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Types of Green Roofs

an

Principal Green Roof Technology Components.” Green Roofs for Healthy Cities. Ed. National Research Council,
Institute for Research in Construction. 8 Dec. 200%9. Web. 10 Aug. 2011. <http://greenroofs.org/index.php/about-
green-roofs>.
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Benefits of Greens Roofs
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during peak periods of the summer, which leads 1o incregsed levels of air pollutants and greennouses
gases and evenfually formation of ground level ozone. Concrete pavement and man made roof fops
absorh heat and then franster that heat To storm waler, This raises water femperatures, which can siress
delicate water ecosystaems. Many of these problaems are present in Salf Lake Cily during the summer
months. 1

The foliowing universifies have gathered data on the benafits of green roo's.

Michigan State University has complied a list of plants
and how 1o select various spacies bdsed on the iyvpe
of medium usad fo grow the plants, the state in which
the plonis were siudied, and which regions of the
United States is recommended for speciiic specias.t?
This information is valuable 1o companias, universitiss,
ond other individuals who are inferested in which
olants they should instal for maximum green roof
survival and minimum mainienoncs.

Columbia University has installed seven
green raofs on its campus in New York Cify
ond is using two of the roofs 1o provide datd
cbout energy wse and storm watar run off.
They have found thot the use of green roois
con decredse exierior buillding
fernpergtures by 40 degrees in the summer
heat and con help insulate the buildings 1<
hold in tThe heat in the winter. The reseqrch
also shows thal green roof instaliation on
the mojority of roofs in New York City can
mitigate 40 percent of the city's combined

P

sewaQe overiows. 3

T et lsland Effect. US Fnvironmental Protection Agency. Web. 12 Aug. 2011,

<hitp:/ fwww epo.gov/healislond/>

12 Getter, K.L. and D.B. Rowe. 2008, Selecting plants for extensive graen reofs in the US. Bxdension Bullstin E-3047,
Michigan State University,

13 Graen Roofs Help Keep It Cool « LLCOR Environmantal Newslina." U-COR Biosciences. 5 July 2009, Web. 18 Aug,
2011 <htio:/ fwww licor.com/env/newsling/2009/07 /green-roofs-help-keep-it-cool-2/>




N State University research found that greer
reofs reduce peak runoff rafes octing os a roof
ton dets m‘éon pasint4, Additiondlly, the researcn

showed that energy used o cool the bug iding o3

pedk summer femperaiures reduced 15 units o
Kilowati-hours used per day, 15

-

Al the onsef of researching green roofs, L was hoping 1o fo ormulate an entire psc\posm on the size, piants,

and type of green roof to off set Wesiminster Collage's commuter footprint. Green roots do have the
potantiol to sequeaster carbon rom non-renawable energy sources. Penn Sfafe University and Michigon
State University hove ongoing research on thelr simulafed green roofs 1o account for the armount of
carbon that is sequestered from various sizes of green roofs and from varous species of planis that are
grown on green roofs. V\Jesimén”rer College in the fiscal year of '09-"10 contributed 1,494 mstic fons of
CO2 eqguivalent from commuters!s, i would be ideal that adding mores gs‘een space to the college
could compensate this. However, of the sequasiration ratas established by thase universifies, it would

take over 31,284,714 square Teat of infensive green rool ared, with frees, 1o oi TS:)f ali the commuter
emissions!?

Building Criteria for Green Roofs

Westrninster College needs 1o account for the following when insiclling o green roof. The roofl nesds 1o
be safely accessible or can easily renovated fo be safely cccessible. This requirement Is for the maost
obvious regson that people will need fo toe able to get on the roof to insiall the green roct and o
maintain it in the future. Once o building has been decidad on, the next step is 10 determine how mich
additionat welght the structural intfegrity of the building can sunnort. Buildings in Utan need 1o be abls
1o support snow in The winter, and any roof that is proposed to house g green roof neeads to be
structurally sound for the snow and graeen roof welght, If no building possesses such gualities, it wili ne

o be determined how much it weuld cost to retre il the buillding and 1f the price s effective for the
potential benefits for the roof,

Adicitionally, the building that fits info the first two cotegories needs o be schedulad 10 remain on
campus and not be slated for major renovations or demolifions. However, since green roofs are relro

1 Center for Green Roof Research. "Storm Water Guantity. Deparfment of Horticulture, Penn State, 2005, Web. 10
Aug, 2011, <hbp://horiculture psu.edu/cms/greenroct/fg=nods /50>

15 Beottie, David, Robert Berghage, Albert Jorett, Harvey Manbeck, Jelena Srebric, and Julie DeNardo. "Center for
Green Roof Research at Penn Stafe- Slide 30." Department of Rorticufture. Penn State - Centar for Green Roof
Ressarch. Web. 10 Aug. 2011

<htp://horiculfure psu.edu/cms/greenroofcenter/preseniations/epa/psuheaiislanc.him=.

16 Case, Kerry., 10 Aug. 2011 STARS information Interview.

7 "Tree Benefits Page.” CTC Weh Page. Web. 15 Aug. 2011, <htin://www . coloradoireas.org/benefits.htm>




fitted to existing roofs, there is not a specific roof thot s required fo become a gresn roof. Any roof base
will work because the outer lavers are removed and d new waterproo! memborane s installed.

The final proposed ariteria is that the roof is visible 10 the Westminster campus and o ifs nsighbors. One
large benefit of o green root is the cesthedic factor and it would be g shame fo waste such benefils, An
irigaiion system neads 1o be chosen. An exfensive roof will only require o rigotion system for the Tirst
wo vears, and a back up incase of a drougnt or other issues, while an intensive roof will require more
oermanant iirgation systems, The type of rigation systemn should also be chosen based on The plants
desired for the installation. '

Proposed Buildings and Roofs on the Westminster Campus

After looking ot the bullding criteria and Westminster Campus’ Master Pian, | propose the following
buildings for instailafion of green reoof.

Dicik
The most preminent feature that the Dick Bullding has o offer is if s centfrally located on campus and
paople in other bulldings on campus
see ils roofiop. I the gesthetic
benefit is one that Westminster

College s seekino then Dickis one

of the only opticns. Dick fits info The
critena explained prewousi\/. Dick
nas reoffop access through o
custodial closet, which would need
io ba secured ond expandead if
Dick's structurgl integrity could
withhold the qddifional weight from
a green roct. Additionally, Dick s
schedule 1o remdin on Westiminsier
Campus withouf any majar
renovdﬂons in the next 15 years.
However, 1T is sicied for g new roof In
the next five years. If the college is already being forced i reroct the building, why not pay more of the
upfront costs and raroof with a green roci?




Although Jewett's roof is not o3 visidle as

the other rocts on campus, it s already
cromoting clean energy with the recent
instalialion of solgr panels, Using the roof
that is not dedicated o solor panels and
filing it with a green roof would make o
large stotement for Westminster College,
Additionally, Jewell has decent roof
access via a custodial closel. This hatch
would need To be mads safe and
axpanded gs weall, Like Dick, Jewett will
soon nesd 1o he reroofed where solar
oanels are not present. The bid for
oiciect s esfimated around $52,000.
Although there may be weight issues due fo the Installation of solar ponels, o green roof could be
installed in the remaining area for the amount of money that I would cost jo reroof.

The Garf

Although installing o green roof off the main Westminster campus would net provide the campus with

eld School

RE= )

gasthetic benefifs of the green roof, it would increase the gesthelic oppeal of The Garfisld Schoot fo Hs
neighibors in the Sugarhouse community. The Garfleld School has the test roof top acceass comparaed o
the bulldings listed chove and it is not on main carmpus, alowing constructon and installafion 1o be
done al any time regardiess of students needing o get to classes. The Garfield School, since 1T was
racently added 1o the campus plan, will likely be schedule for drastic remodels or renovations, nowever
this would not be a problem if the green roof was installed after the renovations or alter any plans
concerning the reof were complets.i®

Green Roof Process and Budget

The inifiol costs of o green roof can be more expensive than leaving o fraditional roof, howeaver green
roofs can increase the litelime of aroof by double. The initial cost will be hiing o structural enginesr to
determing which buildings hove fhe structural weight load capacity 1o support the snow in The winier
and the green roof year round. From there, the struciural engineer will be able fo provide an dssessment

I8 Brockmyer, Richard. Interview on 18 July 2017,




fhat will provids Westminster College with cholces of wheare green roofs could be retro fitted 1o existing
roofs and what tvpe of repairs or structural S‘\Tean’nemng neads o be done before the installotion. The
analvsis should provide Westminster College with the choeics of the bullding, the size, and potentiaily the

tvpe of roof that the college can install on ils compus.

Next, the collegs will need 1o obiain permits for installing and housing a graen roct. Most citles are
offeiing inceniives for installing green rocls and could be beneﬂcacﬂ to the college {0 seck 'I'he permsf‘
Howsaver, permits can also imit the fype of green roof that s installed. Before Westminster opiains
permils, It may be wise that if it is choosing To have companies désign, mancge ond install o green oot
that i select the company prior 1o parmit process, 5-~iowe\fe{, stuclants can head this veniure and they
can have o formulated proposal and plon at the time of submitiing the request for o permit.

The college af this stage has to defermine, if structural analysis and pemil does not suggest otherwise,
which type of green ool 1o use. The plants and medium will also need to be defermined Gt his stags.
Al this point some design, elther by an architecturgl designer or g student collaboration, will naed 1o be
formulated fo map out the amount of space, how the space will be used, and, if accessibie to people,
now will they walk through the space.

The following people and processes will nead to be accountad for when instaling o green roof:
«  Structurct Analyst’s Consultation Tee
o Design Consultation fee
o Confractor Tees Tor repairs or improvements orior 16 instaliaiion
o Landscape Design Consultation Tee
o lmigatlion/ Drainage System
> Permmit Fee {or reimbursements)
> Garden material, like plants, growing medium, fertilizers, pavers, elc.
o nificl ond ongoing maintenance costs {minimal affer two yaars)
- Confracted assistance growing plants, fransporting materials, and insialling materials

Costs for an extensive green roof rangs from an overall cost of 8 1o 20 dollars per square oot and
infensive range from 15 to 25 per square foot {with more costs of maintenance in the future). ¥ If the

roof needs to be re-roofed, this can hike prices up 1o 50 doliars per square fool 2

17 School of fresh Water Sciences. "Graaf Lakes WATER Institute Green Roof Project.” School of Fresh Water
Sciences. University of Wisconsin-Milwaukee, Web, 11 Aug. 2011,
<http://www.glwifreshwater.uwm.edu/research/genomics/ecoli/greenrooi/roofinstoll php>

20 Cutlip, Jamie. Green Roofs: A Sustainable Technology. Susfainability and fhe Bullt Environment. University of
Californic Davis, Oct. 2006, Web. 10 Aug. 2011,
<hitp://extension.ucdavis.edu/unit/grean_bulding_and_sustainabiliby/pdffrescurces/green_roof.pdf




Student Learning Opportunities

As an environmental senior, | fook part in the Environmental Studies senlor seminar this past spring. There
were 12 students and two professors in the class. The senior oroject aims of giving students experiencs in
their lield since the maicr ¢ of reqguire an intemship. The :i@ss went through the proceass of choosing
o topic, reseorching ideqs, presenting projects to the class, determining o project, and then working
together, students, facully and staff, fo accomplish the projected goals. Althougn | gathered valuabile
inforrmation about gardens, thelr tensadits, and different restoration fechniguas, the fruly valuabls
experience was the inferaction between the students, the faculty and the staff. The process of instaling
and mainicining o green roof would provide students, Toculty, and staff with an oppartunity 10 work
together and to leam from each othar.

The College Wide Leaming Goals for Westiminster College are as stated:
o Crilical, analyiical and infegrative thinking

o Cregtive and refleciive capaaciiies

= Leadsrship, collaboration, and feamwaork

o Writing ond other communicaiion skills

o Global consciousneass, social responsicility, ond ethical awdrenass

installing and maintaining o green roof would achieve all the leaming goals, nowever | believe thot the
instaliation and the uskeep of a green roof can establish a permanent coliaboration among the
students, faculty, and staff. The students and faculy could follow the example of Penn Stote and
Michigan State University to establish a class focused on researching and maintaining the roofs installed
on campus. Additfionally, with the blessing of funding and cooperation from the college and
Environmentol Canter, lsadership roles could be astablished ameng the student body To coordinate
maintenance plans, ongoeing resecrch and lecture sedes for sustainable buildings aond practices. The
Environmental Center has established o team 1o head sustainable fransportation, through the campus
bike coordinator, and sustainable food. through the garden coordinator. A sustainable building
coordinator does not seem out of context.

The second leaming goal that would be highlighted is global consciousness and social responsibiily.
Any step in the sustainable direction and off the path of over conwmpﬁon is a direction to a well-
rounded future. By Installing o green reof, Westminster College waould be acknowledging some of ihe
redl problems of the globe, like climate change, air and water poliution, and the imitations of non-
renewdbie energy. The installation of o green roof will make Wastminster College’s studenis, stalf,
foculty, and neighbors feel as though they have become socially responsible by choosing 1o be part of
a college that cares about the condifion of the world in the fuiure. By utilizing the green roof, students
and faculty can cregte rotes of collaboration in the instaliotion process, maintenance process, and
education process, The green roof will create awaoreneass that the fradifions that Americans and many
more are becoming ccousiomed with aore not sustainable and at seme point, drosiic chonges wilt nesd
to be changed,




Recommendations

After reviewing the research from other universities and the puildings at Wesiminster College | am
mdking the following recommendations. It the b ;aidw’ﬂg is found 1o be struciurally sound or not oo costly
fo make sound, | recommend instaling o green roct on Jawett, The idea of o roof housing both o green
roof and solar panels makes such o bold statemeant 1o the public. | think that it is imporiant for the first
green roof fo be installed on Westminster Campus so that students, faculty and staff can help install and
maintain the roof, Based on what the building con support, | would recommend instaliing on extensive
green roof so thaot maintenance in the future would be reduced. | think that # would be wonderful o
eventuglly install an infensive roof on campus that mimics ¢ garden, but the first green roof should grow

sedums and nafive grasses. Another step that | would suggest is instaliing the green roofs via frays. The
frays cliow for ecsy removal it there are ever reasons To access the base layer of the roof and it can
create different designs that con help csdz:% 0 the gesthefic facior. Al and OEE any of the buildings

suggested could succeassfully house a green roof, however with the added benefits of solar ponels and
the estimaled cost to re roof the bullding, | think that Jewett could make the most impact showing the
Sugarhouse community of Westminster's efforts o become sustainable.

Initicily, Hintended to find a way to wholly offset the commuter carbon dicxide emissions through green
roofs. As o fellow commuter, | understand that personat fransportalion s a way of life Tor American’s
and it will be o long process to change this custom. However, as an Environmental Siudiss major,  have
found that shrugging our shoulders and saying “oh well™ is not the only option. Cther oplions are 1o take
steps o make our irmpact iess, 5o that when big changes come there is an infrasiruciure thare 10
support the orogress. Why would we, as professional academics, not look into helping the oroblem
instead of just staring at the signs diving down the 180 canyon atout diiving less due fo poor ol
conditions? The installation of a green roof will by no means solve all ihe woss of the wond, however it
will provide steps forward in becoming a sustainable campus. in addilion, other universities have
provided the foundation for alf other academic institutions with research, data coliection, and proving
the tangible benefils that green roofs provide to urban areas. P would like 1o see Wastminster College
pick up where these colleges have leflt oif and research the carbon sequesiration that green roofs can
accomplish and then put those roofs info action, Twant fo see Westminster College lead Salf Laks City
1o g clegner. lass polivted fulure.




