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I. INTRODUCTION

GOALS

Green building is gaining momentum both locally and nationally. As more building and development
projects strive to meet stringent sustainability goals such as increased water efficiency, use

of renewable energy, and less toxic alternatives to conventional building materials, the more
challenging it can become for these project to navigate their way through the current regulatory
system.

The goal of this project is to evaluate City of Vancouver and Clark County regulations and codes
to identify and address barriers to sustainable, affordable, residential development (SARD). The
project is funded through the Washington State Department of Community, Trade and Economic
Development. By assessing code and regulatory barriers across the two jurisdictions, Vancouver
and Clark County can leverage efforts to identify barriers, assess solutions, and harmonize
outcomes so that innovative green projects are not only allowed but encouraged within each
jurisdiction.

The City of Vancouver, on behalf of itself and Clark County, has contracted with the Cascadia
Region Green Building Council to facilitate and carryout the code study. Cascadia’s Living Building
Challenge is used as the benchmark performance standard for analyzing code and regulatory
obstacles. The Living Building Challenge represents the most stringent standard established for
green building projects across the country.

This report identifies sustainable design strategies for various types of residential development
projects and highlights the obstacles project teams may encounter when seeking approval for a
Living Building project. The focus for this study is specifically on affordable housing development.
By concentrating on designs and building systems appropriate for affordable housing projects,
this study seeks to help eliminate the barriers that currently exist within codes and regulations for
projects seeking to push beyond minimum requirements. The intent of this study is not to make
recommendations for raising the code-minimum level of performance for all building projects, but
rather to address the obstacles that may exist for affordable housing project teams interested in
pursuing the highest level of sustainability for their projects.

This report summarizes the process and findings of Tasks 1 and 2 under the Sustainable,
Affordable, Residential Development contract between the City of Vancouver and Cascadia.
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PARTICIPANTS

City of Vancouver

The City of Vancouver manages the SARD contract and is the primary coordinator between the City,
County, Vancouver Housing Authority and Cascadia. Staff from Development Review, Public Works,
Community Planning, Parks, Fire, and Transportation departments participated in evaluating the
City’s codes and regulations to identify barriers to the Living Building Challenge.
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Manager
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Clark County

Staff from Clark County’s Community Development, Public Works, Public Health and Community
Planning departments were active participants in evaluating the County’s codes and regulations to
identify barriers to the Living Building Challenge.
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Administrator
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Staff from the Vancouver Housing Authority

Cascadia Region Green Building Council
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provided feedback on the opportunities
and challenges faced by affordable housing
projects related to green building.

project, managing the flow of work under the
SARD contract and providing expertise on the
requirements of the Living Building Challenge.
Cascadia has subcontracted with Mithun and
SERA Architects to provide technical design
expertise and code analysis research.

Vancouver CEO
Housing Jason
Authority McLennan
" Research
Development Director
Director Katie Spataro
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—
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Chris Webb, Lisa Petterson,
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Il. OVERVIEW OF THE LIVING BUILDING
CHALLENGE

Conventional building and development practices can pose significant impacts on our natural
resources and on global climate change. According to the U.S. Green Building Council, buildings in
the U.S. alone account for:

e 72% of electricity consumption,

e 39% of energy use,

e 38% of all carbon dioxide (C02) emissions,

e 40% of raw materials use,

e 30% of waste output (136 million tons annually), and

* 4% of potable water consumption.

Over the last 10-15 years, a number of programs, standards, and policies have emerged in response
to the growing awareness and concerns of these serious impacts. Most prevalent has been the U.S.
Green Building Council's Leadership in Energy and Environmental Design (LEED] Rating Systems
which establish tiered levels of benchmarks for minimizing the negative environmental impacts of
buildings. As of November 2008, over 2,020 building and development projects have been certified
under the LEED Rating Systems, with more than 15,600 projects pending certification.’

The growing market demand for certified green buildings and the need for ever-evolving standards
for the design and construction of these buildings has resulted in the evolution of the Living
Building Challenge (LBC). The Living Building Challenge was developed by the Cascadia Region
Green Building Council to inspire higher levels of sustainability in the built environment. The LBC
provides benchmarks for project teams seeking to move beyond the levels of the LEED Rating
Systems into a region-specific, performance-based, post-occupancy evaluation of a project’s
sustainability efforts.

The Living Building Challenge was established to purposely push the envelope on the current
level of green building practices while acknowledging current market conditions and realities.

In the continuum of building practices that extend from code-compliance to those of the Living
Building Challenge and beyond, the ultimate goal moves towards greater restorative designs and
systems that provide more benefit than harm across the spectrum of their impacts. Mainstream
green buildings are intended to help minimize negative impacts on building sites, optimize
building performance to increase energy, water and resource efficiencies, and improve indoor
environmental quality. By contrast, restorative or regenerative systems work towards improving
the ability of a whole system to continually co-evolve toward greater health, vitality, and integrity.2

1 Green Building by the Numbers. USGBC. November 2008.
2 Code and Regulatory Barriers to the Living Building Challenge Report. David Eisenberg, et al. 2008.
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The diagram below shows the incremental shift from typical code buildings to those approaching
restorative goals.
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The LBC was chosen as the benchmark performance standard in this study because of its focus

on a set of standards that represent the next evolution of green building practices. The Living
Building Challenge is comprised of sixteen prerequisites within six performance areas: Site,
Energy, Materials, Water, Indoor Quality, and Beauty and Inspiration. For a project to earn the Living
Building designation, all prerequisites must be met. LBC projects harvest and store their own
water and generate their own energy on a net annual basis. They are built from regionally-sourced,
responsibly-harvested building materials free from persistent toxic chemicals. They are built on
previously developed sites, offset the negative environmental impacts of their development, and
support healthy indoor environments for all building occupants.

Where current building codes and regulations pose barriers to the LBC prerequisites, Cascadia’s
goal is to identify those barriers and work with a community of leaders towards solutions and
incentives. It is recognized that not every project will be able to meet the LBC prerequisites and
that every project will need to assess the level of scale at which accomplishing the goals of the
LBC makes the most sense. For instance in dense urban locations, water, wastewater, and energy
systems may be more beneficially accomplished on a neighborhood or district scale than on

an individual site scale. Similarly, affordable housing projects may find that implementing LBC
strategies on a community-wide scale is more cost-effective. For example, a 100-unit housing
development may collect and treat its wastewater through one centrally-located onsite treatment
system rather than a hundred individual onsite treatment systems for each house. Where public or
private utilities provide energy and water systems from low-impact, clean technology, LBC projects
may opt to connect to these utilities rather than provide individual onsite systems. At any scale,
the intent of the LBC is to recognize that those involved in the design, construction and operation
of buildings have a responsibility for addressing serious environmental impacts, such as natural
resource depletion and climate change, beyond what is required by current regulations, and to
provide project teams with a tangible set of standards for accomplishing this goal.
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lll. PROCESS

The types of codes that were analyzed as part of this project included both land use and
development codes in addition to a suite of building codes. Separate processes were used to
analyze these two different types of codes, as described below.

SELECTION OF CASE STUDIES

In order to assess code and regulatory barriers to sustainable, affordable, residential development,
Cascadia identified 10 residential projects from across the region as potential case studies.

These ten projects, some of which were completed and occupied and others that were still under
construction, represented the best examples of innovative green design across a spectrum of
different project types- from a small duplex project on an urban site in Seattle, WA, to a 175-unit
master planned development in Salem, OR. By selecting projects that had already gone through
permit review in the jurisdiction where they are located, the potential case studies were likely to
represent project examples that the market would be likely to support.

Vancouver and Clark County reviewed the potential case study list and selected the following six
projects to include in the code study:
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Project Permitting # of
Name Architect | Jurisdiction | Zoning Units Description
Molnick Living King County, Single Family | 11 single Existing single family house on a lot zoned for 6 residential units. The developer
Cottages Shelter WA Residential family used King County’s Cottage Housing Density Bonus to subdivide into 11 lots. The
Design houses super insulated houses feature small footprints, passive solar design, and healthy
using indoor environments. This project type provides a replicable example of increased
cottage density for single family housing in both suburban and urban locations targeted to
density be affordable to first time home buyers. The project is currently in the final stages
bonus of permitting and is targeting Built Green* 4-star certification.
Cascade OPA Design | Seattle, WA Multifamily: 2 Attached A LEED for Homes** Pilot Project, this project includes 2 units on a small urban
Built Duplex Units site formerly occupied by one single family home. Green features include use of
Duplex advanced stick framing and structural insulated roof panels, rainwater detention
planters, and pervious parking surfaces. The project completed construction in
Spring of 2008.
Patton Park | SERA Portland, OR Mixed-Use 54 The Patton Park project is an affordable and transit oriented development
Apartments | Architects Apartments | consisting of 54 apartments priced to serve families earning 60% or less of the
median family income in Portland. The project includes 4,500 square feet of
commercial space at street level, with four floors of apartments above. The variety
of unit types range from studios to family-sized 3-bedroom apartments. The
project is currently under construction planned for completion in the winter of
2008/9.
Lopez Mithun San Juan Rural 10 Single The Lopez Community Land Trust is finishing construction on this 10-unit mixed-
Island Zero County, WA Residential Family income, rural, zero-net energy project located on a 7-acre parcel on Lopez Island.
Net Energy Houses and | The homes will be affordable for low- and middle- income families. The homes
Project 2 Rental promote energy and water independence while preserving the rural character and
Units ecological diversity of the site. Low Impact Development practices include rain
gardens in parking areas, reduced impervious surfaces, and rainwater harvesting
for clothes washing, toilet flushing, and irrigation. The small footprint homes range
from 740 - 890 square feet. Zero-net energy strategies include installing a wind
generator and solar collectors to produce on-site energy and using a solar hot
water pre-heat system.
Corvallis SERA Corvallis, OR Multifamily: 34 Units The Corvallis Cohousing project is a completed 34- unit housing project including
Co-Housing | Architects Townhomes a 3,200 sq. ft. commons building, 8 private garages and a bike barn. Unit types
and Stacked include two-story townhouses and two-level stacked flats that vary between
Flats 850 - 1425 sq. ft. The community was designed in connection with Willamette
Neighborhood Housing Services to be affordable for persons with incomes
80% or less of the median family income. The project offers an alternative to
the traditional subdivision with an emphasis on pedestrian circulation and
cycling rather than the automobile. Green features include onsite stormwater
management through swales and ponds, and separate piping for future graywater
reuse. The community established a goal of eventual zero net energy use,
reinvesting savings from energy efficiency measures back into photovoltaic and
solar thermal systems. Buildings are designed for a 50% reduction in energy use
relative to the Oregon Energy code.
Pringle Opsis Salem, OR Master 175 units in | Pringle Creek is a 32-acre sub-division development designed with principles
Creek Architecture Planned Phase 1 of conservation, restoration, community connectivity, and green building in
Community Community mind. Phase 1 includes 175 market rate housing lots currently for sale or under

construction. When completed, the Pringle Creek Community will feature
walkable neighborhoods, a meandering creek and wetlands, a community plaza
of preserved and re-purposed historical buildings, community gardens and open
green space. Housing types include detached single family, small cottage housing,
row houses, live work studio lofts, and attached multifamily units. The project
includes restoration of the creek and wetlands (nearly 15% of site] and restores
the bordering riparian zone. Over 1/3 of site will be dedicated to community open
space (parks, trail system, gardens) and natural green space (creek, wetlands,
existing trees). A ““Zero-Impact” stormwater design eliminates impact to the
watershed using street and path infiltration swales, rainwater harvesting and
storage, and improved interflow movement to creek. Some of the single-family
homes are planned for net zero energy consumption.

*Built Green is a local residential green building program developed by Home Builders Associations and community stakeholders, and is available in various

areas throughout Washington State. Built Green programs use a checklist that offers builders a prescriptive menu of green building strategies with point values
attributed to them. Projects earn a Built Green rating of one to five Stars based on the number of points achieved. Programs vary by location. For more information
see www.builtgreenwashington.org.

**LEED for Homes is a national residential green building program developed by the US Green Building Council. LEED for Homes also uses a checklist of
prescriptive and performance strategies with point values attributed to them. Projects earn a LEED for Homes certification of Certified, Silver, Gold, or Platinum
based on the number of points achieved. For more information see www.usgbc.org
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APPLYING AFFORDABLE DESIGN CONCEPTS

For each of the six projects, Cascadia assessed possible design strategies the project teams could
have incorporated to meet the requirements of the Living Building Challenge. Design strategies
and systems were selected that are reasonably low-tech and readily available, such as design
strategies and systems such as composting toilets, greywater drip irrigation systems, rainwater
collection and filtration systems, and membrane bioreactors for handling wastewater onsite. These
systems were favored over higher tech, newer or more experimental systems available in the
marketplace due to the accessibility and feasibility for affordable housing projects to utilize them.
Cascadia then met with each project team and drafted site design concepts to facilitate the analysis
of code obstacles during the review process. Site designs and systems for each of the six case study
projects documenting the Living Building design concepts are located in Appendix C & D.

LAND USE & DEVELOPMENT CODE ANALYSIS

City and County staff were charged with providing a thorough review of the case study projects
against their land use and development codes in place in 2008. Cross-disciplinary review teams
at both the City and County worked together to identifying sections of codes that might present
obstacles to the potential development of these projects in their jurisdictions. Codes reviewed
included:

Vancouver Municipal Code

Code Description Section Clark County Code Section
Zoning VMC Title 20 CCC Title 40
Land Divisions VMC 20.320 CCC 40.540
Planned Unit Development VMC 20.260 CCC 40.520
Site Plan VMC 20.270 CCC 40.520
Grading VMC 17.12 CCC 14.07
Erosion Control VMC 14.24 CCC 40.380
Stormwater Management VMC 14.25 CCC 40.380
Parking Standards VMC 20.945 CCC 40.340
Street Standards VMC Title 11 CCC 40.350
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BUILDING CODE ANALYSIS

Simultaneously, Cascadia provided a detailed analysis of the building codes to identify similar
obstacles faced by projects interested in pursuing the Living Building Challenge. Prior to
commencing this analysis, Cascadia met with building officials from both the City and County to
agree upon applicable codes for review. The following codes were selected:

Code Description

International Building Code - 2006 Edition Standards and Amendments WAC 51-50
International Mechanical Code - 2006 Edition Standards and Amendments WAC 51-52
International Fire Code - 2006 Edition Standards and Amendments WAC 51-54
Uniform Plumbing Code - 2006 Edition Standards and Amendments, WAC 51-56, 51-57

Washington State Energy Code - 2006 Edition WAC 51-11

Washington State Ventilation and Indoor Air WAC 51-13
Quality Code - 2006 Edition

The International Residential Code was not selected for review because it was anticipated that
the same code-related obstacles would be found in the International Building Code, and that the
International Building Code would likely contain additional barriers, specifically pertaining to
townhome and stacked-flat construction.

In collaboration with Cascadia’s subconsultant, SERA Architects, a matrix of identified barriers was
compiled (see Appendix B).
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IV. FINDINGS

LAND USE AND DEVELOPMENT CODE BARRIERS

Both the City and the County identified numerous land use and development code obstacles to the
Living Building Challenge case study projects. A listing of the barriers identified, along with their
corresponding code sections and potential solutions, is found in Appendix A. For the purpose of this
study, the following types of code barriers were identified by staff but were EXCLUDED from analysis:

e Any code conflicts not associated with green building or the Living Building Challenge. For
example, several case study project drawings did not show the appropriate number of fire
hydrants required by city and county code. The number of hydrants required by code would
have been included for an actual project and was therefore excluded from analysis.

e Zoning issues such as density and use subject to interpretation for each case study project. City
and County staff selected the most appropriate zoning classification within their jurisdictions
from which to analyze and review each case study. Density and use variations between the
selected city and county zoning requirements and the requirements of the jurisdiction where
the project was actually permitted were not taken into consideration.

e Issues that could be resolved by simple re-design. For example, where a stormwater
infiltration feature encroached upon required setback areas, if the issue could be resolved
by simply modifying the design to comply with the code requirement without encountering
obstacles then these types of hurdles were excluded from analysis.

e City and County regulations that posed more stringent requirements for wetland setbacks
and protection of existing vegetation then the jurisdictions where the case study projects were
permitted and approved.

Because of the similarities in systems analyzed, consistent barriers arose across each of the six
case study projects. The key barriers identified in the City and County’s land use and development
codes are summarized below.

SUMMARY OF KEY FINDINGS

Minimum Parking Requirements
Several of the case study projects featured a reduction in onsite parking from what was
required by code. This strategy is most applicable to dense urban areas where access to
alternative transportation modes exists. While the Living Building Challenge does not establish
criteria for minimizing parking on a project site, allowing reductions in required parking,
in particular surface parking, can help free up areas for onsite systems common to LBC
projects. Such systems include greywater drip irrigation and rainwater harvesting systems that
assist with meeting the LBC net zero water goals. Additionally, minimizing parking reduces
impervious surfaces and assists with managing stormwater through onsite infiltration.

Connection to Public Water
Connection to the public water system is currently required for all potable and nonpotable
water needs where municipal service is available. LBC projects seeking to provide all their
water needs through captured rainwater or another closed-loop onsite system would require
a public water waiver from the City or County in addition to a Water Adequacy Verification
Evaluation (WAVE) and approval from Clark County Public Health. Any variances to these
regulations would also need to be coordinated with the departments or agencies providing
water service (City of Vancouver and Clark Public Utilities).



Code Barriers for Sustainable, Affordable, Residential Development 13
18 November 2008

Connection to Public Sewer
Connection to the public sewer system is required within the urban growth area as a condition
of building permit issuance. LBC projects seeking to handle all wastewater onsite would
need to obtain a public sewer waiver from the City or County, in addition to a septic permit
from Clark County Public Health. Any variances to these regulations would also need to be
coordinated with sanitary sewer service purveyors (City of Vancouver and Clark Regional
Wastewater District).

Sewer Service Charges
Building customers are currently charged for public sewer service based on the building’s
water usage. If an LBC project were not connected to the public sewer, under current
regulations residents would still be charged for sewer service. Any revisions to these
regulations to allow credit for not connecting to the sewer system would need to be
coordinated with the public sewer providers.

Setbacks for Cisterns
For small urban lots, above-ground rainwater harvesting cisterns must meet property line setback
requirements. On constrained sites, these setbacks could pose a barrier to LBC projects with
above-ground cisterns in meeting their net zero water goals. Reducing setbacks for cisterns, within
a certain height limit, can increase the onsite area available for rainwater collection systems.

Stormwater BMPs
Both the City and County currently implement outdated stormwater codes. Efforts are
underway in both jurisdictions to adopt the Washington State Department of Ecology 2005
Stormwater Manual which allows and provides credit for low impact development (LID)
strategies employed on the building site. Opportunities to increase requirements or incentives
for LID practices even further could be explored by both the City and County to optimize
adoption of standards that match current research and technologies.

Driveway Width Requirements
Clark County requires 12" width for residential driveways. On small lots, minimizing impervious
surfaces allows for more area available for onsite systems and stormwater mitigation similar
to the parking issue described above. Opportunities to reduce typical width requirements
coupled with incentives for using pervious pavements would help address this barrier.

Common Areas
Many residential development projects require onsite common areas, such as pedestrian-
oriented open space for residents. On constrained sites, using these open space areas for
greywater subsurface systems or stormwater infiltration swales can assist LBC projects with
meeting their net zero water and zero water discharge goals.

Fire Access Road Width
Both the City and County codes require 20" minimum width for fire access roads on the
property. Assessing requirements of fire apparatuses may offer opportunities to reduce road
widths, allowing additional area for onsite systems. Establishing an approved list of permeable
pavement options for fire access roads can provide incentives for managing stormwater onsite.

Alternative Fuel Storage
While the Living Building Challenge does not have requirements for onsite storage of
alternative fuels, this study considered placing biodiesel and hydrogen storage tanks on the
project site for resident’s vehicle use. Currently, no requirements for onsite storage of these
fuels exist within the City and County codes. The development of standards or guidelines for
alternative fuel storage on a project site can address this barrier.
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Treatment of Group A Water Systems
For one of the LBC case study projects a Group A water system was required based on the size
of the project. For Group A systems, the authority having jurisdiction is the Washington State
Department of Health (DOH) rather than Clark County Public Health. DOH does not allow point-
of-use treatment systems, and chlorination is mandatory for all surface water systems. The
LBC requires treatment without the use of chemicals.

Rural Cluster Development
Cluster developments group buildings and other disturbed areas of the project site such
as roads, driveways, and walkways so that a larger portion of the site can be left as
undisturbed open space. In Clark County, rural cluster developments are allowed only
where environmental critical areas exist. Providing guidelines and incentives for this type of
development in other areas, while preserving rural character, will help limit impact to wildlife
and assist LBC projects with meeting their habitat exchange goals.

Solar and Wind Standards
Currently the land use and development codes do not address onsite energy systems such as
photovoltaics and wind turbines, two systems likely to be proposed for projects seeking net
zero energy goals. Common issues that arise include height restrictions for photovoltaic panels
mounted on roofs, and height and setback restrictions for onsite wind turbines. Additionally,
the code does not currently address solar access. Pilot projects and the development of
guidance documents for project teams seeking to design solar and wind systems into their
projects could help establish new standards.

Light Pollution Standards
The path to net zero energy requires that design teams address energy efficiency throughout
all aspects of the project. Over-lighting or improper lighting of a project site can waste large
quantities of energy and contribute to light pollution. Currently the land use and development
codes do not address light pollution. Developing standards for site lighting that establish limits
on light intensities, require automatic controls to eliminate lighting during daytime hours, and
eliminating unnecessary lighting at night while still maintaining safety and security can help
address light pollution while also increasing energy efficiency.

BUILDING CODE BARRIERS

A thorough review of the 2006 International Codes (Building, Mechanical, and Fire) as well as

the Uniform Plumbing Codes and the Washington State Energy and Ventilation Codes resulted in
identification of fifty possible code obstacles Living Building projects may encounter. A matrix of
these barriers is presented in Appendix B and is organized by code, type of barrier, and the LBC
prerequisite affected. The barriers are further categorized by the level of difficulty project teams
may face in addressing and seeking approvals in order to meet the requirements of the Living
Building Challenge. Absolute barriers (labeled as brick walls in the matrix] are those that prevent
a designer from meeting the LBC unless the code language is changed or modified. There are very
few absolute barriers, as most projects can apply for approval of any given system or material using
the alternative means and methods compliance path. Those barriers that are labeled as hurdles in
the matrix represent barriers that can be overcome with some level of effort by the project team but
these would result in additional cost or impacts to a project schedule. While there are various ways
for project teams to address such hurdles, they are, nonetheless, barriers particularly for affordable
housing projects where cost and schedule impacts can deter innovative green solutions. The matrix
of code barriers is applicable to both the City and County as they enforce the same building codes.
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SUMMARY OF KEY FINDINGS

Toxic Materials
Many conventional building materials contain toxins and other harmful substances listed in
the Living Building Challenge’s Materials Redlist. Where material requirements are called out
in the building codes (such as the use of preservative and fire treated wood, vapor retardants,
and plumbing materials like PVC], it can be more costly for an LBC project to source non-toxic
alternatives and to assume the burden of proof that these alternative materials meet the intent
of the code.

Energy Efficiency
In order for LBC projects to reach zero net energy goals, efficiency measures are the most
important step for the design team. Several hurdles associated with maximizing a building’s
energy efficiency were identified in both the International Building Code and the Washington
State Energy Code including:

e restrictions on design temperatures for heating and cooling that do not allow for expanded
thermal comfort ranges ;

e insulation clearance requirements that restrict the overall amount of insulation possible
for wall or roof cavities;

e passive crawl space ventilation requirements that conflict with conditioning these spaces;
and

e definition of advanced framing that requires double top plate construction.

Water Supply & Discharge
The LBC’s zero net water and sustainable water discharge prerequisites encounter several
challenges in the 2006 Uniform Plumbing Code. Similar to the City and County municipal code
barriers described above, supply of non-potable water to plumbing fixtures and disconnection
of systems from the sewer or storm systems also present code barriers in the Uniform
Plumbing Code. Additionally, the Uniform Plumbing Code requires the use of antiquated fixture
performance data for regulations related to pipe sizing and greywater discharge.

BARRIERS TO NET ZERO WATER

Living Building Challenge projects seek to source 100% of occupants’ water use from captured
precipitation or closed-loop water systems, while also managing 100% of storm water and building
water discharge onsite. The most complex code barriers encountered by LBC projects are those
that regulate the use of water supply and discharge. As noted above, these obstacles span varying
codes, from development codes to building codes, and require myriad permit approvals, appeals
and waivers from several different jurisdictions. The Water Diagrams below attempt to graphically
portray the level of complexity for residential building projects within the City of Vancouver and
Clark County to gain approval for net zero water design strategies. By mapping out the approval
process for net zero water, opportunities to identify and successfully address the barriers become
simpler. In Portland, Ore., where a similar water diagram has been developed, design teams and
regulators have successfully eliminated two of the barriers encountered by LBC projects seeking
zero net water use.
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The pathway through the approvals and appeals process for net zero water will vary based on the
project type and size. For all scenarios, it is assumed in the diagrams that a public water supply and
sewer connection are available to the project. The path is similar for projects located in Vancouver
and Clark County. First, a water rights permit is necessary from the State of Washington in order to
legally harvest rainwater for use inside the building, and a code appeal is required on the local level
for eliminating a connection to the public water supply and stormwater system. Approval from the
local fire official is required for an onsite storage tank for fire suppression. Various treatment levels
are required of the captured rainwater depending on its use and appeals may be necessary where
chlorination is required. Small to medium size residential projects will then require a variance
granted through Clark County Public Health for eliminating connection to the public sewer and
treating wastewater onsite through systems such as composting toilets coupled with greywater drip
irrigation or a membrane bioreactor. All of the case study projects would fall into this category with
the exception of the 175-unit Pringle Creek development which would more likely to be permitted
through the State Department of Health and require similar variances. Large scale projects such as
high rise residential and large commercial buildings require permits through the State Department
of Ecology for onsite wastewater treatment systems. For this size project, water reuse is most likely
necessary to meet zero net water goals and the State provides guidelines for how and where water
reuse is permitted.

The following diagrams map out the pathway to net zero water for both the City of Vancouver and
Clark County.
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AFFORDABILITY BARRIERS

Feedback from the Vancouver Housing Authority indicated that while many hurdles exist from a
financing perspective for any affordable housing project, upfront funding for design and higher first
costs for systems that have financial returns over the life of the project are not a major barrier.
One area of concern is that projects with onsite building systems may require added operations
and maintenance, requiring an additional financial burden for staffing, training and ongoing
maintenance. These additional costs should be evaluated by potential savings realized through
efficient design and minimal or no utility bills. The affordable housing participants also indicated
that the largest barriers are encountered in the approval of nonconventional projects and noted
that public-funded housing might be a good arena for pilot projects that showcase innovative
sustainable design.

INSTITUTIONAL BARRIERS

Any building project utilizing unconventional design strategies is bound to encounter some level of
difficulty navigating through the regulatory system, and innovative green building projects are no
different. While it is possible to design and construct a Living Building project without running into
absolute regulatory barriers, the types of hurdles that exist for these projects can sometimes be
attributed to the institutional framework of regulatory agencies themselves.

Alternative Materials & Methods

The administrative sections of the building codes allow for alternative materials and methods. The
2006 International Building Code states:

104.11 Alternative materials, design and methods of construction and equipment

“The provisions of this code are not intended to prevent the installation of any material or to
prohibit any design or method of construction not specifically prescribed by this code, provided
that any such alternative has been approved. An alternative material, design or method of
construction shall be approved where the building official finds that the proposed design is
satisfactory and complies with the intent of the provisions of this code, and that the material,
method or work offered is, for the purpose intended, at least the equivalent of that prescribed
in this code in quality, strength, effectiveness, fire resistance, durability and safety.”

However, some green building strategies such as strawbale construction have been seeking
approval under this code provision for years without formal guidance or recognition of past
approvals. For many building departments, approvals for an alternative material or method are
rarely accessible as a resource for future projects. The burden of proof therefore lies on the project
team and, in the case of smaller, affordable housing projects, using anything but conventional
materials and methods can prove costly on project budgets. Instead of placing the burden of proof
entirely on project teams, the City and County building departments may benefit from efforts to
provide formal guidance and assistance to green building projects to help streamline the approvals
process for alternative materials and methods.

Linear Approval Process

In recent years, the growing awareness and increased use of the integrated design process has
opened a way for design and construction teams to view their projects in terms of whole systems
or sets of interrelated systems, a key component to meeting the Living Building Challenge. In
contrast, most regulatory agencies are set up to permit projects through a linear approvals process
which typically maintains disciplinary and jurisdictional silos.
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This linear process of approvals poses significant challenges. A project that has successfully
endured the integrated design process relies heavily on the relationships between many design
elements to meet its sustainability goalsO including orientation, fenestration, overhangs, massing,
thermal envelope, roof design, daylighting, mechanical systems and more. If any of those
interdependent features is not approved, significant redesign of other systems or parts of the
building may be required in addition to the feature that is rejected. This presents significant risks
for design teams and project owners when pursuing deeply integrated designs. Involving regulatory
officials very early on and throughout the integrated design process is one way for to help overcome
this obstacle.

Lack of Information, Education, Training

Limited budget and staff time available to support green building efforts can be a challenge for
jurisdictions. However, there is an ongoing need for more reference information, training and staff
development regarding new or innovative technologies, changes in codes, and new understandings
about conflicts between building codes and building science. Collaboration between jurisdictions
can not only help leverage resources for education and information sharing, but can also help
eliminate code barriers consistently across jurisdictions. The efforts by the City and County to work
collaboratively to address barriers to the Living Building Challenge for sustainable, affordable
residential development are more effective than on an individual basis.

Limitations for Code Changes

Due to the relationship between the national, state, and local levels concerning how codes are
developed and adopted, the City of Vancouver and Clark County will be limited by the types of codes
they may be interested in addressing to seek solutions to the barriers identified in this report. The
International Codes are established on a national level, adopted by the State of Washington, and
enforced, with amendments, by local jurisdictions. Any jurisdiction may amend the State Building
Code provided the amendments do not reduce the minimum performance standards of the codes.
There are three areas where local amendments are limited or prohibited:

1. Residential provisions of the State Energy Code cannot be amended.
2. The Ventilation and Indoor Air Quality Code cannot be amended.

3. Amendments by local jurisdictions which affect the construction of single-family and multi-
family (four or less units not to exceed two stories in height) residential buildings must be
reviewed and approved by the State Building Code Council.

Only one local jurisdiction in the State of Washington, the City of Seattle, has adopted more
stringent amendments to the Washington State Energy Code. The State Building Code Council
reviews and updates the codes on a 3-year cycle with the next revisions scheduled for 2009.
Proposals to amend these codes are due by March 1, 2009. This may present opportunities for

the City and County to provide input on code changes that address code barriers to sustainable,
affordable, residential development for the 2009 updates. Any efforts that would require changes to
codes on the national level would be too difficult to tackle as part of this project.
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V. OTHER EFFORTS UNDERWAY

ICC 700-2008 NATIONAL GREEN BUILDING STANDARDS

International Code Council's ICC 700 is currently under development as a national standard for
residential green buildings approved by the American National Standards Institute (ANSI). The
standard is based on the 2005 Model Green Home Building Guidelines developed by the National
Association of Home Builders [NAHB]. NAHB is leading the efforts for the development of the
standard which is scheduled to be released in 2009. The intent of the standard is to serve as a
voluntary, point based rating tool for all types of residential projects. Any adopting agency, such
as a local municipality, a nonprofit organization or other public or private entity, can choose to
administer the rating tool and enforce the requirements of the standard. While the ICC 700-2008
National Green Building Standards will be written in enforceable language intended to coordinate
with the requirements of the International Codes, ICC 700-2008 is not written as a green code

and is not intended to be adopted as such. Rather, its intent is to provide an evaluation tool, much
like other green building standards currently available (e.g. LEED and Built Green). If the City of
Vancouver or Clark County is interested in assessing the applicability of this standard for future
adoption, Cascadia recommends that a side-by-side comparison of ICC 700-2008, the Built Green
programs already available in Washington State, and the LEED rating system (both for Homes and
New Construction) be evaluated to select the most appropriate tool for adoption. Furthermore,
based on the efforts of this study, Cascadia recommends the performance levels outlined in the
Living Building Challenge as the most stringent and direct pathway to encouraging sustainability in
the built environment.

ASHRAE/USGBC/IESNA 189.1 STANDARD FOR HIGH PERFORMANCE
GREEN BUILDINGS

This standard is also currently under development by the American Society of Heating,
Refrigeration and Air Conditioning Engineers (ASHRAE]); the U.S. Green Building Council (USGBCJ;
and the llluminating Engineering Society of North America (IESNA). The standard applies to all
buildings except low-rise residential buildings of three stories or less. ASHRAE/USGBC/IESNA
189.1 is intended to establish a new minimum code baseline, equivalent to the requirements for
earning LEED certification, which can be adopted directly by governmental jurisdictions. The
standard was expected to be released in 2008, however, the development committee has recently
been halted and it is unclear at this time when the standard will be available.
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VI. NEXT STEPS

The identification of barriers to the Living Building Challenge within the land use, development,
and building codes in Vancouver and Clark County, serves as a solid foundation for assessing
solutions for overcoming these barriers. A key strategy for moving forward in this effort will be the
involvement of a variety of stakeholders — across departments, between regulatory agencies and
utility providers, amongst council members, board members, and planning commissions, and from
the design and building community — to champion efforts for removing barriers to sustainability in
the built environment.

Cascadia’s next steps as part of this project will be to:

e Work collaboratively with the City and County to prioritize efforts to remove the barriers
identified. |dentify responsible agencies and staff.

e Research possible solutions and provide suggestions to the City and County for overcoming
these barriers, including examples of code language and incentives from other jurisdictions.

e Meet with stakeholders to describe barriers and options for addressing them.

e Develop a resource package of alternative materials and methods common to Living Building
Challenge projects including a discussion of the issues, potential solutions, supporting
materials, documentation, and “track record” identifying where each alternate has been
approved.

e  Provide recommendations for establishing a regional program that would improve
collaboration and consistency among building officials and facilitate permitting of alternate
methods and materials with the goal that they become mainstream.

These important strategies for addressing code barriers to sustainable, affordable, residential
development are expected to commence in November 2008 and are scheduled to be completed
in March 2009. A public outreach component and a financial evaluation of code and policy
recommendations will be developed in future phases of this project.
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LAND USE AND DEVELOPMENT CODE BARRIERS MATRIX

APPENDIX A
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APPENDIX B
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APPENDIX C: LBC OVERLAY SITE DESIGNS FOR
SIX CASE STUDY PROJECTS

LOPEZ COMMUNITY LAND TRUST ZERO NET ENERGY PROJECT

Architect: Mithun

Jurisdiction: Lopez Island, WA

Zoning: Rural Residential

# of Units: 10 Single Family Houses and 2 Rentals

Project Description:

The Lopez Community Land Trust is finishing construction on a 10-unit affordable, rural, zero-net
energy project on a 7-acre parcel on Lopez Island. Development is clustered around 2 of the 7 acres
and pre-development conditions included forest and meadow with good southern solar exposure.
The homes promote energy and water independence while preserving the rural character and
ecological diversity of the site. The original low impact development design includes rain gardens
in parking areas, reduced impervious surfaces, and rainwater harvesting for clothes washing, toilet
flushing, and irrigation. The project utilized an existing well onsite.

The small footprint homes range from 740 - 890 square feet. The homes are constructed from
structural timber framing with strawbale infill. Part of the zero-net energy strategies include high
performance fiberglass windows, a 36kW photovoltaic array and wind generator to produce on-site
renewable energy, and using a solar hot water pre-heat system. Each house will have energy and
water use meters to monitor resource use.

Living Building Challenge Design Changes:

The following changes were made to the Lopez Community Land Trust project to allow it to comply
with the Living Building Challenge (LBC) criteria specifically related to water. The LBC requires
that 100% of all building water come from captured precipitation and 100% of stormwater and
wastewater be managed on site. The following outlines the design response to these criteria by
system:

1. Potable Water- Prior to this re-design, this project was designed to meet 100% of is nonpotable
water needs from rainwater. The existing design included a 33,000 gallon cistern and a pump
house for this non-potable system. To meet its potable and fire needs the project also had a
Group A public water system designed. The LBC redesign included the following changes:

a) Eliminate the group A water system.

b) Convert the non-potable rainwater water system into a potable system. This was
accomplished by adding more filtration and disinfection to the system. Calculations were
prepared and are included to show how the potable needs can be met with the existing
cistern.

2. Sewage- Prior to the redesign the sewage disposal for the project was handled off-site by
pumping the sewage to the Fisherman’s Bay Sewer District lagoon on the parcel to the south.
To manage all of the wastewater disposal needs on-site the following changes were made to
the system:
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a)  Each unit was outfitted with composting toilets. These toilets are NSF-41 approved and are
on the WSDOH approved devices list.

b) The sewage force main leaving the site was redirected to an onsite greywater irrigation
re-use area. The on-site greywater disposal field was sized per the WSDOH criteria for on-
site drip systems.

Stormwater- Prior to the re-design the project complied with the 2005 WSDOE stormwater
manual and the pond on-site was sized per the WWHM continuous flow model. Appropriate
flow control credits were applied in the design to account for the use of raingardens and the
100% annual re-use of the roofwater water in the cistern. While the site was currently in
compliance with the latest peak flow and duration standard of the WSDOE the parking lot was
converted to pervious concrete and an additional raingarden was added to ensure full on-site
mitigation.
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CASCADE BUILT DUPLEX

Architect: OPA Design
Jurisdiction: Seattle, WA
Zoning: Multifamily
# of Units: 2 Attached Units

Project Description:

A LEED for Homes Pilot Project, this project includes 2 units on a small urban 2500-sf site formerly
occupied by one single family home. The existing home was maintained and the duplex was built
behind. Green features in the original design include use of advanced stick framing and structural
insulated roof panels, rainwater detention planters, and pervious parking surfaces. The project
completed construction in Spring of 2008.

Living Building Challenge Design Changes:

The following changes were made to the Cascade Built Duplex project to allow it to comply with the
Living Building Challenge (LBC] criteria specifically related to water. The LBC requires that 100%
of all building water come from captured precipitation and 100% of stormwater and wastewater be
managed on site. The following outlines the design response to these criteria by system:

1.

Potable water- Prior to this re-design, this project was designed to utilize utility provided
potable water from the City of Seattle. The LBC redesign included the following changes:

a) Eliminate the connection to the City water system.

b) Add a rainwater harvesting system for all potable water needs. This was accomplished by
adding two cisterns and a rainwater re-use pump house. Calculations were prepared and
are included to show how the potable needs can be met with the proposed cisterns.

Sewage - Prior to the redesign the sewage disposal for the project was handled off-site by
gravity side sewer to the City of Seattle. To manage all of the wastewater disposal needs on-
site the following changes were made to the system:

a) Each unit was outfitted with composting toilets. These toilets are NSF-41 approved and are
on the WSDOH approved devices list.

b) The sewage line from the site was redirected to an on-site greywater irrigation reuse area.
The on-site greywater disposal field was sized per the WSDOH criteria for onsite drip
systems. In order to fit the required drip-field, the on-site parking had to be eliminated
and converted to a landscaped area.

Stormwater - Prior to the re-design the project included the use of pervious paving materials
and a stormwater planter. Once the on-site parking was eliminated the remaining small piece
of driveway remained as pervious pavement. To meet the 100% on-site mitigation criteria

the previously designed stormwater planter was redesigned as a raingarden that was about
twice as big. The remaining yard was maintained as landscaping with compost amended

soil. While the specific definition of 100% on-site mitigation is currently being developed, the
raingarden was sized based on 40% of the tributary area. This is based on a reduction (based
on engineering judgment) from the 60% standard shown by a recent memo by Clear Creek
Solutions titled “Modeling Assumptions and Results for the Western Washington Rain Garden
Handbook” to mitigate 99.4% of flows on till soils.
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PATTON PARK APARTMENTS

Architect: SERA Architects
Jurisdiction: Portland, OR
Zoning: Mixed-Use

# of Units: 54 Apartments

Project Description:

The Patton Park project is an affordable and transit oriented development consisting of 54
apartments priced to serve families earning 60 percent or less of the median family income in
Portland. The project includes 4,500 square feet of commercial space at street level, with four
floors of apartments above. The variety of unit types range from studios to family-sized 3- bedroom
apartments. The project is currently under construction planned for completion in the winter of
2008/9.

Soils:

A geotechnical engineering report was unavailable and so the soils on-site were investigated
through the NRCS online soil survey for the area. Some of this information is included here for
reference. The soil survey reports the soils as “Urban Land Latourell complex”. This soil type is
further described as being loam/silt loam to about 56" in depth and then becoming a Very gravelly
sandy loam. Due to the urban location of the project the NRCS soils information is limited. The
existing design includes a pervious asphalt paving area and therefore it is reasonable to assume
that the near surface infiltration rate would be 2-4 inches per hour.

Stormwater:

Current Design: A stormwater engineering report was unavailable and so the design intent of the
current design was derived from the narrative on the construction plans provided. The parking lot
directly infiltrates through the use of pervious asphalt pavement material. The roof water infiltrates
into the same rock trench that is integral with the open graded base course that underlies the
pervious parking lot.

Proposed Design: The proposed stormwater design does not change from the current design very
much. Once change is the conversion of all sidewalks to pervious cement concrete pavement and
to add the collection of some roof water to be used as make-up water for the MBR/RO closed loop
water re-use system.

Potable Water:
Current Design: The potable water for the site is supplied by the city of Portland water system.

Proposed Design: Due to the density of this project, there is not sufficient collection area to meet
the potable water demands of the residents with only collected rainwater. Therefore a complete
“toilet to tap” system is proposed. This system is proposed to consist of a Membrane bio reactor
(MBR] wastewater treatment system followed by a reverse osmosis (RO) water treatment system
with Ultraviolet (UV] disinfection. The MBR plant and the RO plant both will require make-up water
to allow for the losses during the treatment process. This make-up water is proposed to be provided
by collected rainwater. The flows ejected from MBR and RO plants will require a connection to the
city sewer because on-site processing of these effluents is not considered practical on an urban
site. A special waiver would be required from the LBC as this element does not strictly comply with
the Living Building standard. The sewer connection would be made with heat welded HDPE pipe so
as to avoid the use of PVC.
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“Waste” Water:
Current Design: The sewage handling for the site is supplied by the city of Portland sewer system.

Proposed Design: See the water section for an explanation of the closed loop “waste”water and
water system. The design flow of the MBR system is 55 gpd/person. With 54 apartments and 2.5
people per apartment the design flow f other system would be ~ 7,500 gpd. Assuming a 10% make-
up water this would require 750 gallons per day. In order to provide that make-up water, the water
from the 11,600sf roof is collected and stored in a 75,000 gallon cistern under the parking lot area.
This 10,000cf tank would be cast in place and be about 40'x45'x6" deep.
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CORVALLIS CO-HOUSING

Architect: Sera Architects
Jurisdiction: Corvallis, OR
Zoning: Multifamily

# of Units: 34 Units

Project Description:

The Corvallis Cohousing project is a completed 34- unit housing project including a 3,200 square
foot commons building, 8 private garages and a bike barn. Unit types include two-story townhouses
and two level stacked flats. The community is fully accessible and was designed in connection with
Willamette Neighborhood Housing Services to be affordable for persons with 80% medium family
income. 30% of the units were set aside to be sold to families with income restrictions. The project
offers an alternative to the traditional subdivision and strives to be as environmentally sustainable
as possible, while still providing affordable housing. Emphasis is placed on pedestrian circulation
and cycling; not the automobile. Green features include onsite stormwater management through
swales and ponds, and separate piping for future graywater reuse. The community established a
goal of eventual zero net energy use, reinvesting savings from energy efficiency measures back
into PV and solar thermal systems. Starting with 3 solar thermal panels on the common house and
by designing the buildings to have a 50% reduction in energy use relative to Oregon Energy code,
the proposed reinvestment strategy has been calculated to result in net zero energy in thirty seven
years.

Soils:

A geotechnical engineering report was unavailable and so the soils on-site were investigated
through the NRCS online soil survey for the area. Some of this information is included here for
reference. The soil survey reports the soils as silt loams with hydrological soil group determinations
of B .and D as shown in the attached soil survey information. The existing design indicates the use of
an “infiltration wetlands”/"retention pond” with a design infiltration rate of 0.017 inches per minute
(~ 1inch per hourlapproximately in the center of the site where the soils are indicated to be in the
“B” hydrologic group. For the purposes of this Living Building Challenge redesign, it is going to be
assumed that all areas indicated as hydrological group “B” will assume to infiltrate at ~1 inch per
hour and that the entire site is underlain by a restrictive till cap over granular outwash soils. The
cap is assumed to be encountered at +/- 4" depth and is approximately 15" thick. This assumption is
made to demonstrate a till cap puncture stormwater approach.

Stormwater:

Current Design: A stormwater engineering report was unavailable and so the design intent of

the current design was derived from an inspection of the construction plans provided. The site

is broken down into 3 basins with the north half of the site draining into two bioswales (one for

the NE basin and one for the NW basin). These bioswales are used for stormwater treatment and
then the flows are discharged offsite. The flows from the south basin of the site are directed into

a bioinfiltration swale/wetland system. This south system is designed to bioinfiltrate the flows
directed to it without a formal overflow offsite. Any overflows from this system would weep into the
existing oak savannah / wetlands on site that are being preserved.
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Proposed Design: The proposed stormwater design is modified in the following ways from the
existing design:

1. Eliminate all on-site parking and replace with a) a new transit stop, b} 9 dedicated biodiesel Zip
car parking spaces for the residents, c) é visitor parking spaces. . The elimination of 45 of the
60 parking means that this community is fully dedicated to being not owning a car and utilizing
the shared zip car and transit systems only.

2. Adding increased raingarden bioinfiltration systems for site water management that allows
for increased on-site retention. The increased contact time for the stormwater with the native
group B soils will allow full infiltration and prevent any off-site flows for compliance with the
Living Building standard.

3. Adding compost amended soils. The addition of the compost amended soils in the landscaped
areas will increase on-site retention and allow the elimination of any on-site permanent
irrigation.

4. Use of only permeable paving materials. The paving required for the zip car parking, transit
stop, and the on-site paths/trails will be with pervious cement concrete pavement.

5. Use of Cisterns at every house. Each home will be outfitted with individual rainwater collection
systems.

6. Use of till cap puncture system. In order to ensure management of all stormwater onsite, a till
cap puncture infiltration approach is proposed for the NE and NW basins. The overflow from
the raingarden in these areas will be directed to an infiltration structure that extends below the
till cap and into the outwash soils that are assumed to be present at depth.

Potable Water:

Current Design: The potable water for the site is presumed to be supplied by the city of Corvallis
water system.

Proposed Design: The potable water demands for each home is to be provided by small
selfcontained rainwater re-use systems located at each home. Each home is assumed to have 6,000
gallons of storage in 2 @ 3,000 HDPE cisterns, a "2 hp shallow well jet pump, pressure tanks, 20
micron filtration followed by 1 micron filtration and UV disinfection. The system for the community
house will be larger.

“Waste”Water:
Current Design: The sewage handling for the site is supplied by the city of Corvallis sewer system.

Proposed Design: Each home is proposed to be provided with a State approved composting toilet
and all greywater flows are directed to a community scale subsurface drip system. The biosolids
from the composting toilets is proposed to be composted on-site and used in site landscaping away
from any vegetable gardens. The composting toilet selected for all units is the Phoenix system
which is PVC free. The greywater system is sized assuming soil type 5 and with at least 12" vertical
separation.



Report #1, Findings: Code Barriers for Sustainable, Affordable, Residential Development 55
18 November 2008

a8
Q. ~w
g So
I WIS
[l EED
w =
@ = 528
es 552
2=z %9
<x Zw=
2o GHna
L Lol
a8 ranicie] g
253 gl o ": wQ
-2 Fato o
§ BiE =y ] I
85 E|lgE=w FRILTE 10 I
as g Soga il L I
z82 ©lEz:i= ‘
4 § S 35 “ :
= O
gZEZ & ST <5
Zl==F & b vy ‘ g4
' 85
T voE Uk - £
HE s it g ¢
v g BB z
g whbel ot H
dEE | il ] 2
W@a g | o E
"SR w | h i b | E
£96 B dER 3| g
£B2m T L g 3
r b (bt E g
e i e E &
I mkad LRI ¢ H
== K ol 2l H
CEEE | 4 c : <
Ez32 ! { | E A : W
B | g R FI 4
OFwmE Tk E ‘A 8
=045 | & S 2 <
R 8 . Z|
gz:g” E 3
803", . N i a =
2Eog ", . | I ' i i @
w SoEE 4 | I, TR 8 =
Lo za&bt i | E i
s [Ifite * i
: i W 8
E . ¥ | g [4
< i i g ]
] g o
E E z|
= E &
‘ wm | E o
e g Y ©
y TS
g& | R
I I i Z
(= =
- " <
i |
< K Z|
| =8 i N NI
gg ‘ | Bt i SOOI o
i i | NN Ses LT 5 R =
| | B | Hily ' f B 3 I 5
| T Bty 1L Hut SRS (8]
| | 2 Y
Y s D u
24 N 7]
il £ D
It & R 2
N B o
o i S
& ] oy ol
2 £ 1 b i
g | I
g En I |
&= 1= b | @
22 % | !
w 1
E® Bk i I ]
= © ‘ ol i i |
Gg . i
| =l oy i
zZo all | |
hg 5 o
i 0
I &% gil+ g
8s & HELL !
| Sz | &l M 1l
QY I y !“i ] | [ LR LT
il | ‘\ I
\‘ i
E |
o | | |1
L2 ‘
=
[evseoencessesoees M% é
I oo red. !
i S euenee ool Mgi .,
| PR Ay | B
Ermareer K
] z LeBs) ) | |
D b N i
=t o B
55 i 2 Wi
dhoced (i S8 L
9 % 1w d [ |
25 | Eg I |
= & |
) i ] it
28 ML . | T [
i i
i I 1
‘ SO0 | ‘
| e “ |
LT g
w gk | E i {
| I 1 £ | 0 ot e M
el |




18 November 2008

2 KRRX—KXXRX  -jlwdesd Ddid
3 00¥D |o0ooz60vz o' 3m
(2]
H
| oo s s
)
2
W N S3LLNLN
35 TVHEND o)
# o = o | af
S = 7 7
A e
1M P _
- ‘ Y b
N
wu {
B !
mﬁ WILSAS NOLLYOTHYI ¥3ILYMAIYO J1IS i
= —— OL SMOTH ¥ZLMAVD TI¥ 1OINNOD |
m (IR0 TN —
3 e e —— / \
ANOMVTTD BT LNINVE a0 |
wm e i »M.,.'.r {
AT U [ 0L ONLLSOdWOD ¥
5 e ” g 24 NOT0S oy o : e 2 48 S o2 L WA O3 il
§ i : . {

.E.:O._.MZH._MOA_ZOU
V 3AVH OL 3WOH HOV3

133HS SIHL 310N s
YILVMNIVY 335 _\: v

L37I0L SNILSOdWOD
'V 3AVH OL 3WOH IU(m

137101 QZEMOA_ZOU

mm.i,m:t 310N
BLyMNIVY 335

137101 ONILSOdWOD
-\ ¥ 3AVH OL 3WOH HOV3

133HS m~Ih 310N

33HS STHL 310N
¥ALVMNIVY 335
T3S SIHL 3LON
_.3;23_ 335

Va e
s

DNISNOH

ONISNOHOD SITITVYAYOD

L
133HS SIHL 310N
WILYMNIVY 335

133HS SIHL 310N
mm._.<>>z~<m wmm

..137I0L ONILSOdWOD

Report #1, Findings: Code Barriers for Sustainable, Affordable, Residential Development

o

o e wamma| 47135 3AVH OL WOH HOV3 e

Fe) m f
| VNIV
W3LSAS INIWLYIHL e | i C< %@muw.w uw_rwmn_ _._%w W
ANV NOLLDITIOD @ @ Ln
e YALYMNIVY QINIVINOD ’ \

m TLON SILVAINIVE Lo ﬁ i UIife

1 LI S BHL 0 L6 BV
Lo e OALDMASHCS 30 O Fov A MICKGTY 35 ONY 3AM0 D1 WiSARD

56

PO UL o o R L Mo P-4 [ & 7 1 70 L DS B 01 1 L B A . o, P o 8 - . T



Code Barriers for Sustainable, Affordable, Residential Development
18 November 2008

MOLNICK (WEST HILL) COTTAGES

Architect: Living Shelter Design

Jurisdiction: King County, WA

Zoning: Single Family Residential

# of Units: 11 single family houses using density bonus in cottage code

Project Description:

Existing single family house on a lot zoned for 6 residential units. The Developer used King County’s
Cottage Housing Density Bonus to subdivide into 11 lots. The super insulated houses feature small
footprints, passive solar design, and healthy indoor environments. This project type provides a
replicable example of increased density for single family housing in both suburban and urban
locations targeted to be affordable to first time home buyers. The project is currently in the final
stages of permitting and is targeting Built Green 4-star certification.

Soils:

A geotechnical engineering report was unavailable and so the soils on-site were assumed to be
similar to those found at the Cascade Built site. The soils found at the site are “Vashon Till".

Stormwater:

Current Design: The current design for the project included the use of pervious paving materials
and a detention vault.

Proposed Design: The proposed design will add enough bioretention that when used downstream
of the individual home cistern rainwater systems will meet the 100% on-site mitigation standard
as described in the Living Building Challenge. This is based on a reduction (based on engineering
judgment) from the 60% standard shown by a recent memo by Clear Creek Solutions titled
“Modeling Assumptions and Results for the Western Washington Rain Garden Handbook” to
mitigate 99.4% of flows on till soils.

Potable Water:

Current Design: The potable water for the site is presumed to be supplied by the city of Seattle
water system.

Proposed Design: The potable water demands for each home is to be provided by small
selfcontained rainwater re-use systems located at each home. Each home is assumed to have 6,000
gallons of storage in 2 @ 3,000 HDPE cisterns, a "2 hp shallow well jet pump, pressure tanks, 20
micron filtration followed by 1 micron filtration and UV disinfection. The system on the community
house will be larger.

“Waste” Water:
Current Design: The sewage handling for the site is supplied by the city of Seattle sewer system.

Proposed Design: Each home is proposed to be provided with a State approved composting toilet and
all greywater flows are directed to a community scale subsurface drip system. The biosolids from the
composting toilets is proposed to be composted on-site and used in site landscaping away from any
vegetable gardens. The composting toilet selected for all units is the Phoenix system which is PVC free.

The greywater system is sized assuming soil type 5 and with at least 12" vertical separation. The
system was sized based on assumed design criteria. The amount of parking was reduced to provide
sufficient space for the system.
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PRINGLE CREEK COMMUNITY

Architect: Opsis Architecture
Jurisdiction: Salem, OR

Zoning: Master Planned Community
# of Units: 175 units in Phase 1

Project Description:
Pringle Creek is a 32-acre development designed with the principals of sustainability in mind.

Phase 1 includes 175 market rate housing units currently in construction. When completed, the
Pringle Creek Community will feature walkable neighborhoods, a meandering creek and wetlands,
a community plaza of preserved and re-purposed historical buildings, community gardens and open
green space. Housing types include detached single family, small cottage housing, row houses,
live work studio lofts, and attached multifamily units. The project includes restoration of the creek
and wetlands (nearly 15% of site) and creation of a bordering riparian zone. Over 1/3 of site will

be dedicated to community open space (parks, trail system, gardens) and natural green space
(creek, wetlands, existing trees). A ““Zero-Impact” stormwater design eliminates impact to the
watershed using street and path infiltration verges, rainwater gathering and storage, and improved
interflow movement to creek. Some of the single-family homes are planned for “net-zero” energy
consumption.

Soils:

A geotechnical engineering report was provided for review. This document is dated June 1, 2005
and was prepared by GRI Geotechnical and Environmental Consultants. The scope of this report

is for the northern 32 acres of the Fairview Trai8ning center, this is the site for the Pringle Creek
Community. The report specifically addressed stormwater infiltration in addition to the earthwork,
foundation, roadway, and floor support design data.

The test pit logs included in the report indicate that primarily the near surface soils are a Silt with
some sand and trace clay in some of the logs.

Stormwater:

The stormwater management design for this project is detailed in the Storm Drainage Plan and
Design Calculations report prepared by W & H Pacific, dated March 27, 2006. This report discusses
the infiltration rates of the existing soils as being greater than the design flows to those basins. The
report concludes that no detention is required based on the use of these infiltration values.

Current Design: The stormwater engineering report indicates that the project is able to match
the existing levels of run-off with a total infiltration approach. This is discussed in the drainage
report and is sown on the plans. The current design utilizes a system of pervious asphalt streets,
bioretention areas, and open graded pervious gravel alleys and parking areas.

Proposed Design: The proposed stormwater design keeps all of the existing measures in place
with the addition of district rainwater collection. The assumption is made that with 100% pervious
paving and bioretention woven through the development that the infiltrative capacity of the soil is
maximized and the Living Building criteria is met.

Further, the district rainwater systems will deliver much of the rainfall from the roofs to a
collection, storage, filtration, and potable water distribution system. To make up for the loss of
flows to Pringle Creek, a base flow of MBR treated wastewater effluent will be released as needed
via a constructed wetlands.
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Potable Water:
Current Design: The potable water for the site is supplied by the city of Salem water system.

Proposed Design: The potable water needs of this project will be met by a series of neighborhood
rainwater collection systems. These systems will collect the roof water from the surrounding
buildings and store it, treat it, and distribute it back to the buildings for potable uses. The City of
Salem receives almost 40 of rain per year on average and based on previous experience at this
level of density sufficient quantities of rainwater are available to meet the potable demands of the
residents. Additionally, all utility piping on this project will be made with heat welded HDPE pipe so
as to avoid the use of any PVC.

The series of Neighborhood storage systems would be connected into a larger network to balance
the supply and demand of the various neighborhood systems.

An on-site micro-utility will provide all billing and maintenance for the system and no connection to
the City water supply will be needed. Due to the size of the interconnected network of neighborhood
cisterns, adequate fire flow can be achieved.

“Waste” Water:
Current Design: The sewage handling for the site is supplied by the City of Salem sewer system.

Proposed Design: The proposed wastewater system for the site includes the use of traditional flush
toilets led to a set of gravity sewers as shown in the current plan which lead to an onsite MBR plant.
This MBR plant treats the wastewater to a level sufficient for stream augmentation via constructed

wetlands and for re-use for non-potable needs such as toilet flushing and irrigation.

A purple pipe network of treated water will be piped through the development pumping treated
water back to each lot.

Since the scope of the network of rainwater systems has the potential to affect the base flows

in Pringle Creek, the MBR plant will release flows as needed to the creek via a constructed
wetlands. These constructed wetlands will serve as a final polishing step ensuring the water quality
necessary for stream augmentation. The common areas of the development will also be built with
Geoflow subsurface drip irrigation systems to be able to release water from the system and not add
to a high flow condition in the creek.

The on-site micro-utility will manage the system to balance the needs of the creek and the levels of
water in the system to the highest and best use of water resources available.
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APPENDIX D: COMPENDIUM OF SPECIFICATIONS
ON LBC OVERLAY DESIGNS

1A: SUN-MAR COMPOSTING TOILET PRODUCT SPECIFICATION

(RSN RVE VW)

o SELF-CONTAINED

o CENTRAL FLUSH

o CENTRAL DRY

o ACCESSORIES

o QUESTION PROCESS
o MODEL SELECTOR

o PRODUCT LIST

 Call Toll Fres: 18883410782 |

MORE INFO

Standard 41

This system is Certified
and Listed by NSF.
Click here for NSF's
official Standard 41
listings.

Customer Referrals

Click Here for a list of
Excel customers and
read what they have to
say about our products.

Unit Specifications
Please click here for

Excel specifications,
including rough-in
dimensions and
electricals.

* Pricing is suggested
list price only. Dealers
may sell for less.

For Canadian prices
visit our dealer locator, or

SELF-CLUNIAINED. EACEL

pe Color
4 White or Bone
EXCEL Electric
Composting Capacity High
$1695.00 ’ 34 Residential Capacity
usD* a’/ 6-8 Weekend and
Vacation Use

The Excel is the best-selling unit in North America and for good reason. ltis a
high capacity Bio-drum toilet that is very simple to operate, features well proven
technology and is extremely reliable. The Excel was the first ever self-contained
composting toilet to be certified by the National Sanitation Foundation (NSF). So,
when you purchase an Excel, you are literally purchasing a composting toilet that
sets the standard.

The Excel has enough capacity that it can be used just about anywhere; in
residences, cottages and even in light commercial applications.

To simulate residential use the Excel was tested by the National Sanitation
Foundation (NSF) at maximum capacity for 6 continuous months, during which
the Excel produced no odour and produced a clean, safe compost. Only
Sun-Mar self-contained units are listed for residential and cottage use by NSF,
whose Standard #41 is the toughest composting performance standard in the
world.

The 2" vent is attached at the top back ofthe Excel and can be installed invisibly
by running it through the wall and up the outside wall. For comfort the Excel has
a sturdy detachable footrest which can be removed to pull out the finishing
drawer.

In normal use the Excel can normally evaporate all liquids, however a %"
emergency drain is fitted at the rear and this should be connected if the unitis to
be used residentially or heavily, or if prolonged power outages are expected.
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1B: PHOENIX COMPOSTING TOILET PRODUCT SPECIFICATION
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PHOENIX COMPOSTING TOILET PRODUCT SPECIFICATION (continued)
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1B: PHOENIX COMPOSTING TOILET PRODUCT SPECIFICATION (continued)
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PHOENIX COMPOSTING TOILET PRODUCT SPECIFICATION (continued)
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2A: GEOFLOW SUBSURFACE DRIP SYSTEM MANUFACTURERS LITERATURE (continued)

Gepflow WASTEFLOW® = How it Works

Geoflow's subsurface drip systems
solve many of the problems that plague
traditional methods of wastewater dis
persal. Since the offluent is disperscd
underground where it 15 absorbed in
the biclogically active sail layer, therg is
na surtace contamiration, no ponding,
ne run-off nroblems, no bad simells,

Issues such as oversoray and agrosol
drilt are eliminated, dose scheduling is
unaffected by land use or weather, and
itis & politically and environmcentally
favorable means of dispersing
rastewaler.

The WASTEFLOW dripline has factory-
installed emitlers evenly spaced along
the tubing. The dripline is usually
installed six to ten inches below the
surface. directly into the biologically
aclive soil herizon where the treated
effluent can be absarbed by the plants,
animal lifg, and soil.

Wastewater is pumped to the dripfield
on a time-activated dose cycle. The
slow, even application of effluent with
resting periods is key to the drip
system's sUCCess.

_But What About...2

Clogging — Geoflow drip systems are
instailed with self ¢cleaning fiiters to
keep large particles from entering the
drip field.

WASTEFLOW emitters are also sell-
cleanirg and have been uscd for over
15 years in actual onsite applications.
They are made with large orifices,
raised entry ports, and turbulent flow
paths to keop smaller particles fron
collecting in the emitlers,

Root intrusion — Each cmitter features
ROOTGUARD™, patented protection
against roots entering the emitlers,
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2A: GEOFLOW SUBSURFACE DRIP SYSTEM MANUFACTURERS LITERATURE (continued)

- - B
This elimirales the neec o scour the _Testimonials S
dripline wizh high Mush velocities. Higgins Corner Retail Development Ocala Airport

L ‘ : liforni i
There is virtually ne discharge into the Nevada County, California Ocala, Florida
environment because the active "The Geoflow dripline system proved to "The [44-acre] site has operated suc-
ingredient, TET maleate, dees not be successful in four areas; Foremost, cessfully at an average of 500,000 gpd

migrate readily through plastic {Notc: there was a tremendous cost saving in over a threc-year peried, Monitoring
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2A: GEOFLOW SUBSURFACE DRIP SYSTEM MANUFACTURERS LITERATURE (continued)
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3A1: PREMIER TANKS RAINWATER HARVESTING CISTERN PRODUCT SPECIFICATION

PREMIERTANKS are manufactured to the highest
engineering standards, guaranfeeing quality and
reifability in every product.

* Rugged — one piece — impact-resistant — UV stable.

* CSA and ANSI/NSF 61 certified for drinking water.

* Resistant to most chemicals (consult factory).

* Light green, dark green or black color opticns.

* Byear warranty —fully recyclable. @

SIZE SELECTION GUIDE ey

USA CANADA
Model US gal. Mode/ Imp. gal. Dimensions

VU 130 130 | VW 110 110 30 Dia. x 53H
VU 300 300 | VW 250 250 47 Dia._x_47H
VU 480 480 | VW 400 400 47 Dia. x T1H
VU 575 575 | VW 480 480 71" Dia. x_44°H
VU 825 625 | VW 520 520 47 Dia. x_90°H
VU 795 785 | VW 670 670 47 Dia. x 112°H
VU 960 960 | VW 800 800 71" Dia. x_67H
VU 1150 | 1150 | VAW 960 960 71"Dia._x_79H
VU 1440 | 1440 | VW 1200 | 1200 91" Dia. x 63H
VU 1535 | 1535 | VW 1280 | 1280 71" Dia._x_103H
VU2000 | 2000 | VW 1660 | 1660 | 102°Dia. x 66'H
VU 2340 | 2340 | VW 1950 | 1850 91" Dia. x_92°H
VU 3000 | 3000 | VW 2500 | 2500 | 102"Dia. x 95°H
VU 4000 | 4000 | VW 3330 | 3330 | 102°Dia. x 123°H
VU4999 | 4988 | VW 4160 | 4160 | 102"Dia. x 152°H

/7 o N

H
V —
QL
lo e
T Dia.
NS
@

AN

FEATURES:

1. 17 dia. flat area for fill opening, agitators,
instruments.

2. 16" dia. fill opening with self-wenting lid.

3. Provision for 217 lid with self-venting lid.

4. Tie-down slots prevent slipping straps.

E. Flat areas provided for addilional filtings.

6. 27 Plastic drain fitting with siphon tube.

Nate: Additional fittings can be factory or fiel

installed. Details may vary according to tank
size.

Look for the PREMIER label of quality. PREMIER PLASTICS ... Good Solid Tanks
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3A2: SCAFCO WATER STORAGE PRODUCT SPECIFICATION
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3A2: SCAFCO WATER STORAGE PRODUCT SPECIFICATION (continued)
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3A2: SCAFCO WATER STORAGE PRODUCT SPECIFICATION (continued)

How Do You Measure Tank Performance?

Consider these performance standards . . .

Corrosion Resistance
Every SCAFCO tank is manufactured from galvanized steel. This hot-dipped zine coating provides a proven protection against
corrosion. The interior is additionally protected by a Flexible liner.

Life Cycle Costs
The Galvanized roof and walls of SCAFCO tanks provide a nearly maintenance-free exterior, virtually eliminating expensive tank
repainting costs.

Pre-Engineered Tank System
SCAFCO tanks are available in 11 diameters and 4 wall heights, with capacities to 104,600 gallons. Our experienced engineering
staff allows us to respond quickly to your specific tank and site needs.

Local Service and Qualified Installation
SCAFCO tanks are sold and erected by trained builder/dealers using specialized equipment for rapid installation. Our local dealer
assure you prompt, quality service.

Wide Selection of Sizes for You!

MODEL EAVE OVERATL MODEL EAVE OVERATLL
NUMBER DIAMETER HEIGHT HEIGHT CAPACITY NUMBER DIAMETER HEIGHT HEIGHT CAPACITY
FEET  MEIERS | FEET METERS PEET werms | earon LERs FEET  METERS FEET WEIERS FEET  METENS | GALLON LTERS

GOILSTP & 183 | 38 1.11 52 1.59 600 2270 2103LSTP 21" 640 | 109 328 [ 1611 516 26400 99930
BI2LSTP £ 183 | 7'3% 220 g 267 1400 5300 2104L8TP 21" sdn | 14040 437 | 2006 624 35,600 134760
BIBLSTP £ 183 [ 1ore 328 124" 375 2,100 7,950 2401 LETP 24" 732 | e 1.1 ' es 325 10700 40500
GBMLITP & 183 | 1474 437 | 15710 484 2900 1980 2402LE8TP 240 732 | MY 220 473 434 22,600 B5550
SH1LSTP gt 234 | e 1.11 3B 1.85 1,500 5680 2403L8TP 24" 732 | 1orer o 328 e 542 34,500 130,600
902LSTP 9234 | 7' 220 gt 293 2,100 11,740 2404L8TP 24" 732 | 144t 437 | 2104t 65l 46500 176,020
S3LSTP g 274 | 1009 328 1327 402 4800 18,170 2701LSTP 270 823 318 111 e 334 13,500 51100
S4LSTP g 274 | 144 437 1g'g™ 510 6,50 24 605 2702L8TP 27 823 i 220 4'e" 442 28,600 108260
1201LSTP 12 266 | 3'E% 111 7 220 2,600 9 840 2703LITP 270 823 | 1orer 328 18'1* 551 43700 165420
1202LSTP 12 366 | 7' 220 e 329 5600 21200 2704LSTP 270 823 | 144 437 | 2108 659 58,800 222580
1203L8TP 12 266 | 10'9 328 144" 437 600 32,550 BMHLETP 3 nid | e L1 [t 260 16700 63220
1204L8TP 120 266 | 14747 437 | 171" 545 | 11600 43910 BMZLITP 1T E A A 220 15'5% 469 35300 133625
1501LSTP 15" 4357 | 3'8” 1.11 8 1” 247 4,100 15,520 AHBLETP A 914 | 1 328 [18'117 577 54,000 204410
1502LSTP 15t 457 | 7'3r 220 11'8* 255 800 33310 IHLETP I Rld | 14t 437 | 22'e 688 T2E00 274820
1503LSTP 15t 457 | 1t 328 15'2% 463 | 13,500 51,100 BIILSTP 330 10b0e | 3ET 111 12'8% 387 20,200 76465
15MLITP 130 457 | 14747 437 186" 572 | 18,100 68,515 BI2LITP 330 1b0e | TET 220 1673 495 42700 1sl640
1801LSTP 18" 549 | 3'8” 1.11 g1 273 6000 22712 2303LITP 3301006 | 1009 328 [ 19107 602 65300 247,190
1802LSTP 18 548 | 7' 220 120" 381 | 12700 48,075 BI4LITP 330 1006 | 14040 437 | 23t4r 702 7,900 332740
18BLITP 18" 548 | 10" 328 1g' 1™ 490 | 19400 73 A B6HLETP 3601097 | P ET 111 137 403 24100 91230
1804LSTP 18" 549 | 1474 437 197 598 | 26,100 98 804} 2602LETP 261097 | T3 220 171 521 50,900 192675
210LSTP b R - T A 1.11 9t iy 299 200 31,040 AGHLITP 3601097 | 1o et 328 | 208t 630 77,800 204 500
2102L8TP 210 sd4l | 7T 220 134" 4m | 17300 5490 BHMLETP 361097 | 14740 437 | 24037 738 | IM600 396850

SCAFCO Grain Systems Compal

SCAFCO. e

Corporatian Spokane, WA 99211-1215, US

Tel: 509-535-157 1 » Toll Free: 1-800-224-0676 * Fax: 509-535-9130 « E-mail: mail @scalco.com « Web: www.scalco.com
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3B1: GOULDS PUMP PRODUCT SPECIFICATION

I I I Residential Water Systems

Goulds Pumps

JRS5X, JRS5K, JRS5L,
JRD5X, JRD5K, JRD5L

Pump and Tank Packages TANK FEATURES

Bl Deep Drawn Steel Shells: Provide
maximum material strength.

M Inner Shell: Prevents diaphragm from
over-expanding.

M Heavy Duty Diaphragm: Made of finest
quality butyl rubber. Separates air and
water, maintains air charge.

- O U e S e MU e e R

High durability exterior finish oftough
powder coat over a zinc phosphate
surface treatment.

Bl Heavy Duty Base: Eliminates corrosion
due t densati d t
[@)GOULDS PUMPS ixccmens hiadeaigh ety

polypropylene.

Goulds Pumps is a brand of ITT Corporation,

wwwwy goulds.com

Engineered for life
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3B1: GOULDS PUMP PRODUCT SPECIFICATION (continued)

ITT

APPLICATIONS

GOULDS PUMPS

Residential Water Systems

PUMP FEATURES

Home, farm and cottage water systems and booster
service.

PUMP SPECIFICATIONS

Pump:
* Pipe connections:
1" NPT pressure
1%4" NPT suction
1" NPT discharge.
* Pressure switch:
AS4FX preset 30-50 PSI

Motor:

+ NEMA service factor.

+ 60 Hz.

+ ¥ HPR, 115/230 V capacitor start.

+ 3500 RPM.

+ Built-in overload with automatic reset.
+ Stainless steel shaft.

ORDER INFORMATION
Model | n | Replacement Pump | Tank Dravedown at
No. Model No. Model | 20/40 PSI| 30/50 PSI
JRD5X | 4 IRDS V15P 1.7 1.4
JRDSK | 1% JRDSLT Y45PST 5.1 4.3
JRD5L | 1 JRDSLT YEOPST 7.3 6.1
JRS5X | 4 IRS5 Y15p 1.7 14
JRS5K | JRSSLT WV45PST 5.1 43
JRSSL | 12 IRS5LT YEOPST 7.3 6.1

B JRS models have an integral shallow well jet built into
the @sing, which eliminates the need for a separate
shallow well adapter.

B JRD models require a deepwell jet assembly package
that must be ordered SEPARATELY.

See twin pipe performance rating chart for jet assembly
package order number.

W Serviceable:

+ Back pullout design allows disassembly of pump for
service without disturbing piping.

« Two compartment motor for easy access to motor
wiring and replaceable components.

« Corrosion resistant, engineered plastic tubing and fit-
tings are easily removed for cleaning. Premium c-ring
design fittings need only be hand tight to seal.

B Powered for Continuous Operation: Pump ratings
are within the motor manufacturer’s recommended
working limits. Can be operated continuously without
damage.

W Corrosion Resistant: Electro-coat paint is applied
inside and out, then baked on.

W Excellent Air Handling Ability: After initial priming the
pump has the ability to re-prime itself even when air
gets into the system.

B Drain Plug: For ease of winterizing and maintenance.

W Seal Housing: Engineered composite. Corrosion and
abrasion resistant.

W Impeller; ED.A. compliant, glass filled Noryl®.

W Diffuser (Guidevane): ED.A. compliant, injection
molded, food grade, glass filled Lexan®.
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3B1: GOULDS PUMP PRODUCT SPECIFICATION (continued)

ITT

PERFORMANCE RATINGS

GOULDS PUMPS

Residential Water Systems

Shallow Well Systems

Twin Pipe Systems

JRS5 PERFORMANCE CURVE (At 0' Suction Lift)

HP/Order No. 1 HP-JRSS HPiModel 14 HP - JRD5
Nozle ANO1E et Assembly | F13.00 | FT4-13 | FT431 | FTa-08 | FTS.14
Venturi AD3330 Package (2)
] Discharge Pressure —PSI Well Casing 3 4 41
Tot_al Suction 70 | 30 | a0 | 50 Wax shut Min. 1.D. {in.}
Lift (Feet) ; y Pressure |[PPE| 3% i 1%
Gallons Per Minute off (Ps1) , SIZE ; .
5 141 | 133 | 105 | 58 64 sudion Jini| 1 1% 144
m 74 70 97 17 03 JetBody {only)] AT3 AT4 ATS
5 ot T 100 1 5o T o Nozzle ANDTS | AND17 | ANDTE | ANDTS | ANOTS
T °E ot e o o \cr‘en:urlw | AD7Z2 | ADTI6 | AD723 | AD7I0 | AD7Z4
ontrol valve
i5 67 65 50 i 51 Setting (PS) 30
Feet |Gallons Per Minute @GPR) 20-50 PSI Pressure Switch Setting
= 30| 64 17 [ 100
E Dla| 57 107 80
Vi <
26g|s0| 43 93 638
2T z|e 62 47
ea g 70 5.0 47 50
T =80 33 43
& Yl 18 37

i1} letAssembly Package includes: Jet Body, Venturi, Nozzle, Foot Valve

Important Note: An offset of 50 feet will result in a decrease of about
25% from ratings as shown

TOTAL DYNAMICHEAD (PSI)

72

64

56

43

40

32

24

GALLONS PER MINUTE

IWMODEL: IRES
SIEE: ANOTS-AD3330
RPM: 3450
HP: o

[

]
o
o
\""-_
.‘-“"‘-.
T
]
N
\\
N

\

0 2 4 3 % 110 12 14 16 18

79
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3B1: GOULDS PUMP PRODUCT SPECIFICATION (continued)

ITT

SYSTEM DIMENSIONS

Residential Water Systems

Model | Tank |TankWt.{lb)| TotalWt. (b} @ | @ | @
JRDEX | VISP 12 43 175125 [ 158
IRS5H | WGP 12 43 18535 167
Model | Afin) | B{in) | Tank |TankWwt. {Ib.) | Total Wt. {Ib.)
JRDSK | 325 | 255 | V4EPST 8 3]
IRDSL 40 33 VBOPST 40 70
IRSEE | 330 | 245 | V4EPST 28 58
JRS5L | 405 320 | VeOpsT 40 70

@GOULDS PUMPS

Goulds Pumps and the [TT Engineered Blocks Symbel are
registered trademarks and tradenames of [TT Corporation.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

BIRPKG December, 2007
© 2007 ITT Corporation

Engineered for life

©
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:
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3C1: PHOTOGRAPH OF RAINWATER CARTRIDGE FILTERS
3F1: PHOTOGRAPH OF UV DISINFECTION
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3C2: HAYWARD RAINWATER SAND FILTER PRODUCT SPECIFICATION

PRO™ SERIES PLUS spuericat oesien sioe-voL FAVIWARD ol Focics

AND FILTERS
One source. Every pool.

3C2
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Code Barriers for Sustainable, Affordable, Residential Development

3C2: HAYWARD RAINWATER SAND FILTER PRODUCT SPECIFICATION

(continued)

| S3605X — 36" Wy 46" H (91 cm x 117 cmy)

w —-— |

Above dimensicns are forfilter onbye Add 14" (38 om] for mulliport vaks, add 7 (8 em) for slide vake.

NMUMBER AREA FLOW RATE PRESSURE REQUIRED
g fhrs. 10 hrs.
SI11SY 495112 99 GPM 50 psi 47520 gal. | 59,400 gal. | 350 Ibs.
0.46 m? 375 LPM 3.45 bar 180k 225K 159 kg
S360S% 6.50 ft.2 130 GPM 50 psi 62,400 gal. | 78,000 gal. | 700 Ibs.
0.60 m? 497 LPM 345 bar 236 K 295 Kl 318 kg

“Based vpon 20 GPM per 12 (215 PA, per m3. Maximum allowable MSF rating.

H Hawward i a registered trademark and Pro and Vari Flo are tradermarks of Hawrand Fool Products, Inc.

@ 2005 Haywand Pool Producks, Inc, (29694)

wiwrwihaywardnet.com

1-888-HAYWARD

Your Choice of Control Valves

Select from o wide array of valve opfions

for customized control of your filtration

system, including Horpwards 2", 2-posifion

slide valve,

Patented Service-Ease Design
with unigque {o|d'm9

ball jeint design allerees
lateral assem b\y fo
he sasily cocessad

for s'\mp\e servicing.

HAYWARDrool Products

One source. Every pool.
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3G: SCHEMATIC OF TYPICAL SINGLE HOME SCALE RAINWATER

HARVESTING SYSTEM
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4A: MEMBRANE BIOREACTOR SYSTEM

Vg |
K ) imagination at worl GE Water & Process Technologies

Membrane Bioreactor (MBR)

ZeeWeed* MBR

ZeeWeed membrane bioreactors
[MBR} produce effluent far
discharge or reuse thot far
exceeds the world’s most
stringent requlations.

Efficient, cost-effective wastewater treatment

With membrane bioreactor installations totalling over 450 MGD** of treatment
capacity, GE Water & Process Technologies reinforced hollow fiber membranes are
the trusted membrane platform. You're investing in peace of mind as well as
technology.

ZeeWeed membrane bioreactor systems combine proven ultrafiltration technology
with biological treatment for municipal, commercial and industrial w astewater
treatment and water reuse applications. The membrane bioreactor syst em
incorporates reinforced hollow fiber membranes specifically designed to meet the
requirements of wastewater treatment. Membrane bioreactor systems replace
conventional treatment and combine clarification, aeration and filtration into a simple
and cost-effective process that reduces capital and operating costs. The resultis
consistent, high quality effluent suitable for any discharge or reuse application.

From small and simple membrane bioreactor systems to the world's largest and most
dependable, GE has the most system / process engineering and operating
experience.

Considering a Membrane Bioreactor Plant?

Learn more about design considerations that will ensure the best value for your dollar,
smart features that guarantee trouble-free performance, and operational strategies to
handle unexpected situations.

Membrane Bioreactor Design Considerations »

GE offers real world membrane bioreactor knowledge with industry leading design
teams and long-term operating experience which ensures that our customers receive
reliable and trouble-free MBR solutions for:

Plant retrofits

Cold climate operation
Bio-phosphorus removal
Bio-nitrogen removal

Reverse osmosis pretreatment
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4A: MEMBRANE BIOREACTOR SYSTEM (continued)

Direct reuse

Direct discharge

Aguifer recharge

Small, medium and large plants

**peak daily flow rates. This includes membrane bicreactor plants in design,
construction or operating as of December 31/04.

Membrane Bioreactor (MBR) Process

The ZeeWeed membrane bioreactor (MBR) process is a GE technclogy that consists
of a suspended growth biclogical reactor integrated with an ultrafiltration membrane
system, using the ZeeWeed hollow fiber membrane. Essentially, the ultrafiltration
system replaces the solids separation function of secondary clarifiers and sand filters
in a conventional activated sludge system.

ZeeWeed ultrafiltration membranes are immersed in an aeration tank, in direct
contact with mixed liquor. Through the use of a permeate pump, a vacuum is applied
to a header connected to the membranes. The vacuum draws the treated water
through the hollow fiber ultrafiltration membranes. Permeate is then directed to
disinfection or discharge facilities. Intermittent airflow is introduced to the bottom of
the membrane module, producing turbulence that scours the external surface of the
hollow fibers. This scouring action transfers rejected solids away from the membrane
surface.

ZeeWeed membrane bicreactor technology effectively overcomes the problems
associated with poor settling of sludge in conventional activated sludge processes.
ZeeWeed MBR technology permits bioreactor operation with considerably higher
mixed liquor solids concentrations than conventional activated sludge systems that
are limited by sludge settling. The ZeeWeed MBR process is typically operated ata
mixed liquor suspended solids (MLSS) concentration in the range of 8 000 to 10,000
mg/L. Elevated biomass concentrations allow for highly effective removal of both
soluble and particulate biodegradable material in the waste stream. The ZeeVWeed
MEBR process combines the unit operations of aeration, secondary clarification and
filtration into a single process, producing a high quality effluent, simplifying operation
and greatly reducing space requirements.

ZeeWeed Membrane Bioreactor Features and Benefits

= Physical ultrafiltration (UF) barrier

Produces a high quality effluent suitable for direct reuse
= Unmatched fiber ruggedness

Ensures a longer membrane life in harsh wastewater operating environments
= Hollow fiber geometry

Provides a greater filtration surface area which reduces plant footprint and
effectively distributes cleaning solutions

= Effective backpulse cleaning

Maintains long-term, peak system performance and provides a simple, rapid
method of recovery in the event of a plant upset

= Automated in-situ cleaning
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4A: MEMBRANE BIOREACTOR SYSTEM (continued)

Simplifies system operation and maintenance, while reducing operatin g costs
= "Self-healing" fibers

No catastrophic membrane failures means that your plant keeps workin g
+  Compact design

Smaller plant footprint reduces capital costs
= Proven system performance

Successful track record of operation in hundreds of municipal and in dustrial
applications provides you with peace of mind

ZeeWeed Membrane Bioreactor Treatment Results

BOD <2 mg/L

TGS < 0.5 mg/L
NH3-N < 0.5 mg/L

TN <3 mg/L**

TP < 0.05 mg/L**
Turbidity < 0.2 NTU

Fecal Coliform <10 CFU/M00 mL
Transmisivity >75%

" with appropriate biclogical design and/or chemical addition

Reinforced Membranes for Membrane Bioreactor Applications

Reinforced membranes™ are preferred for membrane bioreactor (MER)
applications because it's never a perfect world.

The reinforced hollow fiber membrane design philosophy benefits user s today and in
the future. You may never need to use the built-in safety features such as the ability
to effectively backpulse, but if you do, you'll be glad the security is there.

Unmatched ruggedness results in a longer membrane life and lower plant life
cycle costs

"Self-healing" fibers mean no catastrophic membrane failures and no plant
shutdowns

Effective back-pulse cleaning ensures long-term, peak system performance and
= a simple method to recover the membrane permeability in the event of a plant
upset

= Compact design means smaller plants and reduced capital and operatin g costs.

The rugged membranes have a proven track record for operating in all types of
demanding environments, including municipal/commercial/industrial wa stewater and
landfill leachate applications.

* Trademarked in one or more countries
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4B: REVERSE OSMOSIS SYSTEM
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4B: REVERSE OSMOSIS SYSTEM (continued)

Depth Approx. (inch )
SHIPPING WEIGHT
LBS. Approx.

MODEL:

Recovery Range
Permeate Rate (gpm)

VY LR DILVIRLINSLIVIIND
Approx. Height (inch )
Approx. Width (inch )
Approx. Depth (inch )
SHIPPING WEIGHT
Approx. LBS. .

15 15

75 85

HF4 SERIES SPECIFICATIONS

HF4-2 HF43 HF4-5 HF46 HF48 HF4-10
50-75%  50-75%  50-75% 50-75% 50-75%  50-75%

1.5 3 4.5 6 7.5 9

50 50 55 35 60 60
30 30 30 30 30 30
20 20 20 26 26 26
170 185 215 235 325 345

Feor more information call 800-421-5000
www. HFPureW ater.com
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4B: REVERSE OSMOSIS SYSTEM (continued)

HF4H SERIES SPECIFICATTONS

MODEL: HF4H-12 HF4H-15 HF4H-20 HF4H-27 HF4H-31

Recovery Range 66-75% 66-75%  66-75% 66-75% 66-75%
[Permeate Rate (gpm) 11.2 15 188 26.2 30

Concentrate Rate (gpm) 34 5 6.3 8.8 10.0
PUMP AND MOTOR

RO Motor (HP) 7.5 7.5 10 15 15
D M ator THDY 2 b ] s s

Saj_‘e Drinking Water I Product I ngredient Water I

For more information call 800-421-5000
www. HFPureW ater.com
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4B: REVERSE OSMOSIS SYSTEM (continued)

The inherent advantages of RO technology can be summed up as follows:

1. RO units produce water similar in quality to demineralized or distilled water.

2. Low operating costs as well as the ability to remove organic contaminants and 95-99% of inorganic salts
make RO an attractive and ideal water purification technology for most industrial applications.

The tradition of research and technological innovations at HF provides important advantages to our custom-
ers and this is underscored by the constant effort in presenting new models, solutions and plant design ideas.

Three classes of units are available as follows:
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4B: REVERSE OSMOSIS SYSTEM (continued)

FOOU 1LY CULEIL Wals A
Greenhouse watering X X X
Grocery stores X X X
Ton exchange pre-treatment. X X X
Metal plating X X X
Process ingredient water X X X
R & D lab use X

Restaurant X X X
Rinse water X

Safe Drinking Water X X X
3pot freerinse X

Whole home RO X X X

For more information call 800-421-5000
www. H FPureW ater.com



