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Introduction to Sustainable Design

Defining Sustainable Design

One of the most widely used definitions of
sustainable development is “Development
that meets the needs of the present
without compromising the ability of future
generations to meet their own needs.”

This definition could apply to meeting any
human need, such as for clothing, shelter,
and food. This definition, however, is very
broad based. A more concise definition of
sustainability in a design context, from
Governor Gray Davis’ Executive Order on
sustainable design, is:

“...to site, design, deconstruct, construct,
renovate, operate, and maintain state
buildings that are models of energy, water,
and materials efficiency; while providing
healthy, productive and comfortable indoor
environments and long-term benefits...”

Key Attributes of Sustainable Design
A state plan for integrating sustainable
design, called “A Blueprint for State
Facilities”, notes key attributes of
sustainable design as:

Siting considerations that
m evaluate proximity to public
transportation and affordable housing;
promote economic renewal;
and analyze building design and
placement options to optimize
resource efficiency;
Energy, water, and materials efficiency;
Improved indoor environmental quality and
comfort; and;
The use of environmentally preferable
products and processes, such as
m waste diversion techniques
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m recycled-content materials

Characteristics of Sustainable Design

Embracing sustainable design enhances

building design. Characteristics include:

m High performance

Good quality

Durability

Added value

Acceptable cost based on life cycle

assessment

m Pleasing aestheticsReduced operating
costsReduced environmental impacts

Impacts of Buildings

Buildings have an enormous impact on the
environment, including resource
consumption, the production of pollutants,
and numerous impacts to habitats and
species.

Energy Consumption and Air Emissions
Worldwide, daily energy consumption
requires 10,000 days to replenish
depleted fossil fuels. Worldwide energy
consumption will grow by 59 percent over
the next 20 years, according to an annual
forecast released by the U.S. Department
of Energy. Carbon dioxide emissions linked
to global climate change are expected to
nearly double by the year 2020.

Unfortunately, even though renewable
energy use is expected to increase by 53
percent between 1999 and 2020, its
current nine percent share of total energy
consumption is projected to drop to eight
percent by 2020.

In the U.S., buildings consume 30% of
energy and

60% of the electricity produced, much of
which is produced from combusting fossil
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fuels. Serious problems associated with
non-renewable electricity production
include:

m 35% of all CO, emissions

m 75% SO, emissions

m 30% of NOx emissions

These emissions contribute to global
warming, lead to the formation of smog,
and negatively impact air quality.

Energy consumption also costs building
owners significant amounts over the life of
the building. The Energy Information
Administration notes that commercial
building owners pay approximately
$15,300 per building for electricity,
natural gas, fuel oil, and district heat.

Resource Consumption
According to the Worldwatch Institute
Paper “A Building Revolution: How Ecology
and Health Concerns are Transforming
Construction”, in the U.S., construction
annually consumes
m 40% raw stone, gravel & sand
m 25% virgin wood. Since 1950, a fifth of
the world's forest cover has been
removed3 billion tons of raw
materialsUp to 40% of landfill content
= Up to 15% of materials used in
construction may be wasted
m Waste creates long-term hazards to
human health and ecosystem

Water Use and Quality

In the U.S., 340 billion gallons of fresh
water are withdrawn daily. In office
buildings, occupants use an average of 20
gallons per day. However, water efficient
strategies employed in buildings can
reduce usage by 30%, significantly
reducing water use.
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Introduction to Sustainable Design

Water use also has to be treated at
wastewater treatment plants and
stormwater runoff from fertilized turf and
impervious paved surfaces can pollute
streams and rivers. Freshwater supply
constraints also mean that building
related water consumption competes with
water needs in the ecosystem and in
agriculture.

The U.S. Census Bureau notes that in
1995, California accounted for almost
11% of all freshwater used in the U.S.

Site Development

According to the U.S. Bureau of Census
Data on Urbanized Areas, 95% of the total
sprawl in California from 1970-1990 was
related to population growth. Furthermore,
despite accepting the densest living
conditions in the country, LA sprawled 394
square miles from 1980-1990 and added
3.1 million residents.

California’s population is projected to rise
from its current 35 million residents to
just under 50 million in 2025. This would
make California as densely populated as
China is now.

Sprawl contributes to environmental
problems such as:

Disruption of habitat corridors

Soil erosion

Increased stormwater runoff
Destruction of ecosystems

Loss of agricultural land

Air pollution related to transportation

Indoor Environmental Quality
According to the EPA:
= |ndoor air is often more polluted than
outdoor air, sometimes as much as
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100x more polluted. This is a huge
concern given the fact that Americans
spend approximately 90% of their time
indoors.

= Indoor air pollution is one of the top
five environmental risks to public
health. According to the Worldwatch
Institute, in fact, Sick Building
Syndrome affects 30% of new &
renovated buildings. It is estimated
that this translates to lost productivity
totaling billions annually.

IEQ impacts occupant productivity,
performance, health, and satisfaction.

Sustainable Design Principles

It is easier to grasp all of the aspects of
building design, construction, and
operation that might impact the natural
environment or building occupants by
addressing five key principles of
sustainable design: Sustainable Sites,
Safeguarding Water, Energy and
Atmosphere, Indoor Environmental
Quality, and Materials and Resources.
Following is an overview of these
principles as well as a few examples of
opportunities to integrate related
sustainable solutions. More detailed
information on all of these principles will
be presented during the training.

Sustainable Sites
Overall goal: Minimize the negative impact
of site selection and site design.
For example:
m Select building sites with access to
public transportation
m Reuse a building instead of building
new
Minimize building footprint
Encourage urban development
Plant drought-resistant vegetation
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Notes:

Safeguarding Water
Overall goal: conserve water and protect
water quality.
For example:
m Use low-flow fixtures
m Integrate vegetated filter strips and
grass swales
Collect and use rainwater
Plant indigenous vegetation
Use pervious surfaces
Use of reclaimed or recycled water for
irrigation

Energy & Atmosphere
Overall goal: Design for energy efficiency
and consider renewable sources.

For example:

m Generate electricity on-site (fuel cells;
photovoltaics, for example)
Eliminate CFCs and HCFCs
Utilize occupancy sensors
Consider alternative power contracts
Recover waste heat

Materials & Resources
Overall goal: Minimize the life-cycle impact
of materials.
For example:
m Practice Construction Waste
Management
= Specify:
e Rapidly renewable materials
o Certified wood
e Recycled content
o Low emitting materials
e Durable materials

Indoor Environmental Quality
Overall goal: Enhance the health and
comfort of building occupants.
For example:
= Include a construction Indoor Air
Quality plan

R 1.4
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Introduction to Sustainable Design

= Provide for occupant control of lighting,
air flow, or operable windows

m Provide access to daylight and the
outdoors
Use materials with low emissions
Design for good acoustics

Benefits of Sustainable Design

There are many benefits associated with
integrating sustainable design concepts.
Increased Community Perception.
Environmental awareness continues to
increase. Building owners who utilize
sustainable design approaches send a
“good neighbor” message to the
community.

Reduced Operating Costs. One of the
primary goals of sustainable design is to
reduce operating costs. For the most part,
this is due to reduced energy
consumption.

Reduced Liability. A building’s healthy
indoor environment can offset the trend
towards increased insurance claims
related to indoor air quality problems.

Increased Market Demand/Building Value.
Buildings designed using sustainable
design principles are leasing faster. Since
sustainable buildings are often less
expensive to operate, some building
owners are willing to pay more for them.

Increased Productivity. Many studies show
that sustainably designed buildings will
increase occupant productivity. Rocky
Mountain Institute’s publication, Greening
the Building and the Bottom Line
documents eight case studies that show
that productivity gains from green design
can be as high as 16 percent.
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Efficient Operations & Maintenance.
Longer lasting products, less cleaning with
toxic substances, increased use of control
systems for water delivery and energy use
can lower O&M costs. This is one of the
primary goals of sustainable design.

Regional Economic Development.
Sustainable design encourages the use of
regionally or locally produced materials to
minimize the energy and air emissions
impacts related to transporting materials.

Increased Employee/Occupant
Satisfaction. Studies indicate that building
occupants are healthier and more
satisfied in sustainably designed
buildings.

Environmental benefits include the
Conservation of Natural Resources and
Reduced Waste.

National Sustainable Design Trends

California is not unique in embracing
sustainable design. There are several
national trends that are resulting in the
increased acceptance of sustainable
design principles. These include the
development of Federal and State
initiatives, sustainable building incentives,
and the_Leadership in Energy and
Environmental Design (LEED™) Green
Building Rating System.

Federal Government Requirements

The Federal Government has been an early
leader in integrating sustainable design
into projects. This was partially due to
Federal Executive Orders (E.O.s) that were
issued beginning in the late 1990s. The
first E.O.s addressed waste reduction and
energy efficiency. Later E.O.s, however,
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required that Federal Agencies address
sustainable design comprehensively,
including energy efficiency, efficient use of
water, waste reduction, sustainable site
planning, and indoor environmental
quality. Executive Order 13123, Greening
the Government through Efficient Energy
Management, issued in June of 1999,
went so far as to require the Department
of Defense, General Services and
Administration and the Department of
Energy to provide sustainable design
training to their staff.

These are just a few of the Federal
Agencies requiring sustainable design:

Notes:

General Services Administration (GSA).
The GSA requires the use of the
Leadership in Energy and Environmental
Design (LEED™) Green Building Rating
System for all new buildings funded in
2001 or later (more information on LEED™
is presented later in this chapter). All
agencies (such as the Environmental
Protection Agency and the Department of
the Interiors) that lease space from the
GSA are required to meet the GSA’s Green
Lease Acquisition requirements.

National Parks Service (NPS). The NPS
developed the “Guiding Principles of
Sustainable Design”. These guidelines
address incorporating sustainable design
into Parks’ projects.

U.S. Postal Service (USPS). The USPS built
the first “Green Post Office” in Fort Worth,
Texas and is currently integrating lessons
learned into other facilities.

State Requirements

Many states are now following the lead of
the Federal government, and making
sustainable practices/design a policy or

I-DR 1.6 California Sustainable Design Training
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Introduction to Sustainable Design

legislative requirement for their own
facilities. Some of these state
requirements are:

Indiana, Executive Order, 1999. The goal
of this order is to improve the
environmental performance of all state
operations.

North Carolina, Executive Order, 1999.
This Executive Order addresses
environmental sustainability, reduction of
solid waste, and procurement of
environmentally preferable products in
state government.

Oregon, Executive Order, 2000. Requires
that all state agencies integrate
sustainable design into all state projects.

California, Executive Order 16, August
2000. Requires that an interagency task
force be established to determine how
sustainable design could be integrated
into all state projects.

Maryland, Executive Order, 2001. This
Executive Order requires energy efficient
and environmentally responsible facilities;
sets goals for purchasing green energy;
outlines energy conservation strategies.

Incentives
There are many existing incentives for
sustainable design. For example,

Arlington County provides a density
incentive for developers who use the
LEED™ Rating System.

New York City offers green building tax
credits for sustainable design. Other cities
are looking at the New York City model as
the basis for developing similar legislation.

California Sustainable Design Training

Effective October 8, 2001, businesses in
Oregon can get a tax credit for buildings
that achieve a Silver Rating or higher
under the US Green

Building Council's LEED™ Rating System
(more information on LEED follows).

Grants

There are both local, and in some cases,
federal rebates for integrating sustainable
technologies, devices, and/or systems.
Most of these deal with energy efficiency.
The California Consumer Energy Center
has a database of state grants, rebates,
and incentives.

Incentive Programs

Savings by Design is a program to
encourage high-performance
nonresidential building design and
construction. Sponsored by four of
California's largest utilities under the
auspices of the Public Utilities
Commission, Savings By Design offers
building owners and their design teams a
wide range of services, including design
assistance, design team incentives, and
building owner incentives. This program is
funded by California utility customers and
administered by Pacific Gas and Electric
Company, San Diego Gas and Electric,
Southern California Edison Company and
the Southern California Gas Company.

California Energy Commission

Programs include peak load reduction
energy efficiency financing and renewable
energy and distributed generation
incentives. These programs lower first
costs or financing costs.
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California Requirements

Executive Order D-16-00
On August 2, 2000, Governor Gray Davis
signed Executive Order D-16-00, which
established the state’s sustainable
building goal. The Secretary of State and
Consumer Services Agency (SCSA), Aileen
Adams, was called to consult with
"appropriate private sector individuals and
public officials" including:
= Director of the Department of Finance
m Secretary of Business, Transportation,
and Housing
Secretary for Education
Secretary for Environmental Protection
Secretary of Health and Human
Services
m Secretary for Resources

One outcome was the official recognition
of an interagency sustainable design Task
Force, formed to prepare policy
recommendations and report annual
progress in meeting the goals of the
Executive Order.

Sustainable Design and LEED™

The U.S. Green Building Council (USGBC)
is a non-profit organization with 800+
members nationwide. Its membership
includes representation from all aspects
of the building industry including: product
manufacturers, environmental groups,
building owners, building and design
professionals, utilities, city governments,
the federal government, research
institutions, professional societies, and
universities.

Membership is voluntary and diverse, and
operates on consensus principles. The
purpose of the U.S. Green Building Council

BR
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Introduction to Sustainable Design

is to make sustainable design become
mainstream practice.

In the mid-1990s, the USGBC responded
to inquiries from its membership regarding
how to define green buildings or
sustainable design. The membership, after
researching existing systems that rated
the environmental performance of
buildings, concluded that none of the
existing systems fit what was needed in
the U.S.

The membership developed the
Leadership in Energy and Environmental
Design (LEED™) Green Building Rating
System. The USGBC maintains
administrative authority of LEED™,

WiLEED

LEADERSHIP IN ENERGY & EMVIRGNMENTAL DESIGN

Overview of LEED™

LEED™ is based on accepted energy and
environmental principles and strikes a
balance between known effective practices
and emerging concepts. The first version
of LEED™ was released in January of
2000. Approximately 40 buildings, called
Pilot Projects, volunteered to test the
system. 13 of those completed all
documentation necessary to receive
certification under the system.
Comments from the Pilot Projects and
industry professionals were used to
enhance LEED™. The new version, 2.0,
was released in March 2000.

The existing system is intended to be

used to rate commercial and high-rise
residential buildings, including new

California Sustainable Design Training
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construction, major renovation, and built
projects. The system is self-assessing.

LEED "Format

The rating system is point based. Each
credit describes a performance-based
goal. For each credit, there are a certain
number of points available. For example,
there is one credit called “Optimizing
Energy Efficiency”. Depending on how
efficient the building is expected to
operate (shown using energy modeling), up
to 10 points may be earned.

Credits are categorized into each of the
five principle areas of sustainable design.

Sustainable Sites (8 credits/14 points)

Water Efficiency (3 credits/5 points)
Energy and Atmosphere
(6 credits/17 points)

Materials and Resources
(7 credits/13 points)

Indoor Environmental Quality
(8 credits/15 points)

LEED™Certification Levels

There are 69 possible points in the
system. Different levels of achievement
can be reached depending on the total
number of points obtained.

LEED™ Certified: 26-32 points
LEED™ Silver: 33-38
LEED™ Gold: 39-51

LEED™ Platinum: 52+
Total possible points: 69

BER
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LEED™Example, Energy Credit 1

Reduce design energy cost compared to
the energy cost budget for regulated
energy components described in the
requirements of ASHRAE Standard 90.1-
1999, as demonstrated by a whole
building simulation using the Energy Cost
Budget Method described in Section 11.

Notes:

New Bldgs. Existing Bldgs.
20%: 2 points 10%: 2 points
30%: 4 points 20%: 4 points
40%: 6 points 30%: 6 points
50%: 8 points 40%: 8 points
60%: 10 points 50%: 10 points

Other LEED Systems

Since LEED™ is targeted for new
commercial construction, a number of
other LEED™ systems are currently under
development, with a target release date of
2005.

LEED™ for Existing Buildings: Primarily for
major renovations or existing buildings.

LEED™ Residential. For residential
buildings.

LEED™ Commercial Interiors. For interior
renovation projects.

The anticipated release date for these new
systems is 2005.

A California LEED™ supplement, which is
tailored to state requirements and goals,
has also been developed. It is not an
adopted standard, but may be at some
time in the future.

LEED™ can be used on any project at any
time to set sustainable design goals and
integrate sustainable design. Projects may
also be certified through the U.S. Green

I-DR 1.10 California Sustainable Design Training



Introduction to Sustainable Design

Building Council by gathering required
documentation to prove that sustainable
criteria have been integrated into the
vanscrmenr  Project.

Introductory Resources

Well-known resources for sustainable
design include:

1. Environmental Building News (EBN) is
a monthly publication with articles,
reviews, and news stories on energy-
efficient, resource-efficient, and
healthy building practices.

2. Environmental Design and
Construction is a free publication
dedicated to the sustainable design
and construction industry.California
Integrated Waste Management Board
Green Design and Construction web
site.

4. OIKOS is a web site devoted to serving
professionals whose work promotes
sustainable design and construction.

California Sustainable Design Training 111
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Resource Description Website

A Building Revolution: How Ecology
and Health Concerns Are
Transforming Construction;

A publication by the
Worldwatch Institute:
Worldwatch Paper 124,
March 1995; addressing
impacts of buildings.

http://www.worldwatch.org

California Executive Order D-16-00

The Executive Order further
directs Secretary Adams to
submit a report to the
Governor recommending
strategies to incorporate
sustainable building practices
into the development of State
facilities, including leased
property.

http://www.ciwmb.ca.gov/G
reenBuilding/TaskForce/

California Integrated Waste
Management Board (CIWMB) Green
Design and Construction Web Site

The six-member Integrated
Waste Management Board is
responsible for protecting the
public's health and safety and
the environment through
management of the
estimated 60 million tons of
solid waste generated in
California.

http://www.ciwmb.ca.gov/G
reenBuilding/

Consumer Energy Center

A California source for
consumer info on energy
efficiency, energy
rebates, transportation
& renewable energy.

http://www.consumerenerg
ycenter.org

Environmental Building News (EBN)

EBN is a monthly publication
with articles, reviews, and
news stories on energy-
efficient, resource-efficient,
and healthy building
practices.

http://www.buildinggreen.c
om

Environmental Design and
Construction

A free publication dedicated
to the sustainable design and
construction industry.

http://www.edc.com

Federal Executive Order 13123,
Greening the Government
through Efficient Energy
Management

E.O. requiring
comprehensive sustainable
design, June 1999

http://www.wbdg.org/federa
IMandates.asp

BR

1.12

California Sustainable Design Training



http://www.worldwatch.org/
http://www.ciwmb.ca.gov/GreenBuilding/TaskForce/
http://www.ciwmb.ca.gov/GreenBuilding/TaskForce/
http://www.consumerenergycenter.org/
http://www.consumerenergycenter.org/
http://www.buildinggreen.com/
http://www.edc.com/
http://www.wbdg.org/federalMandates.asp
http://www.wbdg.org/federalMandates.asp
http://www.ciwmb.ca.gov/GreenBuilding/

Sustainable Design Introduction

Resource Description Website

Greening the Building and the
Bottom Line.

Publication of the Rocky
Mountain Institute; eight
documented case studies
show that productivity gains
from green design can be as
high as 16 percent.

http://www.rmi.org/images/
other/GDS-GBBL.pdf

Leadership in Energy and
Environmental Design (LEED™)

LEED is a green building
rating system developed by
the U.S. Green Building
Council (USGBC). The intent
was to develop a rating
system that provided a
framework for measuring
‘how green a building is”.

http://www.leedbuilding.co
m

financial incentives to the
owner, the design team or
both depending upon the
design approach used and
the energy performance
goals.

Oikos A web site devoted to serving | http://www.oikos.com
professionals whose work
promotes sustainable design
and construction.

SavingsByDesign A rebate program providing http://www.savingsbydesig

n.com

U.S. Bureau of Census Data on
Urbanized Areas, Sprawl City

http://www.sprawlcity.org/st
udyCA/index.html

U.S. Census Bureau California Quick
Facts

http://quickfacts.census.go
v/qfd/states/06000.html

U.S. Environmental Protection

Agency, Indoor Air Quality Program.
Targeting Indoor Air Pollution, EPA’s
Approach and Progress, March 1993

US EPA report on IAQ.

http://www.epa.gov/iag/pub
s/targetng.html

U.S. Geologic Service

http://ga.water.usgs.gov/ed
u/qausage.htmi#HDR2

California Sustainable Design Training
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Resource Description Website

U.S. Green Building Council

The U.S. Green Building
Council is the nation's
foremost coalition of leaders
from across the building
industry working to promote
buildings that are
environmentally responsible,
profitable, and healthy places
to live and work.

http://www.usgbc.org
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The Sustainable Design Process

This section of the training addresses how
to integrate sustainable design into the
existing DGS design and construction
process.

Application of Sustainable Design

Sustainable design can be beneficial to all
project types, including;:

= Repairs & Alterations

m New Construction

m Historic Renovations

m Leases

Integrated Approach

An integrated approach is required for
successful sustainable design, but the
overall process can vary depending on the
building owner, project schedule, and
when sustainable design is introduced into
a project. (Ideally, sustainable design is
considered and integrated into the design
process as early as possible.) This section
focuses on integrating sustainable design
into the Capital Outlay Process.

California Sustainable Design Training

The key to sustainable design is to
maintain communication between all
project team members, including the
Department of Finance, the customer,
project managers, design team, and
building operators.

Why Should DGS Integrate
Sustainable Design?

Building California’s Sustainable Future: A
Blueprint for State Facilities includes the
following recommendations:

Recommendation 1:
Modify the State’s capital outlay policies
and processes to incorporate the
Governor’'s sustainable building goals.
m Formally establish the Sustainable
Building Task Force
m |dentify specific modifications to
existing capital outlay policies
m Incorporate sustainable building
practices into all significant projects
m Require technical review of certain
leadership projects by the Task Force

Recommendation 2:

Incorporate life cycle costing, integrated
design, commissioning, and post-
occupancy evaluation into the State’s
Capital Outlay Program.

m Incorporate the use of an integrated
design approach in the project
development process;

= Develop an applicable life cycle costing
method to analyze the full range of
quantitative and qualitative
sustainable building benefits;

m Establish commissioning and post
occupancy evaluation programs to
ensure that building performance is

BER
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periodically monitored and systems
operate as designed.

Integration into Capital Outlay Process
At each step in the Capital Outlay Process,
there are opportunities to address some
aspect of sustainable design. The phases
of the Capital Outlay Process include:
Concept Phase

Budget Package Phase

Site Acquisition

California Environmental Quality Act
Compliance

A/E Selection

Preliminary Plans

Working Drawing Phase

Construction Documents

Bidding Phase

Construction Phase

The following suggestions are provided to
encourage opportunities for sustainable
design at each step of the Capital Outlay
Process:

Concept Phase or Capital Outlay
Budget Change Proposal

Include possible sustainable vision or
goals desired.

Examples:

Goal: “This project shall set, as a
priority, the integration of renewable
energy. Specifically, it is desired to
generate at least 5% of the building
load from a renewable source”.

Goal: “This project shall use rainwater

or reclaimed water for all irrigation
needs”.

BR
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The Sustainable Design Process

Budget Package Phase
Include sustainable solutions to the extent

possible.

Example: If it has been suggested that
photovoltaics be utilized on this
project, include appropriate numbers
in the preliminary budget. Remember
that the Department of Finance has
agreed to add up to an additional 3%
to the A/Es design fees, to be
evaluated on a project-by-project basis.
These funds can be available if a
sustainable design solution is shown
to be a beneficial long-term solution.

A/E Selection - Notification
Advertisement
Include intent to provide sustainable

requirements.

An example of the Caltrans District 7
Headquarters Evaluators Handbook is
included at the back of this section.

RFQ
Include criteria-specific sustainable design
requirements (Tier List requirements at a

minimum).

Examples:

“At a minimum the project shall
obtain LEED™ Certified status.”

“The project shall meet requirements
for an Energy Star Building Label.”

A/E Evaluation
Include sustainable design in the
evaluation requirements.

California Sustainable Design Training

Example: Caltrans District 7
Headquarters
Evaluators Handbook

“Team shall be evaluated in
experience, including energy efficiency
and sustainable building design.“

“Energy efficiency and Sustainable
Design Measures will be evaluated on
overall performance of the systems in
energy efficiency, sustainable
measures including recycling and
resource conservation, indoor air
quality, alternative energy
technologies, and other factors
deemed relative.”

Standard DGS A/E Agreement
Incorporate sustainable design definitions:

Energy efficiency - design that minimizes
energy consumption, integrates passive
and active design elements, while meeting
the operational needs of the facility.

Sustainable building measures - design
that results in minimizing pollution,
resource waste and environmental
impacts associated with facility
construction operation, and if applicable,
demolition.

Applicable Laws and Regulations
California Energy Code — Current Edition
Government Code Section 15814.30-31

Lists of possible energy efficiency and
sustainable building measures:

Energy Efficiency Measures — Tier 1 List
Energy Efficiency Measures — Tier 2 List

BER
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Sustainable Building Measures — Tier 1
List
Sustainable Building Measures — Tier 2
List

Notes:

Tier List forms must be submitted, at
Schematic Design Phase and 50% & 100%
Working Drawing Phase.

Tier 1 List Requirements

All Tier 1 List items are expected to be
included in project within established:
= Scope

= Construction budget

= Project schedule

Project shall be designed and constructed
within the project construction budget to
exceed Title 24 Energy, 2001 Edition by
as much as is cost effective.

Tier 2 List Requirements

Iltems in the Tier 2 list should be
considered for inclusion by the Consultant.
If the Consultant concludes that some of
the items are feasible, the State should
be notified of any additional cost and
benefits. This information should be
provided to the Project Manager, who in
turn will discuss it with the Department of
Finance. The customer should also be
made aware of such discussions.

Preliminary Plans

Schematics

Design Development

1. Identify life-cycle solutions

2. Review plans and specifications for
sustainable solutions, which include,
but are not limited to: sustainable
material selection; energy efficiency;
construction waste management;
indoor environmental quality solutions;
water efficiency.
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3. If commissioning is a project
requirement, consideration should be
given to start the commissioning
process in the design phase.

Examples. Expect:

m Development of a preliminary
construction waste management
plan

m l|dentification of energy saving
devices and systems

m List of reclaimed materials that
could possibly be used
List of other sustainable materials
Development of an initial indoor
environmental quality plan

Working Drawing Phase/Construction
Documents

Review plans and specifications for:
sustainable material selection; energy
efficiency; construction waste
management; indoor environmental quality
solutions; water efficiency.

Bidding Phase

Respond to questions regarding
sustainable design and provide contractor
with information such as sustainable goals

and Construction Waste Management
Resources.

Construction Phase

Confirm that sustainable design solutions
are being included, such as:

s Continue with commissioning
requirements, if applicable

= Follow-up on construction waste
management reporting

California Sustainable Design Training

= Verify that materials selected are
installed

m Verify that the Indoor Environment
Protection Specification construction
practices are being adhered to.

Other Sustainable Design
Strategies

Taking suitable steps during the standard
DGS design and construction process may
result in the integration of sustainable
design solutions. However, the
identification and employment of further
sustainable design solutions will more
likely happen if other methods are used.

Some of these methods are demonstrated
by a project scheduled for completion in
2002 at the Pentagon in Arlington,
Virginia. The Washington D.C. area light
rail system, the Metro, currently makes a
stop at the Pentagon. Due to security
concerns, the Metro Entrance Facility
(MEF) was re-designed to bring Metro and
bus traffic further away from the Pentagon.

Metro Entrance Facility Project Team
Contractor-led Design Build

Client: Pentagon Renovation Office
Contractor: Hensel Phelps Construction
Co.

Architect: HDR Architecture, Inc.
Landscape: Lee & Liu Associates
Mechanical: Southland Industries
Electrical: M.C. Dean

Commissioning: Sebesta Blomberg

BER




Notes:

This project was a fast-track Contractor-led
Design-Build project with a large number of
team members. Over the last few years,
the Pentagon Renovation Office has been
raising expectations for sustainable design
on renovation projects.

Project Requirements
The initial MEF sustainable design
requirements were as follows:
Standard Federal Requirements:
m E.0. 13123, Greening the Government
Through Efficient Energy Management
= 10CFR435, Energy Conservation
Voluntary Performance Standards for
New Buildings
m EPA ‘s Comprehensive Procurement
Guidelines

Additional MEF Requirements.
Not permitted:
m Ozone-depleting compounds, including
CFCs and HCFCs
= Polyvinyl Chloride (PVC) or other
chlorine-based compounds
= Volatile Organic Compounds (VOCs)
If no-VOC is unavailable, low VOC
considered with prior approval

Material Selection Requirements

= All dimensional wood and wood
products to be wood certified by the
Forestry Stewardship Council

m Construction waste management, 50%
diversion minimum, including metals,
wood, asphalt, concrete, land clearing
debris, beverage containers, and all
other material for which there is a
market demand

Sustainable Design Process

Sustainable Design Kick-Off Meeting
“Problem Seeking”

ER 26
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The Sustainable Design Process

To better understand complex design
problems like the MEF, an initial
Sustainable Design Kick-off Meeting is
often held with the following goals:

m Ensure that the entire project team
understands the project-specific
sustainable design requirements

m Establish initial sustainable design
project goals

m Clarify Team Commitment and End
Expectations
Describe End Documentation
Develop a sustainable design vision
statement

Attendees
Attendees at a DGS Kick-Off Meeting could
include:

m DGS staff: Finance, Project Directors,
Design Staff

Building Operator
A/E

Building Tenant/Building Owner
Consultants

Sustainable Vision Statement

The vision statement should be a broad-
based description of what the sustainable
vision is for a particular project.

For the MEF, it is:
“The design and construction of the
Pentagon MEF will use an integrated, life-
cycle approach to create a facility with a 50
year life span that:
m optimizes operations and maintenance
m reduces long-term cost
m minimizes long-term environmental
impact

In addition, the project should:
m integrate with the natural environment

California Sustainable Design Training

m be user-friendly with a sense of place
that encourages the use of mass
transit. “
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Sustainable Design Kick-Off Notes

Another example of a vision statement is
from the remodel of the Department of
Transportation in Washington, DC:

“...design construction and on-going
operation of the project must minimize
the impact on the environment and the
utilization of energy and other scarce
non-renewable resources”

Initial Sustainable Goals

Initial sustainable design goals should
define generally what sustainable
achievements are expected. Some of
these expectations may be set by the
building owner. The project team may set
others. Based on their expertise, the team
can set initial targets for sustainable
design performance.

For example, on the MEF, there was an
overall effort to achieve, at a minimum, a
LEED™ Certified Rating.
MEF project-specific goals included:
m Recycle at least 50% of all
construction waste (set by the
Pentagon Renovation office)

BER



m 50% of all materials should have some
recycled content (set by the Pentagon
Renovation office)

m Exceed ASHRAE 90.1 energy efficiency
requirements by 20% (set by the
project team)

= Utilize native, low-maintenance
vegetation (set by the project team)

Green Design Charrette

“Problem Solving”

After the preliminary investigations from
the Kick-Off Meeting are concluded, the
Design Team is ready to begin with the
problem-solving stage. Often this is begun
with a charrette — a group
design/brainstorm session of limited time.
Solutions are energetically conceived and
presented. The lessons learned are
documented with a future plan of action.

Sample Green Design Charrette Agenda
Confirm goals are criteria-specific
Brainstorm; consider multiple options
Evaluate cost, feasibility

Refine solutions; narrow options
Document materials and systems
Record findings with specific
recommendations
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m Describe further research to be done
= Commit to a strategic plan of action

Ideas for specific sustainable goal-setting

1. The CA LEED™ Supplement and Tier
Lists.

2. ltis also recommended that goals be

set in each sustainable design

category:

Site Planning

Energy Efficiency

Materials & Resources

Safeguarding Water

Indoor Environmental Quality

3. Utilize tools such as the Green
Building Advisor.

4. The team should remember that in
addition to setting goals for
environmental performance, the overall
goal is to design quality spaces that
also meet the project scope.

Sustainable Design Solutions
Sustainable design solutions are
strategies or methods for achieving the
sustainable design goals. For example the
MEF was expected to exceed ASHRAE
90.1 energy efficiency requirements by
20%. T o achieve this the following
solutions were suggested:

m Install an Energy Star Roof

m Employ a Commissioning Process

m Use Photovoltaics to generate

electricity.

To meet the goal that 50% of all

materials should have some recycled

content, the following materials were

recommended:

m Concrete with high-content fly ash

m Recycled content ceiling tiles and floor
tiles

California Sustainable Design Training

m Recycled-content carpet backing
m Reprocessed paint
m Cellulose insulation

Considering Sustainable Solutions

After initial sustainable solutions are
identified, they should be considered just
as any other potential design solution.
They should be evaluated, as such, for
cost, feasibility, ease of installation, etc.

Document materials and systems

The possibility of successfully integrating
sustainable design on any project can be
increased by making sustainable design a
regular part of project meetings and by
developing some method of tracking
progress. An example of the tracking form
used on the Pentagon Metro Entrance
Facility is included in this section.

Resources

Resources such as the Environmental
Building News web site or tools such as

BER



the Green Building Advisor™ may be
useful to develop initial project goals and
solutions.

The Green Building Advisor™

o e e e

Green
Building
Advisor

Walcome to GBA! Hthis is your first time using the drogram, please visit the ove rview.

Mg Encer project information
W Obcna saved project

e srowseaa

se swdies & libraries

The Green Building Advisor is an
interactive software that can be used to
identify potential strategies for green
building design. Over seven hundred
solutions can be reviewed. Information
about a particular project can be input in
order for the program to process solutions
that might be most appropriate to the
characteristics of a particular renovation or
new construction. In this case, the
software sorts the solutions according to
those that are:

m  Strongly Recommended

m Moderately Recommended

m Not Recommended

The solutions are organized by those
categories of sustainable design that have
already been presented in this training,
including:

Site & Ecosystems

Energy Use

Water Use

Resources & Materials

Indoor Environment

The software also contains numerous
case studies, sustainable product listings,

BR
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The Sustainable Design Process

technical articles, and links to Internet
resources.

Barriers to Sustainable Design

There are a number of barriers to

sustainable design. They include:

1. Incomplete integration
a. Each project phase is typically

isolated.
b. Feedback and reporting
mechanisms are lacking.
Recommendation: Encourage
communication throughout the design
regarding process and solutions.
Share lessons learned.

2. Focus on first costs
Recommendation: Identify as early as
possible those solutions that may
have a positive impact on long-term
cost. Provide information to Finance
regarding these solutions and specific
calculations showing estimates of
long-term economic benefits.

3. Lack of an accepted life cycle costing
methodology
a. Lack of agreed-to variables to

utilize in life-cycle models.

b. Frequently additional up-front costs

are recoverable.
Recommendation: Encourage the

Department of Finance to participate in

project discussions on life-cycle
decisions.
4. Insufficient building performance and
operating standards
a. No uniform building performance
and/or operating standards for
state buildings.
Recommendation: Consider existing
standards such as Title 24 as a
minimum and strive to exceed where
possible.
5. Lack of incentives
a. Builders and designers do not
profit directly from a building’s

California Sustainable Design Training
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operational cost savings,
environmental performance or
worker productivity.
Recommendation: State may develop
incentives that not only promote
sustainable building but also reward
its application.
Failure to comply with state laws
a. Recycled-content product
procurement statutes, for example.
Recommendation: Recognize that fines
can be imposed for non-compliance.
Also become familiar with resources to
assist in meeting such requirements
as most of them are reasonable and
will not take an extraordinary amount
of time.
Concerns about specific technologies
a. Unfamiliarity with products,
technologies, and systems.
Recommendation: Do not try to implement
a huge quantity of sustainable solutions
initially. Instead, select a smaller number
of new technologies or products most
likely to have the biggest long term impact
for evaluation. Then be sure to record any
research or conclusions drawn for use on
future projects.

Other DGS Initiatives

DGS sustainable design requirements are
not intended to take priority over any other
DGS initiatives. In fact, sustainable design
should compliment other programs such
as the DGS Excellence in Public Buildings
Initiative and the Golden Seal Program.

BER



Resource Description Website

Green Building Advisor

Green Building Advisor
(GBA) is an interactive
software program that helps
you design new buildings and
retrofit existing buildings to
be environmentally friendly.

Order at:
http://www.buildinggreen.org

Executive Order 13123, Greening
the Government Through
Efficient Energy Management

This page on the Whole
Building Design Guide web
site provides links to
Executive Orders related to
sustainable design.

http://www.wbdg.org/federal
Mandates.asp

10CFR435, Energy
Conservation Voluntary
Performance Standards for
New Buildings

http://www.eren.doe.gov/buil
dings/codes_standards/stkg
en.htm
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EVALUATORS' HANDBOOK

II. STEP 1 - REQUEST FOR QUALIFICATIONS

REQUEST FOR QUALIFICATION

Step | of the evaluation process is based on the qualifications of the Design-Builder. The three (3)
parts of this step are: Part A-Mandatory Requirements, Part B—-Subjective Criteria, and Part C—
Interview.

@ Part A Mandatory Requirements Evaluation. The Mandatory Requirements will be
evaluated by the RFQ Evaluation Team and reviewed for completeness and conformance to
project requirements. Each Design-Builder must meet or exceed the requirements and
provide written answers to all questions in Part A-Mandatory Requirements in order to be
evaluated on the criteria set forth in Part B-Subjective Criteria. No points are scored in this
part; a submittal either qualifies or nat.

Q Part B  Subjective Criteria Evaluation. The Subjective Criteria will be evaluated by |
the RFQ Evaluation Team and assigned quality points for relative merit of written data and
answers based on the criteria listed below. Representatives of the California Energy
Commission (CEC), California Integrated Waste Management Board (CIWMB), The Air
Resources Board, (ARB), and the Department of Health Services (DHS) will evaluate the
criteria pertaining to energy efficiency and sustainable building measures. The Rating System
discussed earlier will be the basis for scoring quality points. Points assigned indicate the
relative importance of each category.

1 Relevant Experience of the Design-Build Team

Each of the participants listed below will be required to designate three (3)
relevant design-build projects having been fully comstructed and clearly
identifying relevance of each. Specific project related experience, design-build
experience, energy efficiency and sustainable building design experience, and
historical client information and satisfaction shall be considered.

a. Relevant Experience of the General Contracting Firm 500 Points
based on size, scope, complexity, energy efficiency
and sustainable building design experience, and
other factors.

b. Relevant Experience of the Architectural Firm 250 Points
based on size, scope, complexity, energy efficiency :
and sustainable building design experience, and
other factors.

e Relevant Experience of the Structural Engmeering Firm 125 Points
based on size, scope, complexity and other factors.

d. Relevant Experience of the Mechanical Engineering Firm 125 Points
based on size, scope, complexity, energy efficiency
and sustainable building design experience, and
other factors.

e.  Relevant Experience of the Electrical Engineering Firm 125 Points
based on size, scope, complexity, energy efficiency
and sustainable building design experience, and
other factors.
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f. Relevant Experience of Other Firms 125 Points
based on size, scope, complexity, energy efficiency
and sustainable building design experience, and
other factors.

2. Relevant Experience/Training of Key Personnel

List of proposed key personnel and references for the Design-Builder’s team
who would be assigned to or is responsible for work on this project. An
organization chart indicating lines of responsibility and authonity levels for each
position is also required.

a Relevant Experience of General Contractor’s Personmel 200 Points
based on size, scape, complexity, energy efficiency
and sustainable building design experience, education,
training, and other factors.

b. Relevant Experience of Architect’s Personnel 100 Points
based on size, scope, complexity, energy efficiency
and sustainable building design experience, education,
training, and other factors.

c. Relevant Experience of Engineers and Other Team's 100 Points
Personnel based on size, scope, complexity sustainable
building design experience, education, training, and
other factors.

Recommendation - -

Based on the scoring of the Subjective Criteria, the RFQ Evaluation Team will
identify up to the five (5) most qualified Design-Builders to be interviewed by
the Selection Committee. The points received in Part B-Subjective Criteria will
not carry over into Part C-Interview, However, the ranking of the teams will be
made available to the Selection Committee for verification. This list of five (5)
most qualified Design-Builders, along with their submitted qualifications, will
be provided to the Selection Committee in preparation for the interview process.
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O Part C Interview 500 Points

The Selection Committee will conduct interviews with each of the five (5) Design-Builders.
The interview process will be used to narrow the list of potential proposers from five (5) to no
more than three (3) Design-Builders. The interview will provide the Design-Builder the
apportunity to elaborate on the written material previously submitted in their Qualifications
Package and to give the Selection Committee the opportunity to meet their key personnel,

The Design-Build teams will be evaluated on the relative experience of the individual firms
and their key personnel. These are the same criteria that formed the basis for Part B~
Subjective Criteria of the Request for Qualifications. A simplified score sheet will be
provided to the Selection Committee for their ranking of the Design-Builders.

The Design-Builders should be prepared to describe the roles and responsibilities of their
proposed team members and their experience in the design and construction of relevant
design-build projects, including experience in energy efficiency and sustainable building
design measures. The Design-Build teams should have those individuals responsible for the
management of the design and construction disciplines describe their personal and firm
experience. They should emphasize their experience as it relates to the understanding of the
propesed design-build process and their approach to insuring conformance to the Criteria
Documents. Attention should be given to demonstrating the relative experience of the team
utilizing energy efficiency and sustainable building design measures. Each Design-Builder
should be prepared to respond to specific questions about their qualifications.

Prior to the pre-qualification interviews the client contact provided for the relevant projects
may be contacted to obtain additional information. Each reference will be asked the same
information based on pre-prepared questions

No more than the three (3) top ranked Design-Builders will be invited by the Selection
Committee to participate in the Request for Proposal phase.
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Comparative Seoring Method

Each criterion is assipned a total point value, The evaluator will assess each response in
comparison to the other two and determine its relative level in comparison to that proposed by the
other two Design/Build teams. The evaluator will distribute the points among the three proposals
relative to its comparative merits such that the total point value for the category is not exceeded.

Example:

A criterion is assigned a point valus of 10. In comparison the responses are judged equal
to each other. The evaluator should award the same number of paints to each response
making sure that the aggregate total for the criterion does not exceed the point value, in
this case 10 points (e.g., 3-3-3 or 2-2-2, etc.). The total of points may be less than the
point value.

Should one or two. of the responses be evaluated as being superior to the other(s) the
scoring should reflect this (e.g., 5-3-2 or 4-4-2 or 3-2-2, etc.). In each case the agpregate
score can be less but never more than the point value assigned.

Designated Subcontractors Comparative Scoring 17% of total score

Each Design/Builder will be required to list the specific subcontractors, by license classification,
as designated by the State in the RFP. The Design/Builder may, at its option, designate up to two
(2) additional subcontractors.

Similar to the qualification evaluation, designated subcontractors shall be evaluated as to their
experience and expertise on relevant projects. These eriteria include expetience in design/build
delivery; projects of similar size, scope, and complexity; their work history with the
Design/Builder; experience in proposed role; experience with public work; and other factors
deemed relevant and applicable.

Each designated subcontractor will be evaluated by the comparative method deseribed above.
Building Systems Description Comparative Seoring 23% of total score
Scoring will be by the comparative method described above.

a. Exterior Closure/Wall System will be evaluated on design, function, aesthetics,
level of quality, and other relevant factors.

b. HVAC System evaluation criteria include functional design, life cycle costs
including maintenance and replacement costs, energy management controls
system, distribution and zoning, and other relevant factors.

[ Structural Framing/Foundation System will be comparatively evaluated on the
relative design qualities and characteristics of the, foundation systems, lateral
and vertical load resisting systems, functional flexibility, and other factors
deemed relevant.

d. . Electrical Svstem evaluation criteria functional life cycle costs including
maintenance and replacement costs, energy management controls system,
distribution and zoning, operational flexibility, and other relevant factors.

e. Interior Office Design will be evaluated on function and flexibility, aesthetics,
level of quality, and other relevant factors.
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£ E Effici and Sustainabl Measures will be evaluated on overall
performance of the systems in energy efficiency, sustainable measures including
recycling and resource conservation, indoor air quality, alternative energy
technologies, and other factors deemed relevant,

Design and Construction Management Plan Comparative Scoring 29% of total score

This evaluation considers the quality and effectiveness of the Design and Construction
Management Plan. Requirements include addressing, at a minimum, the following: 1) waste
management plan, 2) construction traffic plan, 3) tree management plan, 4) QA/QC plan, 5) safety
plan, 6) close-out and commissioning plan, 7) scheduling plan, 8) management organization and
lines of communication and authority, 9) coordination of project team, 10) community outreach,
and other factors deemed relevant. Scoring will be by the comparative method described above.

Quality Enhancements/Extras Modified Comparative Scoring 22 % of total score

Because the content and number of enhancements proposed will vary, a modified comparative .
scoring will be used. Each enhancement will be individually evaluated using the worksheets
provided. Upon completion of this initial evaluation the enhancements will be considered in its
totality for each proposal and comparatively scoted in comparison to the totality of each of the
other two proposals.

Proposed Quality Enhancements or Extras consist of specific elements wherein the Design/Builder
believes that its proposal will deliver a level of quality in excess of the minimum requirements as
set forth in the criteria documents. In this Part, Design/Builders are ranked on the basis of value
added to the project, design and construction innovation, and responsiveness to quality of systems
and materials. Examples of enhancements or extras that could be considered are described in the
Proposal Form.

Small Business/DVBE Utilization Plan

Comparative Scoring 4% of total score

The evaluation also considers the Design/Builder’s response to the requirements for a Small
Business/Disabled Veterans Business Enterprise Utilization Plan Scoring will be by the
comparative method described above.

Cost Proposal with Detail Breakdown Comparative Scoring 5% of total score
The Proposal shall include a cost proposal identifying all costs with supporting detail indicating
that the Design/Builder’s Proposal is within the Stipulated Sum. The cost estimate template
provided will be used to review the Proposers’ proposals. The evaluation should consider
completeness and reasonableness of Proposers unit costs and quantities and identify potential cost
issues for negotiation, if necessary.

Evaluation Report

Afier completion of the scoring evaluations by each group of the Technical Evaluation Committee,
the TEC will meet as a whole and arrive at a consensus scoring and evaluation report. These will
be trangmitted to the Selection Committee prior to the final interviews.

The elements of the final report m outline form are attached to the forms section of this handbook.
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Sustainable Site Design/ Water Efficiency

Sustainable Site Issues

The impact of site selection and design is
no less important than the sustainable
design of a building itself. The three
issues that should be considered
regarding sustainable sites are:

= Sustainable Site Selection

= Sustainable Site Design

m  Water Efficiency and Water Quality
There are many sustainable design
solutions for any project. The designer
should, in order to integrate the best
sustainable solutions, ask at every phase
during the design process “will this design
decision reduce long-term negative
impacts on the natural environment or
building occupants while meeting all other
project requirements?”

Sustainable Site Selection

Selecting a site can have long-term
impacts on the environment. Consider, for
example:
= What are the potential environmental
impacts related to the site location?
For example, do not build near wetlands;
avoid land close to the flood plain
= How far will building occupants have to
travel to get to the site?
Consider distance from site to public
transportation
= Are there options for building
occupants to take non-polluting forms
of transportation to the site?

California Sustainable Design Training

Select sites with existing infrastructure
= Has the site been developed before, or
will construction damage previously
undisturbed land?
Consider building on brownfields
= |s the site home to endangered habitat
or vegetation?
Avoid endangered species habitats
= Are there local air quality problems
that might impact building occupants?
Select a site that avoids nearby sources of
potential air quality problems
As with all good design practices, there
are some common sustainable selection
and design practices and requirements
that may be considered good sustainable
site design.

Good Site Selection Practices

DGS Directive on Location of State Offices
This memo, in response to Executive
Order D-46-01, directs DGS staff as well
as client agencies to consider factors,
including sustainable building programs,
when establishing the location of state
offices. The policy “should reduce to the
extent feasible traffic congestion and air

BER
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pollution, and it should support sound
growth patterns in California’s population
centers”. Specifically, the following smart
growth factors should include:

= Locating in a central city...in order to
strengthen California’s population
centers;

m Locating in proximity to public transit
corridors;

= Locating in proximity to available and
affordable housing;

» Demonstrating sensitivity to building
design, scale, and environmental
concerns;

= Exploiting objectively viable
opportunities for mixed use.

Notes:

Sacramento Municipal Utilities District

(SMUD)

One good example of sustainable site
selection is the location of the SMUD
Customer Service Center is Sacramento.
Primary factors for selecting the current
site included:

I-DR 3.2 California Sustainable Design Training
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= The proximity of the site to the existing  Site Design Recommendations

administrative building to minimize 1. Use urban-derived (i.e. organic
R employee travel time and effort. The materials diverted from disposal)
MANAGENENT proximity of the site to the RT Light compost & mulch to build healthy

Rail and bus station to encourage
more use of mass transit. The
orientation of the site on an east-west Organic materials comprise over 40

axis. This provides an optimal north- percent of the disposed waste stream.

south exposure for daylighting and Diversion of these materials is crucial for
minimizes exposure to east and west conserving landfill capacity, and for

sunlight. The proximity of the mature reducing the generation of green house

soils.

redwood groves that can provide gasses (carbon dioxide and methane) from
natural cooling and shading to the municipal solid waste landfills.
building.
In addition, the urban derived compost
. . . and mulch products (i.e. compost and
Sustainable Site Design mulch product made from organic
The following recommendations will help materials diverted from disposal) provide a
reduce impacts of site design. value-added organic product for use in
= Use urban-derived (i.e. organic landscape areas.

materials diverted from disposal)
compost & mulch to build healthy soils Use of these urban derived compost and

= Minimize impact to the site during mulch products can reduce the need for
construction chemical fertilizers, herbicides and

» Reduce quantity of stormwater runoff pesticides.
and improve quality of runoff

= Specify resource-efficient landscape Typically, when new development takes
design and installation place, existing vegetation and native soil

= Consider building water reuse or are removed. After construction, a thin
capture of rainwater layer of topsoil is spread on very

= Specify recycled-content products for compacted subsoil. The new landscape
use in landscape areas acts much like an impervious surface.

Rainwater, unable to infiltrate into the soil,
quickly runs off into streams carrying
sediments, pesticides, fertilizers, and
other chemicals. Soil amended with
compost and other organic amendments
can transform poor soils into a fertile
growth medium that supports healthy plant
growth while reducing water, fertilizer, and
pesticide requirements. The soil can also
act as a biofilter, capturing and holding
potential pollutants in place so soil
microbes can decompose them. The end

California Sustainable Design Training 33 I‘DR



result is fewer chemicals, less irrigation,
fewer stream problems, cleaner water,
thriving landscapes, and lower
maintenance costs.

The California Integrated Waste
Management Board maintains an Index to
Compost and Mulch Source List.
Information includes a list of counties that
have businesses that market organic
materials products. Information includes
primary distribution points for compost
and mulch, feedstock used, annual
production, and products available.

2. Minimize impact to the site during

construction

m Use a site sedimentation and erosion
control plan
Limit access of heavy equipment
Consider relocating disturbed
vegetation

= Minimize disturbance to existing

vegetation

3. Reduce quantity of stormwater runoff
and improve quality of runoff

Problems associated with stormwater
runoff include the quantity of runoff and
the quality of stormwater runoff. The
management of stormwater runoff requires
supporting infrastructure and associated
maintenance. Stormwater is also polluted
from contaminants and sediment collected
from pavement and non-pervious surfaces.

First reduce stormwater volumes. For
example:

= Reduce impervious surfaces

m Design a smaller building footprint

BR
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Notes:
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INTEGRATED
WASTE
MANAGEMENT
BOARD

Sustainable Site Design/ Water Efficiency

= Use roof gardens or green roofs

m Capture stormwater for reuse (such as
for fire sprinklers or sewage
conveyance)

Next, filter stormwater. For example:

= Design detention ponds

= Design natural features to filter runoff,
such as constructed wetlands,
vegetated filter strips, or bioswales

m Use other technologies or systems to
filter runoff, such as oil and grit
separators

- ﬁ—i
- = =
o ="
- -

Chicago City Hall Roof Garden

The picture is of the Chicago City hall
green roof. The roof was installed for the
Chicago City Hall Urban Heat Island
Initiative project. This is a sophisticated
design that includes a range of roof
landscape environments, ranging from a
3.5-inch deep 'extensive' system to 24-
inch deep 'intensive' landscape islands.
Approximately 14,000 cf of polystyrene
was used to create the illusion of a rolling
terrain. The project included a drip
irrigation system fed partially by water
collected from the adjacent penthouse
roof. Construction at one of the city's
busiest intersections also added to the
challenges associated with this project.
The project was intended to demonstrate

California Sustainable Design Training
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the benefit of green roofs in moderating
summer temperatures within ultra-urban
environments. The roof is monitored to
demonstrate these benefits.

The Austin, Texas Greenbuilder Program publishes
the Sustainable Building Sourcebook. The
content regarding pervious paving includes
specifications, implementation issues, guidelines,
and resources.

4. Design and Install Landscape for

Resource-Efficiency

m Design and plant for proper plant
spacing (avoid overplanting which
results in excess pruning, possible
plant removal, and generation of green
waste)

= Limit turf areas (avoid narrow strips,
severe slopes, etc.) These turf areas
are hard to maintain, encourage
water/chemical runoff, and can cause
hardscape damage. Turf areas should
be functional and designed for easy
maintenance.

= Consider other ground covers, native
grasses and wildflowers instead of
turf.

= Aim for diversity. Monocultures are
prone to disease and insect
infestation.

= Group plants that have similar
watering needs to prevent over-
watering and excessive plant growth.

m Select appropriate plants for local
microclimates.

= Plant water-efficient species (including
native species if appropriate). This
type of plant material requires less
water, fertilizers, pesticides, and
pruning; generates less green waste,
& supports wildlife.

=  Select plants that will not grow too
large for their space or over walkways,
driveways, etc., as they will require

BER
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constant pruning & generate excessive
green waste.

Avoid using invasive plant species.
Use water efficient irrigation systems
and energy efficient lighting in
landscape areas.

= Provide for the onsite composting
and/or chipping and grinding of
landscape trimmings, prunings and
grass clippings for reuse onsite; or
ensure that these materials are
diverted to a local compost facility.

m [If a cafeteria is included in the
building, incorporate a food scrap
collection program as part of the
organic materials composting
program. The resulting compost
product should be reused in landscape
areas.

Notes:

The State of California Department of
Water Resources provides a number of related
resources including an Efficient Landscape
Ordinance, and a publication titled Irrigation Water
Needs of Landscape Plants in California

5. Consider building water reuse or
capture of rainwater

Rainwater Catchment at a Ft. Worth, TX Post Office

The rainwater collection storage tanks at
the Ft. Worth Post Office was installed to
provide drinking water, but was first used
as irrigation while the water quality was

tested. As a semi-private federal agency,

I-DR 3.6 California Sustainable Design Training


http://wwwdpla.water.ca.gov/urban/land/land.html
http://wwwdpla.water.ca.gov/urban/land/land.html

Sustainable Site Design/ Water Efficiency

the Postal Service was not under the

= jurisdiction of local building and health

codes, which have made this installation
more difficult.

It is estimated that the combination of
water conservation strategies and water
collection in this facility will save over one
million gallons per year, resulting in cost
savings to the USPS of about $2,800.

The State of California Department of

Water Resources offers a a Graywater Standard

and a Graywater Guide.
The Department of Health Services also has
numerous resources on recycling water.

6. Specify recycled-content products for
use in landscape areas:

= Outdoor furniture, such as benches,
tables, and chairs, etc., should be
purchased from suppliers making
recycled content productc

» Bender board - purchase a plastic
lumber product for use in planter bed
areas.

m Tree stakes and ties - Use recovered
lumber, or other recycled content
product, for tree stakes and ties made
from waste tires.

= Irrigation equipment - specify the use
of recycled content plastic pipes,
joints, and fittings.

California Sustainable Design Training

Recycled Content Park Bench

The California Integrated Waste
Management Board’s Recycled-Content
Product Database includes site products.

Other Site Issues

m Properly site building to take
advantage of microclimate (Refer to
Energy section of the training manual)
Use vegetation to provide shade
Design site lighting that minimizes
light pollution in the night sky

m Create positive connections between
the new/renovated facility and it's
community.

s Encourage development of urban infill
sites or rehabilitation of an existing
building.

Benefits of Sustainable Site Design

Reduce water usage on site
Associated labor and resource cost
Reduce long-term energy consumption
Reduce operating cost

Reduce negative impacts of energy
production

Reduce chemical usage on site
Environment