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In March 1999, a new “green” building opened on the corner of Selby Avenue and Dale
Street in Saint Paul. The building is home to the Saint Paul Neighborhood Energy
Consortium (NEC) and the Mississippi Market Cooperative’s (MMC) new natural foods

grocery store and administrative offices. 

Green buildings:
• Are safer and healthier for occupants and construction workers
• Help protect the environment by creating less waste and air and water pollution
• Incorporate existing urban infrastructure such as bus stops and foot traffic from surrounding

neighborhoods
• Conserve natural resources by using salvaged, recycled or recyclable materials 
• Use less energy for operation and maintenance.

This project specifically demonstrates how green features can be added to a building late in the
design phase. Original design plans for the new building did not include green features. When the
NEC signed on as a tenant, they initiated discussion on the inclusion of green features in the build-
ing. While adding environmental upgrades to a building late in the design process can have a signifi-
cant impact, there are limitations because of existing design and cost constraints. The MMC building
is a regional model of the green features that are feasible to add to a building after initial design
plans have been drawn.

This manual describes the process for adding green features to a building late in the design process,
details the environmental features added to the MMC building and NEC’s office, and offers a resource
list of manufacturers of recycled and recyclable building materials. 

So, why was it important to the NEC to add green features
to the new building? 

The NEC is a nonprofit coalition of 21 community organi-
zations that serves Saint Paul area residents and business-
es. Its purpose is to provide information, services and pro-
grams that contribute to an environmentally responsible

community. The NEC has been serving the Saint Paul area for 14 years. Current programs and activ-
ities cover a variety of environmental issues including recycling and waste reduction, energy conser-
vation, water quality protection, greening (increasing sustainably landscaped areas), toxin reduction
and alternative transportation. The NEC strives to provide individual residents with practical tools or
actions they can take in their own homes, yards and businesses to protect the environment. 

The NEC’s commitment to adding environmental upgrades to the MMC building stems from our mis-
sion of environmental stewardship and public education. The green features in the new building
reflect the NEC’s environmental mission, provide a sustainable development model for the com-
munity and demonstrate the latest technology for environmental materials.

Saint Paul Neighborhood Energy Co

INTRODUCTION
Countertops made from newspaper . . . 

recycled paint . . . 

windows that open . . . 

light shelves?



And, who is the MMC?
MMC is a consumer-owned cooperative that has operated at various loca-
tions in Saint Paul for the past 20 years. In 1997, Mississippi Market
undertook an ambitious effort to build a second store on the corner of
Selby Avenue and Dale Street. Both of MMC’s stores are member-owned
cooperatives. Mississippi Market provides an opportunity for positive
change in the way food is produced, distributed and marketed and
serves as a successful example of the cooperative business model.

How did the NEC and the MMC become partners?
In 1997, the MMC received developer’s rights to build a second natural food grocery store on Selby
Avenue and Dale Street. The building underwent several design changes from a single-story building
to a  two-story, mixed-use structure. When an original tenant pulled out of the project, the MMC
wanted to redesign the building as a single-story, single-use structure.  The Saint Paul Department
of Planning and Economic Development (PED), which was reviewing and recommending a financing
package for the project to the Saint Paul City Council, objected to a single-use, single-tenant build-
ing. The community also preferred a multi-use, multi-story building.

In January 1998, the NEC had decided to leave its location on Cleveland
Avenue in Saint Paul because of concerns about the indoor air quality of
the building and a desire to have office space that better reflected our mis-
sion. When approached, the NEC showed immediate interest in leasing
space from the MMC. With the NEC as a tenant, the building could be
restored as a two-story, mixed-use structure. The NEC and the MMC
entered into a 60-day letter of intent to explore lease negotiations. Of imme-
diate priority to the NEC was opening discussion on the addition of green
features to the building. The MMC board of directors supported the inclu-
sion of green features into the building, but they were under deadline and

did not want any further delays with the construction and opening of the new
grocery store.

In March 1998, the NEC hired LHB Engineers & Architects—a firm that special-
izes in healthy building designs—to help identify ways to green the new MMC
building. After months of planning and negotiating, agreement was reached on
environmental upgrades and a lease was signed.

The new MMC building now features reduced paved surfaces to allow more
space for bike racks and landscaping; low-maintenance stained concrete floors;

energy-efficient refrigerators, freezers, water heaters and lighting systems; recycling and composting
systems to reduce waste, light shelves that reflect sunlight into the building and special windows
that allow daylight in but reflect heat.

During design and construction of the NEC’s office, the NEC questioned every material and process
to make sure it had the least possible environmental impact. Staff from LHB Engineers & Architects
and the NEC researched and sought out recycled or salvaged materials to meet goals for reuse and
waste reduction. The end result is an environmental office with colorful, sleek architecture that
beautifully demonstrates the use of recycled, recyclable and salvaged materials. In the NEC’s office
you will find:  lighting systems that dim based on available daylight; light shelves; countertops made
from recycled newspaper; cabinets made from wheat straw; salvaged materials such as cabinets,
hardwood flooring and interior windows; recycled paint and no toxic paint; recycled carpet and office
systems; and a very energy-efficient heating and cooling system.
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The successful construction of the Mississippi Market building is a result of strong working partner-
ships between the NEC and the MMC. Through many obstacles, these partnerships kept the project
moving forward. 

As the NEC and the MMC entered lease negotiations, it became clear they needed additional expertise
on incorporating green features into an existing building design. The NEC contacted Rick Carter at
LHB Engineers & Architects. LHB is a regional expert on healthy building designs. Mr. Carter recog-
nized the difficulty of adding environmental features to the building late in the design process and
the importance of bringing all parties together to reach agreement on design changes. To accomplish
this goal, a “Healthy Building Charrette” was called. Mr. Carter skillfully facilitated the charrette,
moving the NEC and MMC towards agreement on green features. 

Participants at the charette included:
• NEC: Representatives from the NEC’s staff and board attended who had technical expertise in

different environmental areas.
• MMC: Representatives from the MMC.
• LHB Engineers & Architects: Representatives from LHB.
• City of Saint Paul, Department of Planning and Economic Development (PED): PED

recommended a grant and loan funding package to MMC for the building and had final
approval on design specifications.

• Office of Environmental Assistance (OEA): The OEA encourages the development and use
of recycled products and sustainable development practices. 

• Saint Paul City Council:  Jerry Blakey, the city council representative for the site, was
instrumental in securing additional funding and moving the project forward.

• Planmark: Planmark was the architect hired by the MMC to design the building.
• Summit-University Planning Council: The new building is located in the boundaries of the

Summit-University neighborhood served by this local planning and community involvement
organization.

• Witcher Construction: Witcher is the general contractor hired by the MMC to construct the
building.

The overall goal of the charrette was to bring all vested parties to the table to educate everyone on
potential environmental upgrades and to discuss the inclusion of environmental features into the
existing building design. In order for the project to move forward with green features, there needed to
be understanding and support from all parties. It was also important to address limitations that
would impact the inclusion of green features into the building. These primarily included time, money
and design elements that were off-limits for review. 

During the charrette, an overview of the project and extensive discussion on green building features
was presented.  Environmental features were discussed for the site, structure, envelope, interior mate-
rials, heating/venting/air conditioning (HVAC), elec-
trical system, waste reduction and recycling, and
maintenance. Also on the agenda were specific items
needed before design and construction could move
forward, a “List of Givens,” which were items not up
for discussion (for example, no basement, building
footprint cannot be changed, community must be
informed on project progress) and next steps. 

BUILDING BOTH PARTNERSHIPS 
AND A GREEN STRUCTURE 
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At the conclusion of the charrette, it was agreed that LHB would work with Planmark, Witcher, the
NEC and the MMC to conduct a healthy building review. The review would provide specific recom-
mendations for making the building more environmentally friendly while taking into consideration
agreed-upon parameters for time, money and design. 

All participants agreed that the charrette was a success. The NEC and MMC were closer to signing a
lease, the city of Saint Paul was pleased that a mixed-use, two-story building was again being
designed and the construction professionals were working well together. The ultimate result was a
healthy building review that followed one month later. In the document, specific environmental
improvements were laid out with associated costs and paybacks. Preliminary calculations estimated
an increased cost of $155,000 with an annual savings of $100,000 for a straight payback in one and
a half years. Paybacks include not only out of pocket savings from reduced heating and cooling costs,
but also increased worker productivity. The healthy building review became the standard that guided
all discussions on green building features and ultimately detailed the environmental upgrades
included in the building. 

The NEC was not a typical tenant. From the beginning, the NEC proposed significant changes to the
design and operation of a building in which it would be simply leasing space. MMC was open to
broad lease negotiations because they were eager to move forward with their development project.
This project had seen several designs and delays. The NEC and MMC were also flexible during lease
negotiations because the partnership between them was a natural alliance with benefits for both.

With the completion of the healthy building review by LHB, final lease negotiations proceeded. The
NEC hired an attorney from Faegre & Benson who specialized in real estate law to draft a lease. The
healthy building review became an attachment in the lease spelling out a multitude of environmental
upgrades for the MMC’s building. The proposed green features had implications for the whole build-
ing, not just the NEC’s office space. Methods were detailed to reduce the amount of paved surfaces to
increase green areas and increase composting and on-site recycling, and specifications were set for
energy-efficient appliances. The lease also specified that the NEC would have a separate HVAC sys-
tem and that utilities for the NEC’s office would be metered separately. While these green principles
were a major guiding force during final design and construction of the building, modifications were
ultimately implemented because of cost, time and design constraints. 

As mentioned above, it is fair to say the NEC was not a typical tenant. It is also fair to say that the
NEC was an unusual partner. The NEC brought many advantages to the project as well. NEC staff
are technical experts on environmental issues including recycling and energy-efficiency. This expert-
ise was greatly needed during the construction process and saved both time and money. The NEC
was also successful in helping the MMC to leverage additional funding for the proposed environmen-
tal features. After the charrette, the city of Saint Paul agreed to an additional grant and low interest
loan for the MMC building.

Through the lease negotiations, the NEC learned to be bold and ask for the environmental features it
wanted for the new building. The NEC also learned the value of compromise and working together
with its new partner, the MMC.

LEASE NEGOTIATIONS
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The NEC successfully secured a grant and donations of material and cash that helped fund green
improvements to our office. Suppliers of green materials were flexible about discussing donations and

generous in providing a discount of their items. Many local businesses and
individuals were supportive of the NEC’s environmental mission and quick to
make a cash donation. 

Donations were key in moving the project forward or in making a recycled
material affordable for the NEC. In April 1998, the NEC received a time sensi-
tive grant from the Minnesota Office of Environmental Assistance (OEA).
This grant provided the initial funding needed to hire LHB Engineers &
Architects to conduct the charrette and healthy building review. This grant

came at a critical time as it allowed the NEC to hire an expert to educate all par-
ties on green building design and to help incorporate green features into the

building.

The NEC is very grateful to all donors for the contribution they made to the NEC’s green office space.

Below is a list of all donors.

During design and construction of the building, and particularly of the NEC’s office space, materials
were evaluated for their short- and long-term environmental impacts in addition to considerations of
cost, aesthetics and functionality. At every step, we asked ourselves and those working with us on
the project how the material would affect the environment. Will this floor covering affect the indoor
air quality? Can we find a recycled material or less-toxic material? Can we reuse something that was
salvaged from another building? How was the product manufactured? How will the material affect
the health of workers and building occupants? These are questions that anyone can ask when build-
ing or remodeling an office or home. A final consideration made by the NEC was an attempt to find
materials that were produced locally. This not only supports local businesses, but also reduces the
environmental costs of transporting materials over long distances.

Following is a description of the environmental features at the new building and in the NEC’s new
office space. Product information provided by manufacturers is the source for the details.

All Paper Recycling, Inc.
Bauer Bros. Salvage
Adele Binning
Brown and Company
By All Means Graphics
Center for Energy and

Environment
City of Saint Paul
Collins & Aikman
Duluth Timber
Environment & Energy

Resource Center

EZ Recycling, Inc.
Faegre & Benson
Guilford of Maine, Inc.
Hoeft Appliance Center
Anne Hunt
ICI Deluxe
Midwest Specialty Marketing
Richard Miller
Minnesota Office of

Environmental Assistance
Northern States Power Company
Office Plan

Joe Otte
Outback Nursery
Carrie Schafer
Schroeder Milk Company
Shakopee Valley Printing
Sound Systems
State of Minnesota
SuperCycle, Inc.
Kent Treichel
Wescott’s Station Antiques
Winona Industries
WomenVenture

GRANTS AND DONATIONS

NEW BUILDING’S GREEN FEATURES



PARKING LOTS AND LANDSCAPED AREAS
The new MMC building is located on a busy, urban corner. Adjacent to the building is a first-ring
neighborhood that has a 100-year-old history. Prior to immigrant European settlement, the site and
surrounding area were an oak savanna habitat with scattered oak trees and prairie grasses and
forbs. A hint of this landscape exists in a 200 year-old bur oak tree located on the property next to
the new building. Special precautions were taken during construction to protect this beautiful tree.

One of the NEC’s goals was to work with the MMC to redesign the exterior grounds of the building so
it would fit into the neighborhood. In 1995, Mayor Norman Coleman and other community members
envisioned riverfront development as a stimulus for economic develop-
ment throughout Saint Paul. A two-year citizen planning process
resulted in a development framework called Saint Paul on the
Mississippi. The framework identified ten guiding principles to create a
holistic approach to city building. The principles defined in the frame-
work lay out guidelines for community-based development that meets
the needs of many. For example, the increased use of windows and
infrastructure for pedestrians is encouraged. Overall, the principles
advised sustainable development which balances community well-
being, economic prosperity and environmental protection,

Exterior improvements to the building sought to follow the develop-
ment framework. One of the strategies for creating a sense of place is
making a site more friendly and welcoming to the public. To do that,
the NEC wanted to create more space on the grounds for plants, trees
and shrubs. The NEC also wanted to design the site so that nature’s processes could improve the
ecosystem function and have less of an environmental impact. Specifically, the NEC wanted to reduce
impervious surfaces (hard surfaces such as parking lots and sidewalks), increase on-site filtration of
parking lot runoff and increase the amount of space available for trees, shrubs and plants.

The NEC negotiated with the MMC to reduce impervious surfaces by decreasing the number of park-
ing spaces and narrowing the drive lanes. While these changes met city code requirements, the
resulting number of parking spaces is less than typical for equally sized buildings. The City of Saint
Paul Office of License, Inspections & Environmental Protection helped to determine specific code
requirements and the best way to maintain function in the parking lots while reducing parking

spaces. Reducing the number of parking spaces not only provided more green space for
landscaping, but will also encourage staff at the NEC and MMC to commute by
walking, bike, bus or carpool. Through negotiations, ten parking spaces were
removed and impervious surface was reduced by 15 percent. 

Water that drains into the storm sewers from rainfall or snowfall runs directly into
the Mississippi River. The flow to the storm sewer typically carries more than water.
Anything in the path of flowing runoff is taken along and carried right into the river.
This includes dirt and sand, trash, fluids that leak from cars, cigarette butts, etc. All
of these materials pollute the Mississippi River. Increasing on-site infiltration is an

effective method for treating runoff and protecting local bodies of water. 

Different strategies for increasing infiltration were implemented in the north and
south parking lots because of drainage patterns and existing structures. These
strategies will not keep all of the storm water from reaching the Mississippi River.
However, they will collect and infiltrate the first half inch of rain events or runoff.
This first flush is the most polluted and so treating it on-site has the biggest
impact on protecting the water quality of the Mississippi River. 
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A geo-technical report by Wenck Associates was conducted as part of the decision-mak-
ing process for increasing on-site infiltration. The report analyzed the soil and

groundwater to determine if there was any contamination (there was not), to identify
the infiltration capacity of the soil and recommend construction methods. Report

findings were then used by Westwood Professional Services and Planmart to
design and construct the north and south parking lots and landscaped areas
around them.

In the north parking lot, a drain pipe system was installed under the asphalt
to collect and infiltrate storm water into the ground. A French drain system
was used, which consists of perforated PVC pipe wrapped in geotextile cloth

surrounded by pea gravel. Runoff from small rain events will move through the
perforations in the pipe into the pea gravel and then slowly seep into the surround-

ing ground. In the process, pollutants such as oil and gas are broken down by soil
microbes and removed from the water. The geo-technical report included soil and ground water tests
which determined if the site was suitable for a French drain system. A key factor was the depth of
the water table. Because there is at least three feet between the drain system and the water table,
the French drain system was determined suitable for this site. 

Landscaping around the north parking lot will also decrease the amount of water running off the site
into storm sewers. With parking spaces and drive lanes reduced, 2,500 square feet of landscaped
area was added around the perimeter of the parking lot. Soft surfaces such as landscaped areas
facilitate the absorption of rain into the soil rather than allowing it to runoff to the storm sewers.
Trees and shrubs planted in the landscaped areas will intercept rainfall, preventing it from landing
on sidewalks and parking lots. This water is either absorbed by the leaves on the trees or evaporates
into the atmosphere.

Methods for increasing infiltration around the south parking lot differed. This parking area was an
existing lot that was scheduled to be resurfaced. Installing drain pipes was not an option. In addi-
tion, drainage patterns indicated that the water flow moved towards a south area that was to be
landscaped. To encourage the infiltration of runoff into the ground, this green space was specifically
designed to function as rain gardens. Rain gardens are designed with a small depression near the
center that collects and infiltrates rainfall and runoff water. The gardens will be landscaped with
Minnesota native plants that are tolerant of wet conditions. The rain gardens will collect and infiltrate
up to a half inch of water from each rain event. The design for the rain
gardens is based on principles outlined in “Bringing Garden Amenities
into Your Neighborhood: Infrastructure for Ecological Quality” by Joan
Nassauer, et al.

The remaining green space around the south parking lot will be land-
scaped with Minnesota native plants found on prairies and oak savan-
nas. These native plants have deep roots that create numerous chan-
nels for water to infiltrate deep into the soil. 

The NEC will collaborate with staff at the MMC and with the MMC’s
gardening committee on the final design, planting and care and main-
tenance of all trees, shrubs and plants. The gardening committee con-
sists of member-owners of the market and volunteers from the sur-
rounding community. Plants native to Minnesota will be used in most
landscaping. Examples of native plants include favorites like purple coneflower and black-eyed
Susan; others such as wild columbine, blazing star and butterfly flower; grasses such as indiangrass
and side oats grama; and bushes such as dogwood and juneberry.
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STRUCTURE
Waste reduction and recycling:  The NEC wanted to reduce the amount of construction waste gen-
erated on-site and then wanted to recycle as much of that waste as possible. A minimum 75 percent
diversion goal from landfills was set at the beginning of the project. The site for the building is on a

one-acre lot in a built, urban environment. As a result, there was not room
for source separation at the site. Logan Hauling set up dumpsters on site.
When filled, the dumpsters were taken to SKB Disposal where they were
source separated. A total of 103 tons of waste was removed from the site
with 30 percent recycled. While this did not meet waste reduction goals, it
was a vast improvement over SKB’s previous recovery rate of zero percent.
SKB had never recycled construction material before and set up a new
system for the MMC building project. This educated SKB on new options
for recycling construction waste that can be replicated in the future.

Reuse and deconstruction:  Future reuse and deconstruction of the building was taken into consid-
eration during design to minimize waste. The NEC’s office space was designed to be open with office
systems instead of built offices. This maximizes options for future use and reduces the need for
deconstruction. 

Fly ash content in concrete:  Fly ash is a by-product that results when garbage is incinerated.
Typically, the fly ash is disposed of in a landfill. Using concrete with a fly ash content is a waste
reduction effort because it diverts waste from a landfill. During construction, concrete with fly ash
was used in the pilings for the building. 

ENVELOPE
Light shelves:  Light shelves are ledges that
extend out between the upper and lower win-
dows of each of the sixteen sets of double win-
dows on the second floor of the building. The
light shelves were designed on the exterior and
the interior of the building to reflect sunlight
through the upper windows onto the ceiling
inside, where the light is diffused and reflected
back down over the room, throwing a soft, natu-
ral light throughout the NEC’s office space. On
hot summer days, when the sun is high, the
light shelves shade the large lower windows
from the heating rays. Light shelves help reduce
lighting and cooling costs, but they also make
the office a bright and pleasant place to work.

Skylights:  Sixteen skylights were added to the building design to increase daylighting. Ten are
located in the NEC’s office, four in the MMC’s office and two in a shared classroom. Scattered
throughout the office, the skylights brighten rooms and bring a piece of blue sky inside. During day-
light hours, it is often not necessary to turn on lights in different parts of the office because of the
light brought inside by the skylights.

Exterior Windows:  Additional window area was added to the building to increase natural daylight.
The windows in the building are Argon filled with Low E Glazing and are operable. Argon is a com-
mon gas that does not conduct heat as fast as air. This means that the light coming into the building
will not carry as much heat with it as it would if the windows were filled with oxygen. Argon filled
windows are also more energy-efficient because they do not allow as much heat to move through
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them to the outside in the winter. Additionally, Argon filled windows reduce sound from the streets
outside the building.

Low E Glazing is an energy-efficient coating that reflects infrared heat back into the building in the
winter preventing it from flowing out through the window, and conversely reflects infrared heat back
to the outside in the summer. This keeps heat outside in the summer and inside in the winter. 

Operable windows were installed in the building to allow passive ventilation from outside air. Fresh
air improves the work environment and saves energy by allowing outside air to heat and cool the
building’s interior. This will be particularly helpful during seasonal changes in the spring and fall.
Operable windows also provide workers individual control over the temperature in their space. This
translates into improved comfort and productivity.

INTERIOR MATERIALS
All of the materials used in the NEC’s office—from light switch plates to carpet—were assessed for
how they would impact the environment, indoor air quality and the overall well-being of occupants
and workers. Materials were evaluated based on whether they were salvaged, recycled or recyclable;
durable for long-term use; able to be maintained with non-toxic cleaning materials; and low-or no-
VOC (volatile organic compounds). VOCs occur when ground level ozone interacts with sunlight.
Building materials commonly used in the construction and renovation of buildings can off gas VOCs
such as formaldehyde or benzene. VOCs at varying concentrations have been found to be irritants
and a cause of adverse health effects to building occupants. Some materials with VOCs are:
adhesives, floor covering, plastic laminates, paints and sealants. This is in no way a complete list,
but it illustrates the great variety of materials that emit VOCs.

Paint:  The NEC used both recycled paint and no-VOC paint in its office space. The NEC was referred
by the OEA to Hirshfields, a Minneapolis paint manufacturer that reprocesses
leftover paint from paint contractors. Tests show that this recycled paint meets all
industry standards and can be found at equal or lower cost than virgin paint. The
NEC paid $8.25 per gallon for recycled paint. Recycled paint can be applied to
sheetrock or gypsum board without any application problems, but is not recom-
mended for metal surfaces. Paint manufacturers can tint recycled paint to your
specifications; although, colors are limited to those in the middle spectrums on a
paint strip, and the finish is flatter than for virgin paint. It is difficult to match
very light and very dark colors. Over 35 gallons of a cream colored recycled paint

was used in the NEC’s office without any application problems, and the MMC used 120 gallons of
recycled paint on the second floor in hallways, the breakroom, the classroom and their office space. 

No-VOC paint purchased from ICI Deluxe in Roseville was also used in the NEC’s office. No-VOC
paint does not give off any harmful volatile organic compounds so it is better for indoor air quality.
Using less toxic paint protects the health of manufacturers who make the paint, workers who apply
the paint and the occupants of the building who are breathing the indoor air over the long term. The
NEC used no-VOC paint for the rich green, blue, gold and purple colors in the office. It can be
applied to metal surfaces and can be tinted to any color. The cost for no-VOC paint (about $20 a gal-
lon) is slightly higher than for typical latex paint. ICI Deluxe provided the paint to the NEC at a
reduced cost of $12 a gallon. In addition to ICI Deluxe, other manufacturers of no-VOC paint include
Sherwin Williams and Duron.

Carpet:  The NEC installed carpet from Collins & Aikman, a Georgia-based flooring com-
pany that has won national awards for its environmental innovation. Collins &
Aikman uses a patented glue-free adhesive that has virtually eliminated off-gassing
from wet adhesives, protecting indoor air quality. The carpet backing is made from
old recycled carpets. Where does Collins & Aikman get the old carpeting to make
the new carpet backing? The company promises to take back and recycle all carpet
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they have ever produced to keep it out of landfills and incinerators. The carpet has a 15 year warran-
ty against replacement. All of these efforts save millions of pounds of waste from going to landfills
each year, spare millions of pounds of natural resources and consume less energy. 

Carpet installed by the MMC in the hallways and in their office space came from a company called
Interface. Interface has a corporate goal of sustainability by eliminating waste and molecular emis-
sions, using renewable energy, closing the loop by creating cyclical production flows and using
resource efficient transportation. The company is truly striving to “be the first name in industrial
ecology, a corporation that cherishes nature and restores the environment.” 

Stained concrete floors:  In addition to adding character to a room, stained concrete floors are an
earth friendly floor covering choice. The NEC used stained concrete floors in the library and small
conference room. The deep variegated purple stain brings color to these rooms and demonstrates an
alternative to vinyl composite flooring. Stained concrete does not involve a toxic manufacturing
process like other floor coverings, is applied with a water-based process and does not require waxing
or other involved maintenance. 

The NEC chose a hard surface flooring for the library because we are expecting a lot of traffic in this
room. The library is a public space that will house a reference and children’s library. This room will
see muddy boots, soda pop and food. A hard surface such as stained concrete was a wise choice
because it is easy to clean and maintain under this expected use. 

Salvaged hardwood floors:  The large conference room in the NEC’s office
is full of light from two skylights and two big salvaged windows (41/2 feet
by 7 feet) that let in light from the larger space, all warmed by the soft
yellow no-VOC paint. The crowning glory? Salvaged hardwood floors give
the room a majestic feel. Duluth Timber Company dismantles railroad
trestles, warehouse trusses and wine and beer vats to reclaim the several
hundred year old wood used to build them. Then, the wood is resawn into
hardwood flooring, posts, beams and landscape features. 

In the large conference room, the NEC used a veneer of salvaged oak that was planed down and
attached to a base wood. A typical 3/4-inch tongue and groove hardwood floor—available from Duluth
Timber—could not be installed because it would not have complied with the Americans with
Disabilities Act, which specifies transitions in floor coverings between rooms. A 3/4-inch tongue and
groove floor would have required a one inch step up that would have posed a tripping hazard. With
advanced planning, the NEC could have had the concrete floor in the large conference room poured
lower to accommodate the increased height. The distressed oak flooring from Duluth Timber brings
warmth and beauty to the office.

Recycled rubber flooring:  The rubber floor in the work room is a vibrant green color. It is also a
“green” product. Manufactured by Nora Rubber Floorcoverings, the rubber floor contains recycled
production remnants and trimmings from the floor covering manufacturing process. The company
also has made energy-efficient improvements to their manufacturing facilities to reduce energy con-
sumption by 50 percent. Cooling water required for production is recirculated, reducing the volume
of fresh water consumed. Nora Rubber Floorcoverings are also good for indoor air quality because
they do not contain PVC, plasticizers, halogens, formaldehyde or asbestos. All of this benefits work-
ers and occupants. Rubber flooring was also a functional choice for the NEC. In the work room, staff
are handling copy machine and printer toner, glues and other spillable materials. A rubber floor is
easily cleaned and not as susceptible to stains as carpet.

Reused office furniture:  Reusing and remanufacturing office furniture is good for the environment
because fewer raw materials are needed. Remanufacturing conserves natural resources such as
wood, aluminum, steel, plastics and fiber. It also saves money. Generally, buying recycled office fur-
niture saves 30 to 50 percent. It is a myth that reused office furniture is not durable. Most office fur-
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niture has a long life and can have color and fabric changed to match any
office interior.

The NEC purchased reused and remanufactured office furniture for the new
office. This included panels for office systems, tables and chairs for a class-
room, lockers for the shower room, and wood chairs for the display area and
large conference room. 

Office systems—affectionately referred to as cubicles or cubes—are often
thought of as bland, gray boxes for housing employees. Using them once is
bad enough. But recycling them? The NEC had many discussions about using office systems instead
of built offices. Staff feared a loss of privacy and individuality. LHB assured the NEC that office sys-
tems can be bright, colorful and designed to meet workers’ needs. To provide an example of a colorful
and interesting office system, LHB offered a tour of their space. After the tour, many staff were con-
vinced. The NEC’s office systems contribute to an open environment and give employees the horizon-
tal work space they need.

Office systems are also an environmentally wise choice. There are several durable brands of office
workstations—such as Haworth, Steelcase and Herman Miller—which are designed to be refurbished.
Office systems also reduce future deconstruction and provide flexibility. There are no sheetrock walls
to tear down by a new tenant and the existing office systems can be reused.

The NEC chose Hawarth systems for its office space because of a donation. The State of Minnesota
was phasing out Hawarth work stations and had planned to throw the old panels away. The state
was happy to donate the panels to the NEC for reuse and to save money on disposal costs. 

Office Plan, a company located in Eagan, Minnesota, remanufactures office systems and has a strong
environmental ethic. To complete the NEC’s order of 24 work stations, Office Plan obtained the
remaining work stations from other sources. Office Plan adheres to strict environmental standards
using recycled or recyclable materials and less- or non-toxic glues and paints. Office Plan used fabric

from a company called Guilford of Maine. Guilford of Maine is a subsidiary of
Interface and manufactures a fabric called terratex that is 100 percent post-
consumer and/or postindustrial recycled fiber, can easily be recycled, and is
produced with sustainable manufacturing processes. It takes 20 yards of fab-
ric, enough energy to power a 100 watt light bulb for nine weeks and 248 gal-
lons of water to manufacture one reused work station. 

In addition to using recycled fabric, Office Plan uses low-VOC paint on metal
frames, water based glues to adhere fabric to the panel walls and recycled
cardboard cords in place of plastic cords. All of the parts replaced on the
office systems are recycled, including steel, aluminum and fabric. Office Plan

estimates that for every 40 work stations they remanufacture, one semi-truck load of waste is divert-
ed from landfills or incinerators. 

Using remanufactured office systems was not only good for the environment, but also good for the
NEC’s budget. The NEC saved $11,133 from the recycled office panels, donated fabric and credit
from Office Plan for donated materials.

The NEC bought some new chairs and reupholstered some old chairs for staff to use in their work
stations. Ergonomically-correct chairs were purchased and covered with a deep purple fabric that
matches the color of paint on the heating vents.

The NEC purchased used chairs and tables for a classroom that is being shared with the MMC. Ten
used tables and 25 chairs were purchased from Hunts Office Furniture. Buying used furniture for
the classroom saved approximately $5,500. The tables and chairs are in almost new shape and are a
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perfect fit for what is needed in the room. Buying used also allowed us to get a higher quality prod-
uct and stay within our budget.

Reupholstered chairs:  Over the years, the NEC has assembled an assortment of used chairs that
were either donated or purchased from used office dealers. An analysis of the cost of reupholstering
the chairs versus replacing the chairs showed it was cost-effective to reupholster. Although most
salespeople recommended the NEC buy new chairs because the costs were comparable, these chairs
had useful life left in them and were worth refurbishing. Office chairs were reupholstered by
Reupholsters Co-op, a woman-owned and operated business, and by
Bargain Upholstery in Saint Paul

Salvaged materials:  Using salvaged materials is good for the
environment because it provides an opportunity to reuse an
existing item rather than creating a need for a new item to be
manufactured. Salvaged materials add beauty and individuality to
the NEC’s office. They also save money! 

In addition to salvaged hardwood floors, the NEC used salvaged
doors, cabinets and windows in the office. Eight doors with metal frames
and handles were purchased from a building that was being deconstructed. The
heavy solid core doors have an oak veneer. The doors needed to be revarnished and the frames
repainted, but they were in perfect working shape. They now have a second life at the NEC and pro-
vided a cost savings of $3,323. 

Salvaged cabinets—one 16 feet long!—were found for the work room. The oak cabinets had previously
been in a church and a government office. They were sanded down and varnished after being
installed in the work room. The oak cabinets provide plenty of storage space, add character to the
NEC’s office, saved the NEC $2,600 and conserved natural resources that would have been used to
build new cabinets. 

Salvaged interior windows were installed in built rooms in the NEC’s office space to open up the
rooms and allow for better light in both the built rooms and a back hallway. The interior windows are
old, paned windows that not only transfer light, but add an architecturally stunning quality. Using
the salvaged windows also introduced the NEC to the fine distinctions of building code. 

Code regulations stipulate under what conditions tempered glass (glass that crumbles instead of
shattering when broken) shall be installed in interior windows in a building. The building inspector
for the MMC’s building had to study the building code to determine if the NEC could use salvaged
interior windows that did not have tempered glass. With the help of LHB, it was determined that win-
dows smaller than nine square feet did not need tempered glass. All of the proposed interior windows
in the NEC’s office were smaller than nine square feet and so could be installed without tempered
glass. A learning process for all! And a cost savings, too. Using salvaged windows saved the NEC
$1,800 and brought character to our office.

Finally, the NEC also used salvaged wood for the window sills and metal electrical outlet and switch
covers. 

Recycled paper countertops:  Countertops in the library and work room are made from a material
that most Minnesotans recycle curbside—newspaper. In Saint Paul, 75 percent of the

recycled material picked up at the curb is paper. Through a process invented by
All Paper Recycling, Inc., newspaper, junk mail and almost any other kind of
paper is added to water and broken down into a fibrous pulp. The material is
then pressed with extreme pressure to form ShetkaStoneª—a durable material
similar to wood, which can be cut or carved using woodworking equipment. The
result is a marble-like material that has artistic swirls from items processed with
the paper such as staples and bindings. 
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Wheatboard bookshelves and cabinets:  Bookshelves and cabinets in the library and work room
look like wood and can be treated like wood by carpenters. However, no trees were cut down to make
these items. The shelves and cabinets called wheatboard are made from wheat straw. A Canadian
company called Isobord mixes the wheat straw with a synthetic resin binder to create the wheat-
board. Wheat straw is an annually renewable resource because the fall harvest leaves millions of
tons of straw behind. Isobord takes 200,000 tons of straw a year off the land and remanufactures it
into wheatboard. This not only helps solve a waste disposal problem, but also provides 350 farmers
with additional income when they sell the wheat straw to Isobord.

Recycled glass tiles:  Recycled glass tiles were used on the countertop in the NEC’s shower room.
The tiles are made from a variety of recycled clear, green and amber glass bottles collected through
the recycling program in Winona, Minnesota. Winona ORC Industries, Inc., a rehabilitation center for
people with disabilities, makes the tiles. During the recycling process, the glass is melted down,
mixed to create different colors and them molded into tiles, trivets and garden pavers.

Shower room:  A shower room was designed and built in the NEC’s office space to provide staff a place
to freshen up after biking or walking to work. The shower room has the above men-

tioned recycled glass tiles and a hemp shower curtain. Salvaged lockers for employees’
clothes and other personal items were purchased from Hunts Office Furniture. Aveda

donated shampoo, conditioner and body cleanser. The NEC will install an automatic dis-
penser for these products to eliminate waste from plastic bottles. Removing barriers is

one of the first steps to encouraging biking, walking, using mass transit and carpooling. 

Reusing old furnishings: The NEC had an assortment of old desks, chairs and tables that were not
going to be needed at the new office. However, most of these items still had years of good use left in
them. The NEC came up with a variety of creative reuses for old furnishings. A garage sale was held (all
items were free!) for the NEC’s member organizations and other Saint Paul nonprofit organizations.
Remaining furniture was given to Catholic Charities. A final reuse tip: boxes from the NEC’s move were
given to our moving company—The Movers. The Movers resell these boxes to other customers for reuse.

HVAC
The NEC’s heating and cooling system is separate from the MMC’s. A super energy-efficient rooftop
HVAC system that has a heat recovery unit and provides better indoor air quality was installed. In
addition, this HVAC unit meets code regulations regarding ventilation rates for commercial buildings.
During the winter, a heat recovery wheel removes 77 percent of the heat in the air that is exhausted
to the outside. This heat is added to incoming fresh air. The HVAC system then has to work less to
heat the building. Conversely, during the summer, the system removes 77 percent of the cool air that
is exhausted to the outside and adds it to the incoming fresh air. The heat recovery wheel substan-
tially reduces the heating and cooling costs for the building. 

The NEC’s HVAC unit cost $6,146 more than a typical commercial rooftop HVAC system. Cost sav-
ings estimated by the manufacturer predict that the NEC will save $965 in heating and cooling costs
during the first year. The NEC also applied for and received $3,700 in NSP gas rebates because of the
energy-efficient HVAC system. With the rebate the unit will pay for itself in three years.

Fresh air intakes on the building were sited to allow for the best quality of indoor air. Siting the fresh
air intakes was a challenge because of fumes from idling trucks at the loading dock and the location
of the building on a busy street corner with a bus stop. The NEC has six variable air volume or VAV
controls in the building. VAVs regulate the flow of air into a room and control the temperature. Six
separate units were needed because of the impacts of daylighting and open office space on different
areas of the office. For example, offices on the south side of the building will naturally be warmer
than offices on the north side of the building. The VAVs will help control air flow and temperature to
insure consistency throughout the NEC’s office.
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ELECTRICAL
The NEC used industrial light fixtures to meet all lighting needs. The industrial lights easily
met the NEC’s environmental standards, were less costly and added style to the building. The
light systems have a variety of dimming and sensor systems to maximize energy-efficiency.

Light fixtures in the NEC’s open office space are wired in two rows. The row closest to the win-
dows turns itself on and off based on the amount of available daylight. Once on, these lights also
have a dimming system that lowers the light output of fixtures as daylight increases. The dimming
system maintains a comfortable level of light while also minimizing energy use. Light fixtures in the
outer row are turned on with a light switch as needed. Once on, these fixtures also have a dimming
system that adjusts to the amount of available daylight.

Occupancy sensors were put on lighting units in built rooms that people frequently move in and out of
such as the large conference room, small conference room, the work room and three storage rooms.
The sensors trip the lights on when a person enters the room and automatically go off after a set peri-
od of time. This saves energy by reducing lights that are unnecessarily left on. Occupancy sensors
were not put in the server room and a fourth storage area because these rooms have data and electric
boxes. Building code requires that rooms with such equipment have hard-wired switches. 

Lights in the NEC’s shower room were installed with both an infrared sensor and an occupancy sen-
sor. The infrared sensor detects body heat in the room so that lights will not go off if the occupancy
sensors do not pick up motion. This will prevent the lights from going off when someone is taking a
shower. The NEC applied for and received $1,700 in NSP electric rebates for the lighting systems.

WASTE REDUCTION AND RECYCLING
In the United States, 32 truck loads of waste are created for every truck load of goods produced.
During the construction project, the NEC’s goal was to reduce that waste ratio and to reuse all
resources as nature does. 

From an analysis of the “waste” generated at the MMC’s Randolph site, the NEC found that 75 to 85 per-
cent of the generated waste could either be composted or recycled. Food and other organic discards could

be composted with heavy duty brown paper bags that hold 50 pounds of flour, beans or rice;
waxed corrugated cardboard; food-contaminated paper and small wooden

crates. Other items such as cans, glass bottles and jars, office paper and
corrugated cardboard are easily recycled. After composting and recycling all

the above items, the only material that is left for trash pickup is plastics.

All of the above identified organic materials are normally wasted by
going into incinerators or landfills. According to the U.S. Department

of Agriculture Economic Research Service, fourteen million tons of food
discards were generated in 1995. Of this amount, only four percent was

diverted or recovered from landfills and incinerators. Minnesota residents
and businesses dispose of over 740 million pounds of food waste per year. Based on nature’s law—
”all waste is another’s food”—these materials are best returned to the earth as a soil amendment. It
is anticipated that the MMC will be able to sell bagged finished compost at the Market. Compost adds
rich organic matter to soil for growing things and eliminates the need for chemical fertilizers.

Space on the exterior site of the building was tight. Increased facilities for recycling and composting
would require more space than originally designed. Extensive negotiations were required with the
MMC and Planmart to educate them on the benefits (costs and environmental) of redesigning exterior
space to accommodate recycling and composting needs.

Based on waste reduction goals for the project, a collection system was designed to recover organics,
corrugated cardboard, recyclables such as metal cans, glass bottles, newspaper and mixed paper. A
system for garbage was also designed. 



To collect the organics, MMC leased a 22-yard self-contained compactor that can compact organic
material at a three to one ratio. This reduces the frequency of hauling trips to the SKB food waste com-
posting facility in Rosemount, Minnesota (20 miles from Saint Paul) where the material will be taken.

Corrugated cardboard will be baled on-site. Income generated from the sale of this material will pay
for the baler and then generate income for the MMC. Aluminum and steel cans, glass jars and paper
will be collected as part of the city of Saint Paul’s recycling program. Garbage will be collected in a
six-yard dumpster and hauled on an as-needed basis. It is estimated that garbage will be picked up
every ten days.

The NEC will work with the MMC to track all material outflow over the next year. At the end of that
time, a complete analysis of the actual costs and benefits will be available. 

MAINTENANCE
The NEC realized that installing environmental materials that help promote
good indoor air quality would not be effective if toxic cleaning products
were used in the building after it was constructed. The NEC specifically
selected building materials that had minimal maintenance needs and
could be easily cleaned without toxic chemicals. The MMC strategically
choose a stained concrete floor for their grocery store because it would
not require frequent stripping and waxing. Concrete floors are easily
maintained with regular washings and infrequent sealing.

The NEC will use plant-based, less toxic cleaning products to clean its office. These
products do not have VOCs or petrochemicals, which are unsafe for both the health of people and
the environment. 

Pest control presents another problem. Because the MMC deals in food, they will have to comply with
health regulations regarding pest control issues. The NEC provided technical assistance on non-
chemical methods than can be used to control pests such as sealing up any holes or cracks in foun-
dations and setting up stringent protocols for handling trash and food. In addition, the MMC may
occasionally have to use chemical pest control methods. To control the impact on indoor air quality,
the NEC has a separate ventilation system from the MMC. This will reduce the spread of fumes from
the first floor grocery floor to the NEC’s second floor offices.

Undertaking a construction project for the first time is overwhelming. The NEC was unfamiliar with
the design and construction process, did not always know the right questions to ask and underesti-
mated the planning time needed to successfully complete the project. In addition, the effort to green
the building late in the design phase complicated the whole project. But, this project proved that it is
possible to add environmental features after building plans have already been drawn. 

Now that the NEC’s office is built and all the boxes are unpacked, we would like to do it again!
Through the process, we learned many lessons that would make a second effort more
productive and less stressful. We now know the obstacles to avoid and planning and
problem-solving skills for making the project run more smoothly. Below is a discus-
sion of lessons we learned and tips we have for greening your home or business
construction project.

Minimum six-to-twelve month planning time:  Developing, designing and build-
ing a green office takes planning, planning, planning. Any construction project will
require considerable planning to insure the design meets expectations, financing

KEY LESSONS IN GREEN BUILDING DESIGN

April
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is in place and partners are on board. Incorporating environmental features into a construction project
increases the planning time and overall need for coordination and research. The specific amount of

planning time required will depend on the size of the construction project and at
what point in the design process green features are added. At minimum, you

will need six-to-twelve months of time prior to construction to design your
home or business, hire contractors, research environmental alternatives to
traditional materials and methods, educate partners on your environmental

mission and secure donations or salvaged materials. The more you plan
ahead, the smoother construction will go and fewer last-minute decisions will
have to be made.

Own your building:  Building a new office is a considerable investment of
time, money and staff resources. When possible, own your building.
Ownership reduces the limitations you face to incorporating green features
into your structure and gives you equity on your investment. The NEC was

lucky and happy to have a partner like the MMC. Our partnership with them resulted in
a beautiful building that is a regional model of sustainable green development. The NEC did sign a
long-term lease with two options for extensions. This provides security on the investment we made
on the build-out of our office space. 

Secure good partners:  Throughout the design and construction process, the NEC has benefited
from strong partners who brought expertise and vision to the project. Securing good partners was
key to our success. Each partner of the team had an area of expertise that was needed to complete
the project. They also shared—or were willing to learn about—the NEC’s passion for an environmen-
tal building in an urban neighborhood. A successfully completed project is only as good as the part-
ners that come together to make it happen. Choose partners who are skilled, flexible and come with
strong references. Moreover, choose partners who will work with you on the green aspects of your
building project. Kudos to the NEC’s partners:  Mississippi Market Co-op, LHB Engineers &
Architects, Flannery Construction and the city of Saint Paul.

Do your homework:  Innovative products like the ones used by the NEC did not always come with a
proven track record. Our contractor and subcontractors were leery of using some of the recycled
materials the NEC proposed because they were unfamiliar with the product and its performance.
Construction professionals guarantee their work. As a result, they may be hesitant to use a new
product with unfamiliar outcomes. You may have to do some research and educate your contractor
and subcontractors on new products. For example, the NEC used recycled paint in
its office. The painter was concerned that recycled paint would not cover as well as
virgin paint or that it would clog his equipment. The NEC worked with the
OEA to educate the painter on the performance of recycled paint and
adjustments to his equipment that would assure good cover. Paint sam-
ples that showed the same color of recycled paint next to virgin paint
finally eased all concerns. Research the environmental materials in your
space and use the opportunity to educate the construction professionals
you work with on their performance and environmental benefits.

Carefully hire a general contractor:  The general contractor you hire will set
the tone for the whole project. Hire a contractor who shares your environmen-
tal mission or a contractor who is willing to learn and work with you on your environmental mission.
The general contractor will not only manage the project, but will also hire all the subcontractors who
actually accomplish the work. The environmental goals you are trying to accomplish will be commu-
nicated to the subcontractors by the contractor. The NEC had special conditions for workers and
construction methods to promote good indoor air quality and waste reduction during construction.
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Flannery Construction was open to such conditions and flexible with the NEC’s requirements. For
example, no smoking was allowed in the building at any time during construction. It was important
that the contractor know about this condition, was able to communicate it to its employees and sub-
contractors, and was willing to enforce it.

Start off on the right foot:  Begin the project with a meeting similar to the charrette conducted by
LHB for this project. Getting everyone together in one place to talk about the environmental goals will
prevent future misunderstandings or disagreements. Discuss environmental upgrades and items that
will not be changed. Get agreement from all participants and put the results down in writing. This
step may take time in a busy construction schedule, but it will initiate good communication and
insure everyone is beginning with the same understanding.

Actively manage the project:  Expect to actively manage your construction project. Show up every
day. Make sure agreed-to conditions are being followed and that the project is proceeding as sched-
uled. Hold weekly construction meetings with the contractor, architect and subcontractors to trou-
bleshoot problems. The NEC found many opportunities to educate the site supervisor and other con-
struction workers on the environmental goals we were trying to achieve. These individuals then
became ambassadors of the NEC and helped further our environmental goals. 

Being on-site everyday will provide you an opportunity to catch items that may have been overlooked.
For example, the NEC wanted to limit the use of plastics as much as possible. When choosing coun-
tertops and floor coverings, we remembered to ask for alternatives. However, we forgot about light
switch plates and outlet covers. By actively managing the project, we were on-site the day the electri-
cian was installing the light switch plates and outlet covers and could ask for an alternative to plas-
tic. The electrician did not have an alternative, but we were able to find salvaged metal light switch
plates and outlet covers to substitute for the plastic. 

Ask early:  Securing donations of reduced-price environmental materials or cash contributions made
a significant impact on the environmental features the NEC was able to add to the building. That’s
the good news. The bad news is that we waited too long to begin our fundraising efforts. A couple of
times we found ourselves up against a key deadline because we were waiting to hear whether a com-
pany was going to grant our request for a donation. This held up construction and added pressure to
an already rushed project. There would have been less pressure if we had begun asking for donations
as soon as the architectural plans had been drawn up. There also would have been more opportuni-
ties to secure donations. So, start early. Request a materials list with quantities from your architect
and begin making calls. More often than not, we found manufactur-
ers willing to discuss and consider donations.

Salvage early:  As with donations, begin work on securing sal-
vaged items early. Finding salvaged materials takes time and leg
work. There were a couple of lost opportunities when the NEC had to
forgo using a salvaged material because we ran out of time on the con-
struction schedule. Plan ahead. Again, get a list of materials from your
architect and start looking around. Also, let your contractor know that
you are interested in salvaged materials and what items you need.
Contractors are tapped into a network that can pay off. The NEC’s con-
tractor was deconstructing the office of another nonprofit and gave us a
great lead on salvaged doors and metal frames. If you intend to collect
salvaged materials ahead of time, plan for storage space. 



What does it cost to add green features to a building? This is the question everyone asks when con-
sidering environmental upgrades to a construction project. The problem is, this is the wrong question
to ask. The real question is “CAN YOU AFFORD NOT TO GO GREEN?”

Determining the costs and benefits of green improvements is multi-faceted.
There is not a simple formula for plugging in increased up front costs to
then calculate pay off into the future. Every decision has different cost

implications. Some green features can be cost justified based on a payback
period, some cost less and some cost more. Some paybacks cannot be cal-
culated in terms of dollars—such as worker health and productivity.

Resource efficiency, energy efficiency and healthy indoor environments are
complimentary environmental upgrades and important aspects of healthy build-

ing design. These three primary approaches to green design have very different
cost and payback ramifications.

Resource efficient design minimizes the use of resources such as water, site space and building materi-
als. It also is concerned with waste creation. One of the biggest questions in terms of conserving
resources is to determine whether to build less or not to build at all. For example, you can build a 2,500
square foot home at $80 per square foot for a cost of $200,000. If you decide to make that home as green
as you can and add unique finishes and renewable energy systems, the cost will increase about 20 per-
cent to $240,000. However, you also could decide to conserve resources by building a smaller home that
was 1,500 square feet. With green features, your cost is now $144,000. Did it cost more or less to build
green?  Resource efficiency considerations apply to both commercial and residential projects. 

The NEC made many decisions related to resource efficiency. Fewer materials were used to reduce
the drain on natural resources. In addition, salvaged and recycled materials were used to conserve
resources. In many instances, using these materials saved money. 

Energy-efficiency considerations are a good example of investing more initially in order to save money
in the future through payback. The NEC’s HVAC system described above will pay for itself in the first
year. If a homeowner chooses to install a more energy-efficient boiler that is 90 percent efficient ver-
sus 75 percent efficient, the reduced cost of heating their home on an annual basis will pay for the
initial cost increase in less than five years. 

Other measures such as installing better windows, having a tighter envelope and purchasing energy-
efficient appliances are good long-term investments. Such energy improvements can be spread over a
30-year home mortgage. The annual energy savings are appreciated from the first day of occupancy
so there is no real out of pocket cost increase to the homeowner.

Improved indoor air quality provides the best scenario on payback. Improving indoor air quality,
lighting (especially daylighting), thermal comfort, acoustics and ergonomics have been shown to
improve productivity in office spaces by up to 10 percent. Why is this significant? Typically, a one
percent increase in productivity exceeds the costs of the entire energy budget for an average office.
These measures also save money in commercial applications. Over a 30-year period, total expendi-
tures associated with a building include:

• Design and construction.............2%
• Operation and maintenance .......6%
• Occupant salaries.....................92%

A famous case study demonstrating this impact was documented at a post office in Reno, Nevada. A
renovation project costing approximately $300,000 was undertaken with energy improvements,
including daylighting and light fixture upgrades as well as upgrades to improve indoor air quality .
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The post office justified the renovation cost based on a three- to five- year payback. The space reno-
vated by the post office included the area where employees sort mail. Changes in productivity were
easy to measure quantitatively in this area. Upon completion of the renovation, employee productivity
immediately increased by 12 percent and then leveled off at approximately 6 percent. This increase
equated to a payback of only several months. For a homeowner, there is no cost benefit for increased
productivity, but the health of individual occupants is priceless.

The common approach for tenant improvements is to start with a raw shell of the building that
includes concrete slabs, sheetrock perimeter walls and exposed steel joists above. A space plan is
then created designating wall layout. Next, permanent fixed walls are built, wall to wall carpet is laid,
ceilings are suspended in every square foot of space, light fixtures are installed to generate 70 foot
candles of light level and vinyl wall covering is installed on 50 percent of the interior walls. Most deci-
sion-making revolves around the colors to select and the amount of millwork and cabinets to include.  

In most commercial projects, tenants have minimal control over the materials used in the build out of
their space. It is not typical for a tenant to have complete charge over every material that is used as
the NEC did. Having control over the materials used in your space is critical. It determines the indoor
air quality of the office, impacts worker productivity and can reflect the values of your business. 

A different approach to tenant improvements is to question the standard model and incorporate envi-
ronmental features into the build out of the office. Question everything: sheetrock walls, wall-to-wall
carpet, ceiling tiles, vinyl wall coverings and anything else you can think of. Then, consider the costs
and benefits of your choices. Many materials may have a higher initial cost, but have the potential to
save money in the future. Remember to factor in hidden costs like worker health and productivity
and long-term maintenance.

For example, using office systems in lieu of constructed walls may actually have a higher up front
cost. The NEC purchased and now owns almost all of its interior partitions. Office systems are flexi-
ble and reusable. If the NEC were to relocate, the office systems would come along. Or, if the office
were reorganized, the office systems would be reused in a new configuration. After one move or reor-
ganization, the initial increased cost of the office systems will be recouped. 

Rather than assume wall to wall carpet, which is a major offender with respect to indoor air quality,
the NEC considered other floor covering alternatives. Some of the options were more expensive and
some were less expensive. The NEC ultimately decided to use carpet as the primary floor covering. We
invested in a carpet that was more expensive, but it had less of an impact on indoor air quality than
cheaper carpets and the product had a 15 year warranty. Replacing a less durable carpet after five
years would require the disassembly of office systems and lost worker productivity. Again, the higher
up front cost pays off in the long-term.

The NEC did not use a low-cost vinyl wall covering. Using a combination of recycled and low-VOC paint
cost less for wall coverings than in typical tenant improvement projects and resulted in better indoor air
quality for workers and occupants. This green improvement was a wise choice for both the environment
and the budget.

An often-overlooked option is to consider installing ceiling tile only in
areas where an absorptive material is needed to offset sound. Reducing
the quantity of ceiling tiles not only saves the costs of purchasing and
installing tiles, but adds openness to an office. Higher ceilings facilitate
indirect light which is an overall better solution for office use.

Before you start your next project, look at all of the cost ramifications
of going green and make decisions based on totals costs over the useful
life of the project. Rather than asking how much it costs to go green,
ask yourself if you would rather spend your money on energy, wasted
resources or healthcare.
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Bike Racks
DeroRacks, Inc.
1429 Washington Avenue South
Minneapolis, MN  55454-1000
(612) 359-0689
www.dero.com

Carpet
Collins & Aikman
1735 Cleveland Highway
Dalton, GA  30722
Contact: Hugh Morrow
(800) 241-4902

Interface Flooring Systems, Inc.
PO Box 1503
LaGrange, GA  30241
(800) 336-0225

Compost Site for
Food/Organic Collection 

SKB Environmental, Inc.
251 Starkey Street
Saint Paul, MN  55107
Contact: Kevin Tritz
(651) 224-6329

Design and Construction
Flannery Construction
351 East Kellogg Boulevard
Saint Paul, MN  55101
Contact: Gerry Flannery
(651) 225-1105

LHB Engineers & Architects
250 Third Avenue North, Suite 450
Minneapolis, MN  55401
Contact: Rick Carter
(612) 338-2029

Planmark Architecture &
Engineering
Box 1243
Minneapolis, MN  55440
Contact: John Hatzung
(612) 914-5893

Westwood Professional 
Services, Inc.
7599 Anagram Drive
Eden Prairie, MN  55344
Contact: Greg Kopischke
(612) 937-5150

Witcher Construction Company
9855 West 78th Street, Suite 270 
Eden Prairie, MN  55344
Contact: Bill Fritz
(612) 830-9000

Food Compactor and Baler 
Ver-Tech, Inc.
2892 Vicksburg Lane
Minneapolis, MN  55447
Contact: Chuck Rang
(612) 559-2590

Heating and Cooling
AAON unit supplied by:
Schwab-Vollhaber-Lubratt, Inc.
4600 Churchill Street
Saint Paul, MN  55126 
Contact: Michael C. O’Farrell
(651) 481-8000  

Hemp Shower Curtain
Fabric purchased from:
Third Stone from the Sun
703 West Lake Street
Minneapolis, MN  55408
(612) 825-6120

Curtain made by 
Shelley Shreffler, NEC staff

Lease
Faegre & Benson
2200 Norwest Center
90 South Seventh Street
Minneapolis, MN  55402-3901
Contact: Paul Moe
(612) 336-3334

Lighting
Northland Electric Supply
Company
1800 Elm Street SE
Minneapolis, MN  55440
(612) 676-2800

Energy-efficient lighting review:
Center for Energy and
Environment
100 North 6th Street Suite 412A
Minneapolis, MN  55403
Contact: Sheldon Strom
(612) 335-5878

Lighting design:
Sebesta Blomberg & Associates
5075 Wayzata Boulevard
Minneapolis, MN  55416
(612) 546-7570

Landscaping
Landscape Alternatives
1705 St. Albans Street
Roseville, MN  55113-6554
Contact person: Roy Robinson
(651) 488-3142

Outback Nursery
15280 110th Street South
Hastings, MN  55033
Contact: Tom Tenant
(651) 438-2771

Plant Health Associates
(Arborist)
13457 North Sixth Street
Stillwater, MN  55082
Contact: Katharine D. Widin
(651) 436-8811

Prairie Moon Nursery
Route 3 Box 163
Winona, MN  55987-9515
(507) 452-1362

Prairie Restorations, Inc.
P.O. Box 327
Princeton, MN  55371
(612) 389-4342

Nassauer, Joan Iverson, Brady
Halverson, and Steve Roos.
Bringing Garden Amenities into
Your Neighborhood: Infrastructure
for Ecological Quality, June 1997,
University of Minnesota,
Department of Landscape
Architecture.

Office Systems
Office Plan
1245 Trapp Road, Suite 160
Saint Paul, MN  55121
Contact: Sue McCloskey
(651) 686-8610

Information on used office furniture
www.recyclefurn.org

GREEN FEATURES RESOURCE LIST
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Paint 
No-VOC Paint:
ICI Deluxe
2025 Rice Street
Roseville, MN  55113
(651) 489-4224

Sherwin Williams
(216) 566-2151

Duron
(800) 723-8766

Recycled, low-VOC paint:
Minnesota Office of
Environmental Assistance
520 Lafayette Road North
Saint Paul, MN  55155-4100
Contact: Linda Lindquist
(651) 215-0210

Rebates
NSP Electric
Contact: Ralph Dickson  
(612) 330-6973
Gene Scales  (612) 337-2104

NSP Gas
Contact: Larry Sipe  (651) 639-4633
Jerry Bitlener (651) 229-5506

Recycled Fabric 
Guilford of Maine
5300 Corporate Grove Drive SE,
Suite 200
Grand Rapids, MI  49512
Contact: Mark LaCroix
(800) 762-3331

Recycled Glass Tiles
Winona ORC Industries
1053 East Mark Street
Winona, MN  55987
Contact: Anne Nelson
(507) 452-1855

Recycled Paper
Countertops

All Paper Recycling, Inc.
502 4th Avenue NW, Suite 7
New Prague, MN  56071
Contact: Stan Shetka
(612) 758-6577

Recycling and Waste
Hauling

LDI Fibres Inc. 
(Baled corrugated cardboard)
5609 International Parkway
New Hope, MN  55428-3046
Contact: Paul Lerum
(612) 536-6843

Logan (Waste and compost hauler)
P.O. Box 4642
Saint Paul, MN  55104
Contact: Robert Logan
(651) 644-6081

SuperCycle, Inc. 
(Recycling hauling)
775 Rice Street
Saint Paul, MN  55117
Contact: Tom Glander 
(651) 224-5081

Refrigerator
Hoeft Appliance Center
334 East University Avenue
Saint Paul, MN  55101-4496
(651) 224-3866

Reupholsters
Women’s Upholstery Co-op
1618 Central Avenue NE
Minneapolis, MN  55413
Contact: Rebecca Arnoldy
(612) 788-2472

Bargain Upholstery
797 Raymond Avenue
Saint Paul, MN  55114
Contact: Jerry Meusburger
(651) 642-1838

Rubber flooring
Freudenberg
Nora Rubber Floorcoverings
Contact: Joan Clemens, 
Morales Group
(651) 450-0663

Salvaged Hardwood Floors
and Baseboards

Duluth Timber Co.
14th Avenue West & Railroad Street
Duluth, MN  55802
Contact: Peter Krieger
(218) 727-2145

Salvaged Materials 
(windows, cabinets, furniture)
Antique Lane on Payne
946 Payne Avenue
Saint Paul, MN  55101
(651)771-6544

Bauer Bros. Inc.
2500 Elm Street SE
Minneapolis, MN  55414
Contact: Bob Bauer
(612) 331-9492

Hunt’s Office Furniture 
- New & Used
470 North Cleveland Avenue
Saint Paul, MN  55104
Contact: Colleen Schwab
(651) 644-5653

Wescott’s Station Antiques
226 West 7th Street
Saint Paul, MN  55102
Contact: Wally Wescott
(651) 227-2469

Shower Soap and
Shampoo Dispenser

Green Hotels Association
P.O. Box 420212
Houston, TX  77242-0212
(713) 789-8889
www.greenhotels.com

Stained Concrete Floors
E L Bulach Construction Co.
1870 50th Street East, Suite 14
Inver Grove Heights, MN  55077
Contact: Chris Becker
(651) 455-3384

Wheatboard Bookshelves
and Cabinets 

Isobord
130 Plymouth Street
Winnepeg, Manitoba  R2X2Z1
(800) 665-1279

Phenix Biocomposites
P.O. Box 609
Mankato, MN  56002
Contact: Tanya Pierson
(800) 324-8187

Windows 
Empire House, Inc.
1055 North 5th Street
Minneapolis, MN  55411
Contact: Bob Faue
(612) 338-5877



I. ENERGY REQUIREMENT
❏ Home meets Minnesota State Energy Code.
❏ Other: ________________________________________

II. LAND USE:  LOT
❏ Trees and natural features on site protected

during construction.
❏ Minimize job site waste by using materials

wisely and prohibit burying construction waste.
❏ Recycle job site waste (>50%).
❏ Save and reuse all site topsoil.
❏ Home  placement saves east and south lot

areas for outdoor use.
❏ Outdoor structures, decking and landscaping

materials made from recycled materials.
❏ Outdoor structures, decking and landscaping

materials made from pressure-treated engi-
neered lumber.

❏ Outdoor structures, decking and landscaping
materials made from certified sustainably har-
vested lumber.

❏ Home oriented on lot such that the long
dimension faces within 30 degrees of south.

❏ Other: ________________________________________

III. SOLID WASTE:  INSIDE
❏ Garage sorting bins for recycled material.
❏ Built-in kitchen recycling center to include two

or more bins.
❏ Other: ________________________________________

IV. ENERGY USE:  ENVELOPE
❏ South glass area is between 5-7% of total fin-

ished floor area.
❏ Advanced sealing package in addition to basic

sealing practices (advanced package adds seal-
ing at top and bottom plates, corners and
between cavities at penetrations).

❏ Provide south roof area designed for future
solar collector use (20¡ of south).

❏ Home designed for passive solar heating (>20%).
❏ Energy heels of 6” or more on trusses.
❏ South glass shaded in May, June and July at

12 noon.
❏ Blower door test with 0.35 ACH or less.
❏ Home is wrapped with an exterior air infiltra-

tion barrier to manufacturer’s specifications.
❏ Other: ________________________________________

V. ENERGY USE:  MECHANICAL SYS-
TEMS

❏ Furnace centrally located, all ducts runs
reduced as much as possible.

❏ No ducts in outside walls or attics unless
ducts have minimum R-13 value.

❏ Thermostat with on switch for furnace fan to
circulate air.

❏ Two properly supported ceiling fan prewires.
❏ Sealed combustion gas fireplace or sealed

wood burning fireplace or stove with outside
combustion air.

❏ Set-back thermostat.
❏ Furnace ductwork joints sealed with low toxic

mastic.
❏ Whole house fan installed.
❏ Return-air ducts in every bedroom.
❏ 90% or higher energy efficiency furnace.
❏ Active solar heating system (solar fraction >20%).
❏ Other: ________________________________________
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ENVIRONMENTAL PROJECT CHECKLIST
The project environmental checklist is a guide for identifying green options to incorporate into your building proj-
ect. This checklist was developed by LHB Engineers & Architects. LHB  modified the checklist from Built Green,
the green building program of metro-Denver. Please note that this checklist was developed for residential construc-
tion projects. However, it can be used as a guide for commercial projects as well.

PROJECT ENVIRONMENTAL CHECKLIST
Project: _______________________________________________________________________________________________________

Project Manager: _____________________________________________________________________________________________

Project No: ______________________________________________ Date: _______________________________________________



VI. ENERGY USE:  INDOOR AIR QUALITY
❏ Sealed-combustion furnace or boiler.
❏ Sealed-combustion domestic water heater.
❏ Exhaust fan in garage on timer or wired to

door opener, if attached.
❏ Heater recovery ventilator or air-to-air heat

exchanger.
❏ Radon mitigation installed or vent pipe laid

under slab for retrofit.
❏ Mechanical room enclosed and insulated to R-11.
❏ Provide rangehood vented to outside.
❏ Furnace and/or duct-mounted electronic air

cleaner or HEPA filter.
❏ Other: ________________________________________

VII. ENERGY USE:  WATER HEATING
❏ Gas water heater with energy factor of more

than .60.
❏ Insulate hot water pipes to R-6 in uncondi-

tioned spaces.
❏ Water heater within 20 pipe feet of dishwater

and clothes washer.
❏ Insulate all hot water lines to all locations to R-6.
❏ Rough-in for future solar hot water heating.
❏ Gas water heater with insulating blanket

installed to manufacturer’s specifications.
❏ Insulate hot and cold water pipes 3 feet from

the hot water heater.
❏ Solar water heating system.
❏ Passive or on-demand hot water delivery system

installed at farthest location from water heater.
❏ Other: ________________________________________

VIII. ENERGY USE:  APPLIANCES 
❏ Dishwasher with energy-saving cycle.
❏ Gas clothes dryer with electronic ignition.
❏ Gas range, cooktop and/or oven with elec-

tronic ignition.
❏ Refrigerator less than $66 estimated annual

electric cost per year.
❏ If appliances are not included, a list of energy

efficient appliances is provided.
❏ Provide gas rough-in for appliances not included.
❏ Solar electric system provides 20% or more of

the home’s electricity.
❏ Other: ________________________________________

IX. ENERGY USE:  LIGHTING
❏ Light-colored interior walls, ceiling and soffit.
❏ Light-colored carpet.
❏ Halogen lighting substituted for incandescent

down-lights.
❏ Extended-life incandescent bulbs greater than

2000 hrs (e.g., traffic signal bulbs).
❏ No can lights in insulated ceiling or insulated

can lights are used.
❏ Solar-powered walkway or outdoor area lighting.
❏ Other: ________________________________________

X. MATERIALS:  STRUCTURAL FRAME
❏ Large dimension solid lumber (2x10 or greater)

avoided in floors and roogs wherever possible.
❏ Engineered wood “I” joists used for floors.
❏ Trusses or “I” joists used for roofs.
❏ Structural insulated panels used for walls or roofs.
❏ Reinforced cementitious foam-formed walls

using flyash concrete.
❏ Engineered lumber products for beams, joists

or headers.
❏ Optimum value engineering framing (24” O.C.

studs, 3 stud corners, etc.).
❏ Finger-jointed plate material.
❏ Finger-jointed studs or engineered stud material.
❏ Engineered alternatives to wood framing.
❏ Other: ________________________________________

XI. MATERIALS:  FOUNDATION
❏ Non-asphalt based damp proofing.
❏ Regionally produced block or brick.
❏ Western coal flyash concrete (minimum 15%).
❏ Frost-protected shallow foundation.
❏ Aluminum foundation forms used.
❏ Rigid insulation forms that provide permanent

insulation to the foundation.
❏ Insulated foundation with rigid R-8 foam insu-

lation to footer.
❏ Other: ________________________________________

XII. MATERIALS:  SUB-FLOOR
❏ Urea formaldehyde-free subfloor and underlay-

ment material.
❏ Oriented strand board (OSB) made from fast

growth material.
❏ Recycled-content underlayment.
❏ Other: ________________________________________

XIII. MATERIALS:  DOORS
❏ No Luan doors (tropical hardwood).
❏ Exterior doors insulated to R-5, or greater.
❏ Reconstituted or recycled-content doors (hard-

board) with least toxic binders.
❏ Solid, domestically-grown interior wood panel

doors.
❏ Other: ________________________________________

XIV. MATERIALS:  FINISH FLOOR
❏ Recycled-content carpet pad.
❏ Recycled-content carpet (tacked not glued).
❏ Natural linoleum with low toxic adhesives or

backing.
❏ Ceramic tile installed with low toxic mastic

and grout.
❏ Recycled-content ceramic tile.
❏ Natural material carpet (domestic cotton, wool)

tacked not glued.
❏ Other: ________________________________________

Saint Paul – 23 – Green Buildings, 1999
Neighborhood Energy Consortium



XV. MATERIALS:  EXTERIOR WALLS
❏ Recycled-content sheathing (minimum 50%

pre- or post-consumer) or OSB.
❏ Reconstituted or recycled-content siding (mini-

mum 50% pre- or post-consumer).
❏ Locally produced brick.
❏ Indigenous stone.
❏ Natural and/or synthetic stucco.
❏ Cementitious siding.
❏ Reconstituted or recycled-content facia, soffit

or trim (minimum 50% pre- or post-consumer).
❏ Molded cementitious “stone”.
❏ R-3.5 or better insulated exterior wall sheathing.
❏ Other: ________________________________________

XVI. MATERIALS:  WINDOWS
❏ Windows double glazed with 1/2” airspace.
❏ Wood or vinyl frames.
❏ Finger-jointed wood windows.
❏ Windows with R-3 or better glazing, NFRC

rated (Low-E or Heat Mirror).
❏ Exterior environmental/insulated window cov-

erings.
❏ No metal-frame windows in structure.
❏ Other: ________________________________________

XVII. MATERIALS:  CABINETRY, TRIM
❏ Any exposed particleboard is painted with

water-based sealer inside cabinets, underside
of countertops.

❏ Tropical hardwood trim or cabinets only if cer-
tified sustainably-managed forests.

❏ Finger-jointed trim.
❏ On-site application of cabinet finishes done

with least toxic finishes.
❏ Domestic hardwood trim.
❏ Cabinets made with formaldehyde-free parti-

cleboard or MDF (medium density fiberboard).
❏ Other: ________________________________________

XVIII. MATERIALS:  ROOF
❏ Fiberglass roofing, class A.
❏ Recycled-content roof material.
❏ Minimum 30-year roofing material including

concrete, slate, clay, composition, metal or
fiberglass.

❏ Combination cement-fiber roofing.
❏ Other: ________________________________________

XIX. MATERIALS:  FINISHES AND
ADHESIVES

❏ Paints and finishes that have minimal VOC
content.  Standard is less than 250
grams/liter of VOCs.

❏ Paints or finishes with recycled-content.
❏ Only low toxicity, solvent free adhesives used

throughout.
❏ Water-based urethane finishes on wood floors.
❏ Water-based lacquer finishes on woodwork.
❏ Other:  

XX. MATERIALS:  INSULATION
❏ Recycled-content (minimum 25%) insulation.
❏ Home has wet blown wall insulation such as

cellulose or fiberglass.
❏ Cellulose insulation with UL-rated fire retardant.
❏ CFC-free rigid foam insulation.
❏ Formaldehyde-free insulation.
❏ Non-toxic spray foam insulation.
❏ Other: ________________________________________

XXI. WATER
❏ Permeable materials (40% of areas for all walk-

ways, patios and driveways).
❏ Grass that uses less water such as blue gram-

ma or fescue in turf areas.
❏ Xeriscape that is more than 60% of non-paved

area.
❏ Rainwater recovery from roof for watering.
❏ Xeriscape with native drought resistant plants.
❏ Provide a list of native drought resistant plants

to building owners.
❏ 1.5 gpm faucets in bathrooms, installed to

manufacturer’s specifications.
❏ 2.0 gpm faucets in kitchen, installed to manu-

facturer’s specifications.
❏ Front loading, horizontal axis, clothes washer.
❏ Other: ________________________________________

XXII. MISCELLANEOUS
__Use 10% salvaged materials.
❏ Other: ________________________________________
❏ Other: ________________________________________
❏ Other: ________________________________________
❏ Other: ________________________________________
❏ Other: ________________________________________
❏ Other: ________________________________________
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SAINT PAUL NEIGHBORHOOD 
ENERGY CONSORTIUM FLOOR PLAN



The NEC thanks and recognizes the people below for 
their advice, support and technical assistance.
Kenneth Allen, Ken Hinz, Gerry Flannery and crew of Flannery Construction

Jerry Blakey, Saint Paul City Councilmember

Tom Beech, City of Saint Paul Licensing, Inspections and Environmental Protection

Rick Carter, Rachelle Schoessler Lynn & Todd Kennedy; LHB Engineers & Architects

Caroljean Coventree

Enola Davis, Lisa Hummel, Tanesha Overstreet, Barbara Pecks, Kim Rodriguez, 
Wendy Schiller, & Julie Wright, WomenVenture

Bill Fritz and Tony Sutherland, Witcher Construction

Tom Glander, SuperCycle, Inc.

Jon Hall

John Hatzung and Ken Stebbins, Planmark Architecture & Engineering

Susan Kimberly, City of Saint Paul

Bruce Kimmel

Harry Melander, Saint Paul Building and Construction Trades Council

Alan Mathewson, Jean Andreason and Jo Elliott, Mississippi Market Co-op

Gerry McInerney, Legislative Aide to Councilmember Blakey

Laura Millberg 

Paul Moe, Faegre & Benson

Phillip Muessig, Office of Environmental Assistance

Dave Sannes, WomenVenture

Matt Schuerger

Special thanks to the NEC’s board of directors and staff for their ongoing 
dedication which made the dream of a green building a reality. 

Special thanks to the Mississippi Market Co-op Board of Directors 
and staff for their cooperative approach to the project.

Special recognition to Susan Hubbard, Anne Hunt, Pat Schoenecker, Shelley Shreffler,
Jimmie Sparks, Jackie Sticha and Jennifer Wicklund for their hard work on the project. 


