase insulation R-Value of the building envelope  
Operable windows for offices so natural ventilation 
can be used instead of air conditioning. 

Commercial 
buildings 

Reduce non-renewable 
energy usage 

All windows to be double paned with low-e glass  to 
provide better insulation and reduce air conditioning 
loads. 
All community buildings will be equipped with ceiling 
fans, whether air conditioned or not to reduce air 
conditioning needs and lower operating costs for the 
community association. 

Community 
buildings 

Reduce non-renewable 
energy usage 

Increase insulation R-Value of the building envelope 
to reduce air conditioning loads. 
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7. EDUCATION 
 
GOAL: To promote the understanding, support and practice of a sustainable lifestyle at Koa 
Ridge. 
 

Target/Focus Strategies Planned Actions
Establish an online portal or website to distribute 
information and tips on living a sustainable lifestyle, 
including energy and water use, gardening and 
landscaping, consumption and recycling. 
Publish a Koa Ridge Brochure on sustainability 
features of the community -- green infrastructure, 
green building, transportation, energy and water use 
features. 
Interpretive signage along walking paths to teach 
about the history of the area as well as sustainability 
features of Koa Ridge. 
Produce a documentary on Koa Ridge's 
sustainability features for showing on public access 
TV and YouTube. 

Community 
Provide a variety of 
educational opportunities 
to the general public  

Install a demonstration PV, mini wind turbine, or 
hydrogen fuel cell in a public place so people will be 
able to see how sun and wind can be transformed 
into energy. 
Disseminate info on home green features so 
residents see the value and cost savings of 
sustainability. 
Disseminate sustainability tips. 
Promote recycling including the provision of space 
for a recycling center. 
Provide a "Green Living" class with homebuyer 
orientation. 
Educate buyers of the benefits and cost savings of 
"Green" options. 
Build-in "windows" (open sections) in the model 
homes that reveal sustainable features and long-
term savings in the homes that would otherwise not 
be seen. 

Residents 
Provide educational 
opportunities for the 
residents 

Educate residents in backyard gardening. 
Prepare handout of green features. 
Arrange to have an article written in a trade 
magazine about Koa Ridge. 

Businesses & 
Organizations 

Publicize building green 
features through different 
media Educate commercial tenants/developers about the 

long-term savings of green building. 
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1.
2.
3.
4.
5.

The goal of creating an energy model is to determine a reasonable energy use reduction target for a typical Koa Ridge home.

First "back-check" is a comparison to average energy consumption of 686 kWh/month (Source: HECO)
Second "back-check" is anecdotal comparison to similar families' electric bills.

Created a list of typical items in a home that consume electricity.

Used average appliance and lighting energy consumption values provided by HECO.
Made assumptions on the frequency of usage based on a family of four for a SFD and a family of three for a MFD.



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Split A/C (1 ton) 2 Varies 149.99 224.98 21%
Clothes washer 1 8 loads/wk. 10.67 10.67 1%
Clothes dryer 1 8 loads/wk. 106.67 106.67 10%
Dishwasher 1 1 load/day 25.00 25.00 2%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer

 Non-Energy Star manuf. After 2001 1 all day 41.50 41.50 4%
Second refrigerator manuf. Btwn. 1980-2001 1 all day 70.00 70.00 7%

Electric Water Heater 1 on demand 260.00 260.00 24%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 1 4 hrs./day 12.00 12.00 1%
Oscillating fan 1 4 hrs./day 12.00 12.00 1%

Hair Blow dryer 1 20 mins./day 18.00 18.00 2%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 1%
Radio 2 2 hrs./day 2.00 4.00 0%
Rice cooker 1 20 mins./day 5.00 5.00 0%
Television

42" plasma 1 7 hrs./day 57.12 57.12 5%
34" tube type TV 1 3.5 hrs./day 26.25 26.25 2%

Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 8 3 hrs./day 1.17 9.36 1%
26 watt CFL 8 3 hrs./day 2.34 18.72 2%
60 watt incand. 8 3 hrs./day 5.40 43.20 4%
100 watt incand. 8 3 hrs./day 9.00 72.00 7%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 1074.98

At $0.30 per kWh, monthly bill will be $322.49
At $0.22 per kWh, monthly bill will be $236.50

Typical older single family home with four occupants

A/C use based on 4.5 hrs./day (8 hrs./day in summer; 2 hrs./day in winter and 4 hrs/day in spring and fall); also adjusted downward 25% to take into account that both units 
will not be on at the same time.



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Split A/C (1 ton) 2 Varies 149.99 224.98 27%
Clothes washer 1 8 loads/wk. 10.67 10.67 1%
Clothes dryer 1 8 loads/wk. 106.67 106.67 13%
Dishwasher 1 1 load/day 25.00 25.00 3%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer

 Non-Energy Star manuf. After 2001 1 all day 41.50 41.50 5%
Second refrigerator manuf. Btwn. 1980-2001 1 all day 70.00 70.00 8%

Solar water heating 1 on demand 26.00 26.00 3%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 1 4 hrs./day 12.00 12.00 1%
Oscillating fan 1 4 hrs./day 12.00 12.00 1%

Hair Blow dryer 1 20 mins./day 18.00 18.00 2%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 2%
Radio 2 2 hrs./day 2.00 4.00 0%
Rice cooker 1 20 mins./day 5.00 5.00 1%
Television

42" plasma 1 7 hrs./day 57.12 57.12 7%
34" tube type TV 1 3.5 hrs./day 26.25 26.25 3%

Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 8 3 hrs./day 1.17 9.36 1%
26 watt CFL 8 3 hrs./day 2.34 18.72 2%
60 watt incand. 8 3 hrs./day 5.40 43.20 5%
100 watt incand. 8 3 hrs./day 9.00 72.00 9%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 840.98

At $0.30 per kWh, monthly bill will be $252.29
At $0.22 per kWh, monthly bill will be $185.02

Typical older single family home with four occupants

A/C use based on 4.5 hrs./day (8 hrs./day in summer; 2 hrs./day in winter and 4 hrs/day in spring and fall); also adjusted downward 25% to take into account that both units 
will not be on at the same time.



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Central A/C (4 ton) 1 Varies 498.47 498.47 52%
Clothes washer 1 8 loads/wk. 8.00 8.00 1%
Clothes dryer 1 8 loads/wk. 106.67 106.67 11%
Dishwasher 1 1 load/day 25.00 25.00 3%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer (Energy Star manuf. After 2001) 1 all day 36.50 36.50 4%
Solar Water Heater 1 on demand 26.00 26.00 3%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 1 4 hrs./day 12.00 12.00 1%
Oscillating fan 1 4 hrs./day 12.00 12.00 1%

Hair Blow dryer 1 20 mins./day 18.00 18.00 2%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 2%
Radio 2 2 hrs./day 2.00 4.00 0%
Rice cooker 1 20 mins./day 5.00 5.00 1%
Television

42" plasma 1 7 hrs./day 57.12 57.12 6%
34" tube type TV 1 3.5 hrs./day 26.25 26.25 3%

Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 16 3 hrs./day 1.17 18.72 2%
26 watt CFL 16 3 hrs./day 2.34 37.44 4%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 949.68

At $0.30 per kWh, monthly bill will be $284.90
At $0.22 per kWh, monthly bill will be $208.93

Typical new single family home with four occupants

A/C use is based on 4.5 hrs./day (8 hrs./day in summer; 2 hrs./day in winter; and 4 hrs./day in spring and fall).  No adjustment similar to other SFD models 
because assumption is that entire central system will either be on or off.



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Split A/C (10,000 Btu) 2 Varies 125.01 187.52 27%
Clothes washer 1 8 loads/wk. 8.00 8.00 1%
Clothes dryer 1 6 loads/wk. 80.00 80.00 12%
Dishwasher 1 1 load/day 25.00 25.00 4%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer

Energy Star manuf. After 2001 1 all day 36.50 36.50 5%
Solar Water Heater 1 on demand 26.00 26.00 4%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 4 8 hrs./day 12.00 48.00 7%
Oscillating fan 4 8 hrs./day 12.00 48.00 7%

Hair Blow dryer 1 20 mins./day 18.00 18.00 3%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 2%
Radio 2 2 hrs./day 2.00 4.00 1%
Rice cooker 1 20 mins./day 5.00 5.00 1%
Television

42" plasma 1 7 hrs./day 57.12 57.12 8%
34" tube type TV 1 3.5 hrs./day 26.25 26.25 4%

Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 16 3 hrs./day 1.17 18.72 3%
26 watt CFL 16 3 hrs./day 2.34 37.44 5%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 684.06

At $0.30 $205.22
At $0.22 per kWh, monthly bill will be $150.49

Typical Koa Ridge single family home with four occupants

per kWh, monthly bill will be

A/C use is based on 4.5 hrs./day (8 hrs./day in summer;  2 hrs./day in winter; and 4 hrs./day in spring and fall); also adjusted downward 25% to take into 
account tht both units will notalways be running at the same time.



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Split A/C (1 ton) 1 Varies 149.99 149.99 18%
Clothes washer 1 6 loads/wk. 8.00 8.00 1%
Clothes dryer 1 6 loads/wk. 80.00 80.00 10%
Dishwasher 1 1 load/day 25.00 25.00 3%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer (Non-Energy Star manuf. After 2001) 1 all day 42.00 42.00 5%
Electric Water Heater 1 on demand 260.00 260.00 31%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 1 4 hrs./day 12.00 12.00 1%
Oscillating fan 1 4 hrs./day 12.00 12.00 1%

Hair Blow dryer 1 20 mins./day 18.00 18.00 2%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 2%
Radio 2 2 hrs./day 2.00 4.00 0%
Rice cooker 1 20 mins./day 5.00 5.00 1%
Television

42" plasma 1 7 hrs./day 57.12 57.12 7%
Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 6 3 hrs./day 1.17 7.02 1%
26 watt CFL 6 3 hrs./day 2.34 14.04 2%
60 watt incand. 6 3 hrs./day 5.40 32.40 4%
100 watt incand. 6 3 hrs./day 9.00 54.00 6%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 839.08

At $0.30 per kWh, monthly bill will be $251.72
At $0.22 per kWh, monthly bill will be $184.60

Typical older townhome with three occupants

A/C use is based on 4.5 hrs./day (8 hrs./day i nsummer; 2 hrs./day in winter; and 4 hrs./day in spring and fall)



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Central A/C (3 ton unit) 1 Varies 373.86 373.86 49%
Clothes washer 1 6 loads/wk. 8.00 8.00 1%
Clothes dryer 1 6 loads/wk. 80.00 80.00 11%
Dishwasher 1 1 load/day 25.00 25.00 3%
Oven 1 2 hrs./wk. 9.60 9.60 1%
Range 1 15 min./day 9.60 9.60 1%
Refrigerator/freezer (Energy Star manuf. After 2001) 1 all day 36.50 36.50 5%
Solar Water Heater 1 on demand 26.00 26.00 3%
Clock 4 all day 1.44 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.78 0.78 0%
Standby Mode 1 22 hrs./day 1.52 1.52 0%

Fan
Ceiling Fan 1 4 hrs./day 12.00 12.00 2%
Oscillating fan 1 4 hrs./day 12.00 12.00 2%

Hair Blow dryer 1 20 mins./day 18.00 18.00 2%
Iron 1 30 mins./week 1.00 1.00 0%
Microwave Oven 1 20 mins./day 15.00 15.00 2%
Radio 2 2 hrs./day 2.00 4.00 1%
Rice cooker 1 20 mins./day 5.00 5.00 1%
Television

42" plasma 1 7 hrs./day 57.12 57.12 8%
Toaster 1 4 mins./day 3.00 3.00 0%
Vacuum Cleaner 1 1.25 hrs./week 3.25 3.25 0%
Light bulbs

13 watt CFL 12 3 hrs./day 1.17 14.04 2%
26 watt CFL 12 3 hrs./day 2.34 28.08 4%

Computer & monitor 1 4 hrs./day 9.00 9.00 1%
Total 758.115

At $0.30 per kWh, monthly bill will be $227.43
At $0.22 per kWh, monthly bill will be $166.79

Typical new townhome with three occupants

A/C use is based on 4.5 hrs./day (8 hrs./day in summer; 2 hrs./day in winter; and 4 hrs./day in spring and fall)



Item Qty. Use kWh/mo. Total kWh/mo. % of use
Split A/C (10,000 Btu) 1 Varies 125.0 125.01 23%
Clothes washer 1 6 loads/wk. 8.0 8.00 1%
Clothes dryer 1 6 loads/wk. 80.0 80.00 15%
Dishwasher 1 1 load/day 25.0 25.00 5%
Oven 1 2 hrs./wk. 9.6 9.60 2%
Range 1 15 min./day 9.6 9.60 2%
Refrigerator/freezer (Energy Star manuf. After 2001) 1 all day 36.5 36.50 7%
Solar Water Heater 1 on demand 26.0 26.00 5%
Clock 4 all day 1.4 5.76 1%
DVD Player

On Mode 1 2 hrs./day 0.8 0.78 0%
Standby Mode 1 22 hrs./day 1.5 1.52 0%

Fan
Ceiling Fan 4 4 hrs./day 12.0 48.00 9%
Oscillating fan 1 4 hrs./day 12.0 12.00 2%

Hair Blow dryer 1 20 mins./day 18.0 18.00 3%
Iron 1 30 mins./week 1.0 1.00 0%
Microwave Oven 1 20 mins./day 15.0 15.00 3%
Radio 2 2 hrs./day 2.0 4.00 1%
Rice cooker 1 20 mins./day 5.0 5.00 1%
Television

42" plasma 1 7 hrs./day 57.1 57.12 10%
Toaster 1 4 mins./day 3.0 3.00 1%
Vacuum Cleaner 1 1.25 hrs./week 3.3 3.25 1%
Light bulbs

13 watt CFL 12 3 hrs./day 1.2 14.04 3%
26 watt CFL 12 3 hrs./day 2.3 28.08 5%

Computer & monitor 1 4 hrs./day 9.0 9.00 2%
Total 545.265

At $0.30 per kWh, monthly bill will be $163.58
At $0.22 per kWh, monthly bill will be $119.96

Koa Ridge new townhome with three occupants

A/C use is based on 4.5 hrs./day (8 hrs./day in summer; 2 hrs./day in winter; and 4 hrs./day in spring and fall)



Dwelling type kWh/month
$/month @ 
$0.30/kWh

$/month @ 
$0.22/kWh

% 
reduction 

at Koa 
Ridge

Older Single Family Home with four occupants w/o solar HW (7 1074.98 $322.49 $236.50 36.37%
Older Single Family Home with four occupants with solar HW ( 840.98 $252.29 $185.02 18.66%
New Single Family Home with four occupants 949.68 $284.90 $208.93 27.97%
Koa Ridge Single Family Home with four occupants 684.06 $205.22 $150.49

Older Townhome with three occupants w/o solar HW 839.08 $251.72 $184.60 35.02%
New Townhome with three occupants 758.12 $227.43 $166.79 28.08%
Koa Ridge Townhome with three occupants 545.27 $163.58 $119.96

Summary



Dwelling type kWh/month
$/month @ 
$0.30/kWh

$/month @ 
$0.22/kWh

% 
reduction 

at Koa 
Ridge

Older Single Family Home with four occupants w/o solar HW (7 1074.98 $322.49 $236.50 36.37%
Older Single Family Home with four occupants with solar HW ( 840.98 $252.29 $185.02 18.66%
New Single Family Home with four occupants 949.68 $284.90 $208.93 27.97%
Koa Ridge Single Family Home with four occupants 684.06 $205.22 $150.49

Older Townhome with three occupants w/o solar HW 839.08 $251.72 $184.60 35.02%
New Townhome with three occupants 758.12 $227.43 $166.79 28.08%
Koa Ridge Townhome with three occupants 545.27 $163.58 $119.96

Summary



1.

2.
3.

The goal of creating a water model is to determine a reasonable water use reduction target for a typical Koa Ridge home.

Water model methodology
Started with the results of a 1999 AWWA study of 1,188 homes in 12 study areas in the western US.  This gave us the average 
number of gallons per capita for various uses.
Created a model for a family of four for an SFD and a family of three for an MFD.  Made some assumptions on the consumption per 
fixture or use. The assumptions are footnoted as comments.
The "back-check" for the model was an average of 500 gallons per dwelling unit that BWS uses for planning purposes.



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day % of use
Shower 4 4 3.25 13 52 8%
Bathroom Sink 10 1.5 3.25 4.875 48.75 7%
Toilets 23 n/a 3.3 3.3 75.9 11%
Kitchen Sink 3 10 3.25 32.5 97.5 15%
Dishwasher 0.75 n/a n/a 6 4.5 1%
Washing Machine 1.5 n/a n/a 41 61.5 9%
Indoor total 340.15 52%

Irrigation
Pop Up Sprinklers, Quarter Circle 8 5 1 5 40 6%
Pop UP Sprinklers, Half Circle 8 5 2 10 80 12%
Pop Up Sprinklers, Full Circle 8 5 4 20 160 24%

Miscellaneous outdoor use 40 6%
Outdoor total 320 48%

Total 660.15 100%

Typical older single family home with four occupants



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day % of use
Shower 4 4 2.5 10 40 7%
Bathroom Sink 10 1.5 2.5 3.75 37.5 7%
Toilets 23 n/a n/a 1.6 36.8 7%
Kitchen Sink 3 10 2.5 25 75 14%
Dishwasher 0.75 n/a n/a 8.6 6.45 1%
Washing Machine 1.5 n/a n/a 37 55.5 10%
Indoor Total 251.25 47%

Irrigation
Pop Up 3" Sprinklers, 15' Quarter Circle 8 5 0.85 4.25 34 6%
Pop Up 3" Sprinklers, 15' Half Circle 8 5 1.65 8.25 66 12%
Pop Up 3" Sprinkers, 15' Full Circle 8 5 3.6 18 144 27%

Miscellaneous outdoor 40 7%
Outdoor Total 284 53%

Total 535.25 100%

Typical new single family home with four occupants



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day % of use
Shower 4 4 2.5 10 40 11%
Bathroom faucet 10 1.5 1.5 2.25 22.5 6%
Toilets 23 n/a n/a 1.28 29.44 8%
Kitchen faucet 3 10 2.2 22 66 17%
Dishwasher 0.75 n/a n/a 5.8 4.35 1%
Washing Machine 1.5 n/a n/a 21 31.5 8%
Indoor Total 193.79 51%

Irrigation
Pop Up 3" Sprinklers, 15' Quarter Circle 6 4 0.85 3.4 20.4 5%
Pop Up 3" Sprinklers, 15' Half Circle 6 4 1.65 6.6 39.6 10%
Pop Up 3" Sprinkers, 15' Full Circle 6 4 3.6 14.4 86.4 23%

Miscellaneous Outdoor Use 40 11%
Outdoor Total 186.4 49%

Total 380.19 100%

Typical Koa Ridge family home with four occupants



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day % of Use
Shower 3 4 3.25 13 39 15%
Bathroom Sink 8 1.5 3.25 4.875 39 15%
Toilets 11 n/a 3.3 5 55 21%
Kitchen Sink 2 10 3.25 32.5 65 24%
Dishwasher 0.6 n/a n/a 6 3.6 1%
Washing Machine 1.1 n/a n/a 41 45.1 17%
Indoor Total 246.7 93%

Miscellaneous Outdoor Use 20 7%

Total 266.7 100%

Typical older multi family home with three occupants



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day %  of Use
Shower 3 4 2.5 10 30 16%
Bathroom Sink 8 1.5 2.5 3.75 30 16%
Toilets 11 n/a n/a 1.6 17.6 9%
Kitchen Sink 2 10 2.5 25 50 26%
Dishwasher 0.6 n/a n/a 8.6 5.16 3%
Washing Machine 1.1 n/a n/a 37 40.7 21%
Indoor Total 173.46 90%

Miscellaneous Outdoor Use 20 10%

Total 193.46 100%

Typical new multi family home with three occupants



Item Use/day Duration/min GPM Gallons Per Use Gallons Per Day % of Use
Shower 3 4 2.5 10 30 20%
Bathroom faucet 8 1.5 1.5 2.25 18 12%
Toilets 11 n/a n/a 1.28 14.08 9%
Kitchen faucet 2 10 2.2 22 44 29%
Dishwasher 0.6 n/a n/a 5.8 3.48 2%
Washing Machine 1.1 n/a n/a 21 23.1 15%
Indoor Total 132.66 87%

Miscellaneous Outdoor Use 20 13%

Total 152.66 100%

Typical Koa Ridge multi family home with three occupants



Dwelling type Gallons Per Day

% 
reduction 
over older 

DU

% 
reduction 

over newer 
DU

Older Single Family Home with four occupants 660.15
New Single Family Home with four occupants 535.25
Koa Ridge Single Family Home with four occupants 380.19 42.41% 28.97%

Older Townhome with three occupants 266.7
New Townhome with three occupants 193.46
Koa Ridge Townhome with three occupants 152.66 42.76% 21.09%

Summary









KAM
 H

W
Y

¯ 0 1,500 3,000750
Feet

TMKs 6-4-003: por. 003; 6-4-004: por. 001
Approximately 335 acres

ALOUN FARM LEASE

Aloun Farm Lot

Access Road






























































































	Exhibit 14
	Exhibit 15

	Exhibit 16
	Exhibit 17
	Exhibit 18
	Exhibit 19
	Exhibit 20

	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text6: 
	Text1: 


