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Green Housing:
City of Binghamton, Mary Street Project

Definition of green:

The design, construction, and maintenance of buildinga l@mendous impact on our
environment and our natural resourcHsere are more than 76 million residential buildings and
nearly 5 million commercial buildings in the U.S. todaggetherthese buildings use ofikird

of all the energy consumed in theSJ.and twethirds of all electricity. By the year 2010,

another 38 million buildings are expected to be constructed. The challenge will be to build them
minimizing energy use, pollution and final costs winlereasing the comfort, health, and safety

of the people who live and work in these buildifigs

Further, buildings are a major source of the pollution that caubas air quality problemsnd

the pollutants that contribute to climate change. They account for 49 percent of sulfur dioxide
emissions, 2percent of nitrous oxide emissions, and 10 percent of particulate emissions all of
which damage urban air qualiuildings produce 35 percent of the country's carbon dioxide
emissiond the chief pollutant blamed for climate charfge.

Green building praates offer an opportunity to create environmentatiynd and resource

efficient buildings by using an integrated approach to design. Green buildings promote resource
conservation, including energy efficiency, renewable energy, and water conservaticsfdatur
addition they consider environmental impacts and waste minimization; create a healthy and
comfortable environment; reduce operation and maintenance costs; and address issues such as
historical preservation, access to public transportation and aihenunity infrastructure

systems. The entire lfeycle of the building and its components are considered, as well as the
economic and environmental impact and performance.

Green housing is a very prevalent topithis century. As the world continues to see pivotal
supplies diminish, in addition to seeing huge increase in prices, most citizens will realize what a
detrimental impact these two factors will have on our economy and more gerarally
environmentNotonly are people starting to see what issues we are facing now and in the future,
but they are starting to brainstorm methods that will help to slow down the rate of demolishing
supplies.

The main factor s istotum togreen aremsdedtionsdottheiv at i on
childrenoés fut ur e, andithehigh relianse on fpreignmikandgpyodupts i c e s |
Although there are some consumers who are taking the leap of faith to turn green by themselves,
it is more common for a governmental mmeant to be implemented.

! Smart Communities website, http://www.smartcommunities.ncat.org/buildings/gbintro.shtml, accessed February
25", 2008

> Domestic exposure to formaldehyde significantly increases the risk of asthma in young children by K.B. Rumchev
* Smart Communities website, http://www.smartcommunities.ncat.org/buildings/gbintro.shtml, accessed March
17", 2008

* LEED Website, www.usgbc.org/LEED, accessed February 12th, 2008



One family that is currently taking green building into their own hands is a family from my
hometown, Rochester, New York. Chris Carter currently resides in an old Brighton

neighborhood and is working on revamping his home to green standards. His main

motivation ishis awareness of global warmimgmdhigh energy costs. The biggest investment

that he has come across thus far is the solar voltaic panel which initially costs $46,000 but with a
state incentive of $22,000 was redddo $24,000 Aside from that he explained that most of

the changes are not too costly.

Al t hough there are people out there | ike Mr.
to call up a construction company to spend thousands of dollarsatopeheir own homes. That

is why it is important that city governments see the importance of green standards, especially
when it comes to building new properties.

One chief concern that these about buildings that are not LEED certified is the hdakmpro
that can arise from the paint or the emissions of gases. On ayezapk spendinety percent
of their time indoors. The concentration of pollutants indoors is as much as 104dmb@r
than outdoors® Avoiding stting next to air intakesspeially ones that leatb garagesnd using
low admitting adhesives will reduce the concentration of pollutants indoors.

Green buildings contribute to improvethabitshealth, comfort and productivity. A study for a
commercial building was set in placedait was found that the green amenities increased
temperatur@andventilation,maximizedlight and daylightvhichincreased overall productivity.
In terms of large buildingshere are many financial benefits which include: energy and water
savings, reduon of waste, improve indoor environmental quality amdduced employee
health costs’

Although most think that it is an expensive plan to build according to green standards, the actual
fact is that the average premium for green building is slightbytieen 2% or $3, per square

foot. The earlier that green building features are incorporated into the design process, the lower
the cost®

LEED and USGBC Background:

A brief background review in green standards is very important when talking about green
building. There are a few different groups that set specifications for green housing, the two
biggest being Leadership in Energy and Environmental Design (LEED) and the U.S. Green
Building Council (USGBC)TheUSGBCis a nonprofit organization committed to expanding

sustainable building practices. The mission s
buildings and communities are designed, built and operated, enabling an environmentally and
socially responsilg , healthy, and prosperous env.ODmonment

> Democrate and chronicle article about local green supporters, Rochester, NY, accessed March 2008

® Domestic exposure to formaldehyde significantly increases the risk of asthma in young children by K.B. Rumchev
7Designing and Building a more sustainable home: Green Home Remodeling Guide, internet PDF, accessed March
2008, http://www.usgbc.org/

® Green Building Costs and Financial Benefits, Gregory H. Kats, accessed April 2008

°U.S. Green Building Council website, http://www.usgbc.org/, accessed February 2008



the other hantlEED was developedorovidinga suite of standards for environmentally
sustainable construction. It was started in 1998 and has grown to encompass over 1680 pro
in 50 US States and 30 countries covering 1.062 billion square feet of development area.

The LEED website has a list of benefits when building a green certified mmliisging 30-50%

more energy efficient, 380% of building materials are envinmental preferable, netoxic pest
management, 50% less waste to landfill (during construction) and 30% less storm watér run
Although each construction agency, does not define green standards in the same way, this is a
basic understanding of the defionh of green benefits. The most important tepitthis list are
energy efficiency, less waste pre and post construction, and storm water‘funoff.

Binghamton Application:

The City of Binghamton is taking an active role with the green revolutiontédyn is working
closely with Jim [2ssaueand Amelia LoDolce. The team is helping them to develop a
walkable, livable, green certified neighborhood.

TheCity is currently in the process of demolishing the following houses on Mary Street to
redevelop im green friendly homes: 43, 47 and 49. Normally it would be ideal to take a current
home and revamp it in order to meet green standards, but in this case the homes would cost more
to revamp than to knock down and start rebuilding.

Ourteam loolsto takethese demolished homes and rebuild each of them into 1.5 story homes,
which consists of full bottom level and one room on the second level. The target atsuga

this project are the seniors in the community. In addition nursing students who are interested in
hands on geriatric care will have the opportunity to occupy the room on the second@or.

City has recognized its economic go#tsretain the youger generatiomwhile alsocatering to the
older generation.

As previously stated, one of the most important topics pertaining to Binghamton is storm water
managemerdnd also one of the most feasible in terms of coming up with darestorm water
runoff. The current plan for storm water runoff in Binghamton is as follows: waste from sewage
and water from runoff go to the same location to be treated. When there is a large amount of
unexpected water going through the filtration water system, there isedoal. In order to keep

up with thedemandor water and alsto get rid of waste water, ti@g&ty opens up a channel that
directs some of the waste water directly into the river. Now the river is receiving not only run off
water and soil from the surrodimg areagbut it is also having sewagkscardednto the river.

With sewage beindiscardegdnot only is the ecosystem being disruptad there is also a huge
threat to the communities that are surrounding the rivers. It is important that thistopic i
addressed during the development of the plans for the Mary Street area.

In addition to this issue, the constant rising of prices of products will greatly affect the citizens of
the area. Therefore it is important to recognize the areas in which Bitghageeds to

implement new plans, such as the storm water issue. Other issues that have been recognized
include energy efficiency and waste and recycling management.

%ys Green Building Council, http://www.usgbc.org/DisplayPage.aspx?CategorylD=19, accessed January 2008



LEED Certification:

The main concern for the City of Binghamton is to find templatasate being used in other
cities in the United States to modeir green approach for the homes on Mary Street. In order
to be certified as green by the LEED there are many obstacles that both the development team
and the construction company need takmbrough. These procedures include and are not
limited to:

Step oneThe builder joins LEED for Homes program

Step two:LEED rater performs plan review

Step threeHome design is refined as needed

Step fourHome is built

Step five:Green LEEDrater gerforms inspections/rating

Final stepProvider completes certification*

Although being certified by LEED would be beneficial for @igy, it is not applicable or
noteworthy to work on quite yet. | believe it would be more beneficial and cost dfficiamrk

on smaller projects within green standards that can help bring these homes to higher overall
efficiency.

There are many cases studies that talk about the different point systems used to become a green
certified building. These buildings are mecessarily deemed certified by LEED but sometimes

are just certified according to each individuay cistandards. The following is an outline of the

point system.

Point System:

Five basic categories make up the design psiyatem Totaled togethethese points determine

a buildings certification levef? The five categories for accumulating points are: sustainable

sites, water efficiency, energy and atmosphere, materials and resources and indoor environmental
quality. Fourteen points fall ued thesustainable sites, fier water efficiency, seventeen for

energy and atmosphere, thirteen for materials and resources and fifteen for indoor environmental
quality.

The points included under the sustainable sites include: site selection, urban demeitielal,

mass transit, bike racks/showers, refueling stations, parking/carpool, natural habitat, open space,
storm water rate, storm water treatment, heat islandsr@ai)y heat islands (roof) and light

pollution. Water efficiency includes: irrigatiomastewater and water use reduction topics.

Energy and atmosphere includes: optimize performance, renewable energy, ozone depletion,
measurement and verification and green power issues. Materials and resources cover the issues
of building reuse, waste magement, resource reuse, recycled content, locally manufactured,
locally harvested, rapidly renewable and certified wood. The indoor environmental quality
includes topics such as CO2 monitoring, ventilation, indoor air quality plan during and after
constrution, low VOC sealants, paints, carpet, composite wood, operable windows, thermal

"1 USGBC website, http://www.usgbc.org/DisplayPage.aspx?CMSPagelD=1497, accessed February 2008
' LEED website, http://www.climatemaster.com/index/leed , accessed March 2008



comfort, daylight and views. These are the main issues that are normally covered or at least
thought about during construction planning phases.

The following are the numbeds points necessary to get a certain certification. 26 points are
needed in order to become LEED certified, 33 for silver standing, 39 for gold and 52 for the
platinum level*®

Suggestiors BasedOn the Santa Monica Case Study:

There are many ways to goaalt the Mary Street projedaut the Gty has decided to demolish

the homes and start from scratch. The following are the required and recommended suggestions
for building a nursing home. This can be directly related to the Binghamton project because the
City is looking to make the 1.5 story homes into a comfortable environment for the older
generation. The following arthe construction points thetuld easily be included in the Mary

Street project or any building projentthe future

1.Specify recyclegroducts:

There are many products that can be used during construction that are recycled nidtetals

of these materials can be utilized for insulatiociudingrock wool from mineral slag, fiber

glass from waste glass cutlet, cellulose from newsprint and plastic fiber batt from soda bottles.
Carpet can be made out of polyester face fiber which also comes from recycled soda bottles.
Concrete can be made out of ésh and ground sla@vhile fly ashand ground slag aresed as a
proportion of cement in the mikurthermoredtex paint can be reprocessed and used for the
home. Mulch for the yard can be made from wood fiber and paper waste. Rubber tiles and mats
canalso be used and are considered-posisumer recycled content meeting EPA recycling
content guidelines.

A hurdle to consider whilasing these products is that you want to avoid shipping these
materials from far distances because it defeats the envindahpeirpose of having them in the
first place. fiere ae not many places that carry thesaterias, so theynormally has to be

shipped in from another state. One benefit to using these products is that the cost is similar to
using other productsut these products are better for the environment. Another benefit is that
there is no extra labor required to use these products at the jobsite.

2. Recycle construction waste:

The main idea behinakcycling construction wasts to have the project generate teast
amount of waste possibl&hisincludes the prevention of improper storage contamination and
other factors that can be controlled by the builder and the company that supplies the materials.

Providing separate bins for all recyclable materiatsgseatow costidea, and will hopefully
make it easy for the workers to recycle and in the long run will get them in the mindset to

13Costing Green: A Comprehensive Cost Database and Budgeting Methodology- Davis Langdon
" Environmental Protection agency, http://www.epa.gov/cpg/products.htm, accessed April 2008



recycle, on and ofthe job. The only downfall to this is that some inexperienced contractors
might charge extra for theenessary proper removal of the waste.

3. Procedures for hazardous materials:

It is necessary to store hazardous materials in a weatherproof location and to only allow
authorized people to deal with the materials. It is also important to have onsitaglean
equipment to clean up the hazardous matersd®an as possible irase of an accidental spill.
Keeping the materials in a weatherproof location such as construction trailer or steelzibinet
reducethe chance of the site becoming contaminated.

4. Stormwater control program:

I n Binghamtonds case this is a very important
amounts of water collected in a short amount of time. This program ensures that hazardous
materials and pollutants stayoesit and ar end6t washed away into dr

the materials from washing into the drain system, runoff, sediment and waste from the site
should be collected if possible in another drain. This can be made possible by having drainage
controls but this depends on the topography of the site. Typical techniques include diversion
ditches or swales. The benefit to th@ntis thatit not only helgto save the watebutalso

helps lessen air pollutior.

5. Protect the landscape to be retained:

The idea behind this point is to mark the vegetation before construction to ensure that part of the
landscape is not removed. Providing a plan that emphasizes which plants/shrubs to take out and
which ones to leave is a clear indication for contractotseMtlealing with tree# is important

to keep in mind the underground rademetimesthis includes roping off the entire area that

the roots take up. Saving plants and trees will reduce the cost later when vegetation needs to be
planted. This step doesndt®require a great de

6. Insulate hot water:

On averagel5% ofdomestic water heating energy is wasted with the current piping systems.
There is one very easy and cheap ways to fix the:isguasulating all hot \&ter distribution
pipes and by making it a recirculatisypstem. Another very inexpensive way to redilnee

wasted heating energy is to wrap storage tanks with additional insutaismould be foll

!> Santa Monica City website, http://greenbuildings.santa-monica.org/materials/matrecyclingrequirements.html,
accessed February 2008

'® santa Monica City website http://greenbuildings.santa-monica.org/construction/safeteyprocedures.html,
accessed February 2008

7 santa Monica City website http://greenbuildings.santa-monica.org/construction/stormwatercontrol.html,
accessed February 2008

'8 Santa Monica City website http://greenbuildings.santa-monica.org/construction/topsoiltree.html , accessed
February 2008



http://greenbuildings.santa-monica.org/construction/safeteyprocedures.html
http://greenbuildings.santa-monica.org/construction/stormwatercontrol.html
http://greenbuildings.santa-monica.org/construction/topsoiltree.html

faced and taped. The insulation technique requires no maintesasheetuallyheats the water
at faster speed?

7. Water conserving plumbing:

There are sprfications in which to set up the plumbing systems for a toilet, bathroom sink and a
kitchen sink. For the bathroom toilet it should Heoavl of 1.3-1.6 gallons per foot, where the

sink shozlbjld be a 1-8.0 gallon per foot. The kitchen sink should bel#ngest being 2.2 gallons

per foot:

8. Efficient irrigation:

Efficient irrigation systems can reduce irrigation water use by 50 to 70 percent. It is highly
effective to group plants with similar water requirements together, use drip irrigation for trees
and ground areas to eliminate evaporation losses. Drip irrigation helps plants to grow better and
also reduces water costs. Choosing low volame angle sprinklers for lawiasd programming
automatic controllers for night irrigatioeduces losdue to eaporation and wind drift. Also

placing 3 to 5 inches of mulch on planting beds during the spring teetpinimize evaporation.
Overall these projects are not too costly and are easy to implement. The only downfall is it
requires regular monitoring to ams system is operating correctfy.

9. Minimize stormwater runoff:

The idea in this category is to divert storm water from impervious areas and try to reuse the
water wherever possible. The main way in which one would achieve this is to direct rag spout
where the water can seep into the ground not just sit on a roof. The water could be directed to
porous soil or infiltration basins or drywells. It is imgort to keep in mind thalirecing the

water to an area with plantequireghe plantdo have srong enough roots to take all of the
incoming water®?

10. Urban runoff plan:

The purpose of the runoff plan is to make sure thahdhisingdevelopment maximizes

permeable surface area and also minimizes the amount of runoff directed to impermeable areas.
Some ideas in which one could achieve thitudesinstalling catch basin inserts, sand filters,
detention basingr ponds, and porous E@ment It is also important to implement timing and
application methods of irrigation systems to minimize runoff of excess wateCityhaill also

% santa Monica City website http://greenbuildings.santa-monica.org/watersystems/waterheatloss.html, accessed
February 2008

2% santa Monica City website http://greenbuildings.santa-monica.org/watersystems/waterplumbing.html,
accessed February 2008

*! santa Monica City website http://greenbuildings.santa-monica.org/landscape/landscapelab.html, accessed
February 2008

*? Santa Monica City website http://greenbuildings.santa-monica.org/landscape/landscapelaa.html accessed
February 2008



want to implement a system for soil stabilizatianich can be achieved by the pernean
growth of nativevegetatiorsuch as tree shrubs and other ground coverifgs.

It should be noted that the suggessilom the Santa Monica case study are low in cost and
could be easily implemented into the M&tyeet project, but would be more beneficial if
includedin the original plans of the projeicistead of waiting till after the blueprints for the
home are produced

Suggestions Based On thRortland Case Study:

Although all of these ideas are important to take into consideration the plan for the Binghamton
homes are probably not going to be as involved. Therefore it is important to concentrate on a few
details that pertain to green buildjrige topics that should have the greatest amount of emphasis
on them are energy efficiency, waste reducteord recyclingand stormwater management.

1.Enerqgy Efficiency:

There are many ways to help a building become
one of the topics that should be readily focused on, mainly because it is a very easy issue to
address. The fdwing is a brief suggestion of plans that could take place that would greatly

increase energy efficiency.

Properly sited buildings should be placed on anwast axis with the longest wall facing south

will benefit from solar heat, natural shading, axadiural lighting and thus reduce energy
requirements. Energy efficient floor plans place the primary living spaces on the south side and
lesserused rooms, such as storage and utility rooms, on the colder nortf side.

One way to bring natural daylight sminterior rooms is to use solar tubes. Solar tubes are
inexpensiveaend donodt e x dikeskylightscAesoldr eilzets a tlearsdeme that
collects sunlight into a highly polished and reflective tube that reflects the light down to a
diffuser onthe ceiling. The amount of light is enough to light a small room or staiftase.

Natural light and better air quality aid in improved employee and student health, productivity and
comfort. In the long run, fewer resources are used and thus there are lower bills.

2 Waste Reduction and Recycling:

As mentioned before in the Santa Mondege study, insulation is very important in terms of
renewable energy and conservatiBreviouslydifferentrecyclableinsulation materials were

listed that can be used. Different parts of the house call for different insulation materials such as
the atic versus the basement. One main difference between thatiossis the costThe

lowest cost options are loose fill cellulose and fiberglass. The moderate to high cost insulation

* Santa Monica City website http://greenbuildings.santa-monica.org/sitingandform/sitingandformsfa.htmi
accessed February 2008

2 http://www.smartcommunities.ncat.org/buildings/enrgcons.shtml

% portland Oregon City website, http://www.portlandonline.com/osd/index.cfm?c=42115&a=114727, accessed
March 2008



http://www.portlandonline.com/osd/index.cfm?c=42115&a=114727

materials include some forms of fiberglass, cottons batts and wet gfitdgse Finally,the
high cost materials are spray in foams, urethane and phenolic foam Bdards.

Another aspect that can be easily applied to the Binghamton home construdt®reiguiation
of waste reduction and recycling. Reusing salvaged maigigakt effective and also very good
for the environment. Ways to collect salvaged materials include reusing materials from the
existing project, shopping at used building material outlet staresearching the classified
section of the newspaper.

Decanstruction of the prior building falls into this categofywaste reduction. It isften done

by hand to maxi mize materi al recovery, somet.
can be salvaged for reuse. Not only is deconstruction beneficthleftnuilders by lowering the

building removal costs, but it also conserves landfill space and creates job opporfitities.

addition LEED awards 1 piat for 50% recycling rate andg®ints for 90% recycling rate.

3.Stormwater Management:

Stormwater mnagement was mentioned before and proves to be one of the most important
issues in green building pertaining to Binghamton. There are different measures that can be taken
to address this issue, one of them béheginsulation okcoroofs. An ecoroof isoenprised of

several layers including a root barrier, waterproof membrane, drainage, soil system and plants.
Ecoroofs extend conventional roof lifetimes by up to three fold. | believe that this investment
might be costlybut at the same time very benefla@ad | think it is the most interestirmgd

unique idea that | have researched thusfar.

Rainwater harvesting is another tecjueand generally occurs when water from rooftops is
collected and stored in tankRainwater harvesting allows for collectiohnonpotable water

and also reduces stormwater rundtie water is then used for ngotable purposes such as

flushing toilets. The tanks in which the water is stored can be as simple as a barrel at the bottom
of a downspat or can be as complex asnaltiple tanksystemwith pumps and controfS.

Conclusion:

If the City focuses on therevioussuggestions from both the Santa Monica and Portland case
study,Binghamton will be headed the right direction could potentially be green certified. The
current Mary Street neighborhood revitalization does not currently include green amenities in the
building plansbut this report should give thetg a beginning place if they choose to take that
track in the future.

TheCi ty doesndt n e avahe KEED pointysysteneie atderttabe Eeudified, but
they should try to make strides toward certification because it will only benefit them in the

*® portland, Oregon City website http://www.portlandonline.com/osd/index.cfm?c=42115&a=116025, accessed
March 2008
%’ portland, Oregon City website http://www.portlandonline.com/osd/index.cfm?c=42114&a=114732, accessed
March 2008
28 Portland, Oregon City website http://www.portlandonline.com/osd/index.cfm?c=42113&a=114728, accessed
March 2008
2 Portland, Oregon City website http://www.portlandonline.com/osd/index.cfm?c=42113&a=114750, accessed
March 2008
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future. Not only are the benefits relevant to human health and the environment, but in the long
run, it will save money as well.

Storm water, recycling and energy efficiency are the main topics that they city should currently
concentrate on in order to make steps towards green friendly homes.

For further readings on the topics see the works sited througlh®ueslearch paper.
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