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DISCLAIMER

The following report is a student researclrqggect prepared forEconomic
Geography 2302 as part of the course requiremeritsis report was prepared

by the students ands not necessarily definitie or authoritative. It represents
the findings, views, opinions and conclusion$odE A OOOA AT 006
Memorial University, the Department of Geography, or related staff mersb
accepts no responsibilitthe information presented in this documeérand for
any errorsor omissions.




ntroduction

During the winter 2009 semestghe Economic Geography 2302 class participated
conducting Memorial y A @ S Bdeondi carfplis sustainability audiEor the first
time the Campus Sustainability Assessment Framework (CSAF) was applied o
campus. The CSAF was created by Lindsay Cole in an attempt to defin
Gadzaldl Ayl ofUsivelSiliey hadesdirniense spending power, and shifts
university operations offer many oppimnities to improve human and ecosyste
wellbeing, locally and globally. The inspiration behind this project came frg
Canadian, and global campus sustainability activists and their need to be
advocate for, and act upon, campus sustainability objedtide¥Vith a teamof one
graduate student, fifteen coesearchers, and an dwbc advisory group 175
indicators were developed with shorterm and long-term goals to determinghe
sustainability of different areawithin universities. As anorganizationinvolved in
advocating for campusustainabilitythe Sierra Youth Coalition have also used the CSAF. The Coalition igpmfitomational youth
organization that ideadingthe campus sustainability project whighromotes environmental responsibilitynd sustainability in post
secondary institutions.

Figurel - The ten major areas of the CSAF

The CSAF is divided into two major divisions of the ecosystem and the pesgignizing the people subsystem lgisig within the ecoe
subsystem It is then further divided intten subcategorieswhichare divided into 33 subsections and finally into the 175 indicators.

The project was facilitated bye@graphy2302 professor Kelly Vodden, and with the help of the on campus sustainability coordinator Toby

Rowe, TA Sarah BreeRA Bailey Kunand Jesica Dawe, Atlantic Coordinator, Sustainable Campuses , Sierra Youth Coalition, the project

gl a O02YLX SGSR® C2ft26Ay3a [AYyRatre /2tSQa /I YLza {dzadlkhédand ft AGe ! &
assessed to determine MemofiaQa OdzNNBy d LR aAdAz2y Ay adadlAylrofS RS@GSt2LIVSyidod Ly
water, buildings, energy, foodhazardous wastesolid waste paper, accessibility, employment, equipment, investmeatsd spending and

income. Within these categories, a total of 83 indicators were evaluated in the areas of environmental management and areas of socio
economic factors that affect people and the economy within the university and beyond.

1Assessing Sustwibility on Canadian University Campuses: Development of a Campus Sustainability Assessment Framework: By Linsday Cole
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EceSystem

Materials Energy Air Land Water
Buildings Sources Indoor Managed Green Space Consumption
Paper Management Outdoor Natural Areas Management
Food Intensity of Use Intensity of Use Storm and Wastewater
Equipment
Hazardous materials
Solid Waste
Governance Knowledge Economyand Health and WelBeing Community
Wealth
Policy Training Individual Recreation Involvement
Implementation Research Institutional Food Diversity
Monitoring Curriculum Safety Services
Health Services
Environment

Tablel ¢ The ten subcategories of the CSAF

The goas of the projectareto utilize the Campus Sustainability Assessment Framework (CSAF) as a tool for understanding the geography of

the campus economy while contributing to the development of an ongoing sustainabilititoring program at Memorial University and to

efforts to create a more sustainable campus. To accomplish these goals research was condugtstnine the current standing of

Memorial compared to the short term benchmarks outlined in the CSAF as wellths other universitiesthat have completed the same
FNIYSE2N] 2F NBaSINOK:zI adzOK | aAnbtigeygte diiReipkojads to prezéntithe keydrid andcorBliisidrisldza  LINE 2 |
of the researchto the entire campus via formal reports, ggentations a campus radio interviewand newspaper articles, to hopefully

encourage our campus community to strivergach the mark of a 100% sustainable campus.

The following report outlines our findings. In accordance with the theme for MemoriaSUNE A 1 @ Qa &aSO2y R | yydza f {dzad
2009, the report begins with the topic ofater.



atel’ Earth is covered with

Matthew Higdon
Catherine D. Power

Appreciations

Toby Rowe,

Kelly Vodden,
Timothy Marshall,
Don Peach,

Cory Hoddinaott,

Glen Costello,

Martin Goebel,
aAhlS hQ[ St
Paul Mclsaac,

Context

G2 GSNJ AE |
resource. Although
almost 80 percent of

water, only three percen{
of the planet's water

Julia Ryan Samantha Mills
Mark Lynch resources represent
TNBaKgl (SNE
Sustainability Coordinator, Memorial University
Professor (Dept. of Geography), Memorial University
Work Control Centre Manager, Facilities Management

Energy Systems & Controls Manager-acilities Management
Operations Maintenance Supergis  Facilities Management

Facilities Management
Dept. of Environment & ConservationGovernment of Newfoundland and Labrador
\Nate¥/Wastewater Division, /I AGe 2F {ld W2KYyQa
Water Division, City of Corner Brook

Water is a finite resource. Although almost 80 percent of Earth is covered with water, only three percent of the plamsttesoatrces
represent freshwaterLess than one percent of all water is available for human gopson; the rest is salty ocean water, or freshwater
that is bound up in glaciers and polar ice caps. Of the water available to humans, animals, and plants, only a tini fuaetioas drinking
water. Most of what is consumed is used to create eleityrigrow crops, run factories, and for household and sanitation needs.
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World population continues to increase while water resources decrease. Globally, one in six people still K
regular access to safe drinking water, and more than twice that nun®€ billion people) lack access f
adequate sanitation facilities. The problem is local as well as global. Water is in demand for a myriad (¢
recreational, mining and industry, fishing, irrigation, and riparian habitat preservation, among Otherthis

section of the Memorial University CSAF we examine the level of consumption and efficiency of water
MUN compared to that of other campuses in Canada. Knowing how our university measures up to the
Canada may be an incentive for wsfollow the example of more sustainable campuses around the country.

The majority of our research has brought us to the assumption that the lack of availability of res
information is a leading cause of wasteful behaviour. It is not a conscioubwatather something learned.
Since water is not something that we are told to be conscious of in spending around campus or at home,
unaware of exactly how much we use and waste.

) 1 . Ax &l O1T A1 AT A AT A |

308 *TET80 AlA

FACT
A single lawn
sprinkler spraying
19 litres per minute
uses more water in
just one hour than
a combination of
ten toilet flushes,
two 5-minute
showers, two
dishwasher loads,
and a full load of
clothes.

In Canada the provincesate constitutional responsibility for water supplyunder the NLWater Resources Acthe Department of

Environment and Conservation manages surface water and groundwater, regulations for private well construction, instéltieage
works, and protetion of public water suppliés A policy for the allocation of water ugesued in 28 May 1988 by Newfoundland and

[ FONI R2NRA 5SLI NOYSYyd 27 9y GidpelRywi rgvide foryhR licénging/aughdiizing ivfitre vise ér diveisidna
2F Fff adz2NFIF OSSZ 3INRBdzy R FPThiRbasicklly daks thatlwiih$hi ropar yerniit KahyaresiteNt®BriammerSiabdser is
allowed free access to water resources within the province.

G a

Responsibility for water supply iNewfoundland ad Labrador, as in other provinces typically transferred to municipalitiesA
representative of the Water Resources Management Division for the Department of Environment and Conservation for the pfovince
bSgF2dzy Rt I YR SELX I A yhtains its waey fPoAhE fA (12 y 2 @ SaintEasdsueny 2y eddiuser and does not come

% http://www.sahra.arizona.edu/programs/water_cons/why/why.htm
3 http://www.wateryear2003.org/

‘abSs { LI OSaz ! yOASYyld tfl OSa¢

° http://www.env.gov.nl.ca/Env/env/waterres/Policies/PDWR&&sp

pufi
puj
(0p))

YyStte

(p))
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under any applicable regulatiorier drinking water. Onlytheicti @ A& &dzo2SO0G (2 2dzNJ NB3IAdA  GA2yadé DSy
that we have develogd careless and wasteful behaviours.

A 2003 study indicated that, at approximately 300 litres per person per day, residential water use in St. John's iswusteb€knadian
average® While this information was attained through selected houses haviagmmeters installed and monitored, it was not mandatory
for residential, commercial, or manufacturing buildings to have these meters. Since the municipal governments do not iseetgatey

to be necessary residents of Newfoundland do not pay for wayevolume used. . Thus, the reason why people do not pay attention to
their water spending habits is because their source is limitless. If you were given a credit card with no limit, wouldcihowhaa you
spent?

The/ A G & 2 ¥Fin Newfbuniishdas Brdabundant supply of water. The Northeast Avalon regional water supply is legislated under the

/I AGe 2F! DOONRWAKFEPVEE ASNBDAOSA LINPOAAAZ2YAD ke .dzAfa .A3 t2yR Aa |
The eastedofthe/ A (& 2 ¥ is §uppled By2\KngsOrad ake, a system totally owned and operated by the Itity.important for the

city and the province to support the idea of sustainability in reference to the issue of water consumption and reuse.a $\gmficant

amount of water is at your disposal it is easy to abuse the privii@hpe/ A (G & 2 T is {fespansibBléFok tiferiaintenance of over 665 km

of sewer and storm mains, 8 300 manholes, and 1 200 catch Badihs. city of Corner Brook honw our Grenfell Campus is currently

undergoing the process of installing water meters and treatment plan. The meters will be used to provide data on watbeocaage

water treatment is very expensiveAs there is no data indicated regarding wateoguction, treatment, containment/separation on MUN

campus, the A (& 2 F is fuirantly W& gbiRgiconstruction of a new treatment plant, Riverhead Waste Water Treatment Facility,

which is responsible for wastewater at MUN and surrounding &tea.

At Memorial

There are small efforts being made around campus in an attempt to promote a more Sustaifidl|ebut there is hardly enough noise
being made. There are only a handful of students who are willing to recognize and accept that something needdote about
consumption and waste. In a university of over 17'0@e have more than enough people to bring these issues to the foreground so that
changes can be put in motion, but people are not going to speak out about something they are unawaselafg as the municipal

6 http://www.stj ohns.ca/csj/PubDetails?id=41

"North East Avalon Municipal Service Sharing Case Study pg. 31
Bl w2KyQa {S6SNI { SNBAOSa

INTV Evening News Hour

Y Eacilities Management Representative

" http://www.mun.ca/memorial/about/
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government does not make it mandatory for commercial properties to meter water, there are very few who will be willingup et
money for something without an immediate return. To that effect, the cost of installing consdeahges such as motion sensors will fall
upon deaf ears as the need to reduce consumption is not a problem that the university needs to immediately address femtiad fin
perspective.

Research Methods and Sources

As there is no information availabten campus regarding water usage, there was a great deal of independent work involved in gaining
information for the water indicators. There was a physical survey done of severat#ifih buildings within the main campus to establish

the total number ofaccessible toilets, urinals, sinks, and fountains. The building included Business Administration, Engineering, Earth
Science, Chemistiyhysics, Science, Arts & Administration, Queen Elizabeth Il Library, and the J.R. Smallwood University Cenger (Fig 1).
ASNASa 2F AYyiSNWBASsa IyR SYIFAfT YR GStSLIK2yS O2yOSNEI (adiligegd o SNB
Management, the/ A G & 2 F afd{CorneMBYdok/ \Waier Divisions, and the Department of Environment and Conserfeatithe

Government of Newfoundland and Labrador. A great deal of information was acquired through these conversations and it ioeild no

without their cooperation that this project would come together so nicely. Various searches were conducted orethetias well, giving

us valuable information regarding water consumption and implications in other provinces that we do not have ready actessdtion

pertaining to.

Indicators

Potable Water Consumed (YY) . F,?\CT y
Of the total world's

The first indicator that was studied is thaf Potable water consumed within the campus. By understand| freshwater supply,
the amount that is used on an annual bases, then it can be determine how much water would need| 30.8% is groundwater,
stored and reserved or produced for the upcoming years. At this time there is limitedniafion about the including soil moisture,
amount of water consumed annually on campus because it is known that Memorial University does not swamp water and

water. permafrost.




Storm and Grey Water Reuse ()

Grey water, also known as sullage, is the 4mdustrial wastewater produced from domestinethods like dishwashing, laundry, and

z

bathing. Grey water accumulates to-g0r™> 2F |t f NBAARSYOGAlIt 61 adSél SN
except for the septic tank or from toilets.

Pre-treatment

Soil-box planter <

Irrigation
Figure2 ¢ Grey Water Sources

Ld

02 YLINR &

Storm water is a term used to describe water that originates and accumulates through precipitation or melt water. Starthatatees
not soak into the ground becomes runoff which flows into our bodies of water or into the sev@&osm water is a concern because the

runoff may contain pollutants that could enter the waterways.

2 \www.greywater.com
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Figure3 ¢ Storm Water Paths

No information was available in regards to the reuse of storm water. Although roof gardens asffemize way to use storm water, this is
not a direct reuse of the water.

Leaking Fixtures (V3)

Leaking fixtures is a test of the efficiency of the management and maintenance of the campus. A key measure is how milthapsge
between when a leaks reported and the appropriate actions occur. A report issued from Facilities Management listing all work orders
regarding leaking fixtures or other plumbing issues within a two year-tiarae (01 January 2006 to 31 December 2008) lists a total of 1272
orders.Figure 4llustrates the time between when each order was filed and when the order was completed.

BUILDING TOTAL TOILETS TOTAL SINKS TOTAL FOUNTAI |

Business 40 22 9
Engineering 74 50 5
Earth Science 36 21 5
ChemistryPhysics 35 27 13
Sciene 74 50 20
Arts & Admin 49 31 13




QE Il Library 25 16 7
University Center 57* 33 2
TOTALS 390 250 74

Table2 ¢ Water Consuming Fixtures
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Figure4 ¢ Report to Repair

As showrin Figure 4just over 75%f all reported leaks and pluming issues were resolved within less than two days of
the initial report being filed. Since the shdagrm benchmark for the CSAF is for leaks to be treated within five days of
being reported, Memorial University Facilitiesafagement is well on its way toward the letegm goal of less than 24
hours after initial reporting. Unfortunately, the ability to distinguish between jobs completed within 24 hours is not
available with the current Work Order Tracking System. Until yiséesn receives an upgrade or modification there will
be no way to know how we are progressing towards the {amg goal.



19

With approximately 8%
During the physical survey there were a total of four leaks in 715 fixtures found. Two were located | of its territory covered
Business building and wersimply slow running urinals. These four leaks were not found in our work 9 by |akes, Canada has
report received from Facilities Management; however there is a time gap between when the report is il more lake area than
made and when it is filed in the database from which reports aeglen In any case, we filed the reports t any other country in

Facilities Management to ensure that they were indeed reported. the world.

Water Metering: Potable (\W4)

The fourth indicator that is used to study water sustainability on campus is the metering of potable water. This@etutd measure the
total number of buildings on campus that have a water meter for that building. Potable water can be defined as watdiittfat fisiman
consumption and utilization without any harm over a lestgnding period of time. As mentionedréier, there is no metering conducted on
Memorial University campus or intheA (i & 2 F. Thetefore, \M2ofdef @Eithis indicator to be applicable to Memorial, water meters
would need to be installed to get an accurate measure of how much eadirtgudn campus consumes.

Water Metering: Wastewater (\5)

Any residential or commercial user that has water metering will see a decrease in consumption within the first year. (Sareenmv

paying usage per cubic foot, people begin to notice exactly freely they have been spending their water resources. On a citgvioy
AaSO0A2Y F2NJ GOKS /Ade 2F /FE3IFNEB NBIFNRAY3I g G§SN YSi Sadugirg and i K S @
as a result, they may become more consemain their water use and implement wat®2 y & SN G A 2y Y SI &4 dz2NB a ¢¢

None of the buildings on the Memorial University campus contains wastewater meters. Not only is water unmetered enteramypths to
measure consumption, but it is being dumped in a mamihat is untraceable. It is recommended that the university invest in meters to
measure waste water and grey water so that there can be a continuous cycle of n@aisage, rather than as much coming in and going
back out as we please. This will helpréaching our benchmark goal, but until there is a wastewater treatment facility available, all we can
do it measure how much we are contaminating existing water resources. Meters will allow us to measure our wastewatemhaipe fwily

lead to a decreasin our output, but again, we need a wastewater treatment facility to process our waste water so that what we do put out
will be dealt with in an appropriate manner.

2 http:/vww.calgary.ca/



Pressure Testing for Leaks (8Y

There are no routine pressure tests done on campus.drtig level of pressure testing is done by the city on fire hydrants that are within
and surround the campus. This is only done in the event of an emergency or in the event that water is needed to be digadttt area

of campus where it is require@ther then these instances, water pressure is relatively constant to all buildings around campus. Pressure
testing insures the integrity of newly installed or repaired water linedyes,and hydrants. It is usually done at 1% time the normal
operating pessure* This is to insure that the system will stay intact when experiencing a water hafmieis is beneficial because it will
prevent the user from having to purchase costly special equipment to deal with a damaged pipeline or valve.

Efficiency of Bitures (W7)

The average water use with older fixtures compared to newer models may seem minimal, but in a university of 17 000 stsifauslyy
and staff, the level of water consumption can decrease quite rapidly with efficiency gains. Olderixtitesfcan use an average of 16.5 L
per flush and older faucets using approximately 12.5 L per minute. Newer, morfierndly fixtures can have a substantial impact on
consumption, with toilets using around 6.0 L per flush and faucets with an a&rasing 9.5 L per minute. Since Memorial University is a
relatively older campus and quite large, it would be extremely costly to replace all fixtures with more water effidignhamwever, it is a
necessangtep in bringing us closer to our benchmark.

Motion Detectors Installed (\A8)

While they are an investment for a university of this size, motion detectors are something that MUN should look into pgréidsiugh it

may be said that faucets are not often left on and water is not carelessly wastddss than 15 faucets were found running water without
anyone using them when the physical survey of campus was taking place. Aside from the environmentally positive aspect sémsotis,
there is a sanitation issue that comes into play as wek. Hriobs of the bathroom sinks and door handles are some of the most bacteria
prone areas in any public building. This is why doors are installed to be pulled open when you enter and to be pushed ‘ez yso

you do not have to touch anything aftereaning your hands. The only problem is all of the dirt that you just put on your hands when you
shut off the faucet with your wet hands. Introducing motion detectors reduces sanitation issues found in the bathroom setting

14 http://www.ejprescott.com/services/watedline-pressuretesting.php
15 A water hammer will occur when the flow of water is forced to stop or change direction within a pipeline due to a shuamdtiver end of the pipeline.
'8 An aerator is a smlameshlike screen that adds air to the watéiow of a fixture.
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FIXTURE COST/EA$) S w9 v ! L TOTAL COST(
URINAL FLUSH VALVE 386.36 140 54,090.40
TOILET FLUSH VALVE 386.36 250 96,590.00
[ £ ¢hw, C!! /9 369.32 250 92,330.00
FAUCET MIXING VALVE 93.75 250 23,437.50
TOTAL COST FOR REPLACING BATHROOM FIXTURES* 266,447.90

Table3 ¢ Cost of Repairing Bathroom Fixtures

Waste Water Produced (\WO)

G2l adsS o6l GSNE YSIya 61 GSNI 6KAOK KIFA& 0SSy aLlSyid 2NJ gl arindlsRooh y | y @&
top run off, and bathroora. Every day we use water to bathe, shower, wash, rinse, cook, or drink. As quickly as it comes out of the tap it
disappears again down the drain. Thiaste waterhowever does not disappear, but generally requires treatment before returning it to the

natural environment’ ¢ KS LINR RdzOG A2y 2F ¢l aidsS 6F0GSNI 2y OFYLldza Aa RSIfdG 6AGK
there is no obtainable data regarding how much wastewater is produced at Memorial 6r thé & 2 T befails® albai@eKwasigigoes

directly into the harbout® | I T I NR2dza 61 4052 &dzOK +a 61 &d0S LINRPRdzOSR Ay floa 2y
industrial waste management and environmental services company. The local branch of Newalta isifoEatddap, in which MUN has

entered into contract with®

Waste Water Treatment (W10)

Sewage or domestic waste water treatment involves removing of contaminants from waste water and household sewage, bétmndin of
domestic(see Figure 5 Decentraized or onsite wastewater treatment is an ecologically and economically feasible solution. Treating
wastewater where it is treated can reduce the pollution of our waterways and relieve pressure on our existing waste vwaggudtire

" \www.science.uwaterloo.ca
'8 Facilities Management Representative
!9 Facilities Management Representative
2 \www.science.uwaterloo.ca



while recharging mundwater reserve$® The goal of all waste water treatment is to change harm FACT
pollutants in waste products into ngpolluting products that can be safely released back into ¢ \yith the UN Millennium
environment?? Membrane separation technology involves the separation afitis from solids, using §
variety of methods. A waste water stream is passed through a series of membranes where impurit
removed. Three common separation systems include ultra filtration, microfiltration and reverse osr
Waste water treatedusing membrane technology can actually be rendered so clean that it is pot .
though most applications of reclaimed water are for grey water and irrigatiorfuse. pr.oportlon of people
without sustainable

At Memorial University, water entering campus is not metered. However, the city isntiyrundergoing | access to safe drinking
construction of a new treatment plant called, Riverhead Waste Water Treatment Facility, which is I water, by 2015.

in the downtown area on Southside Road. The new plant will involve treatment of waste water f
SYGANBS | NBI 2 arl dndi Raradiéa. KAS ofinaw, thelpipes aré already in place and the new

treatment plant (Riverhead) will be up and running soon. Most of thememardous waste in the City, which is sanitary and storm sewer

waste, comes from residential sewage and keszNI y i RNI Ay & @ lff KFETFENR2dza 61 aidsS FNBY O YLz
leading industrial waste management company (local branch in Foxtrap), which MUN has entered into contract with. 1Q%t. Jeha y Of dzRA y 3
MUN) all waste water, wht the exception of hazardous waste, goes down the drain enters the sewers and is released directly into the
harbourd 2 AGK GKS O2yadNHzOGA2Y 2F WAGSNKSFR 2FadGS 21 GSNinde@ingli YSYy G CI
new treatmert methods. Once the Riverhead waste water treatment plant is up and running any water that goes down the sewer system at

MUN will go to this plant while hazardous waste will continue to be sent to Newalta.

Development Goals, UN
member states pledged
to reduce by half the

The Riverhead facility will conduct severages in treating produced waste water. First, course screening is initiated to remove certain

LI NI AOf Sa FTNBY (KS ¢gladaSo ¢KS glaidsS GKSy 32S3a (KNP dafiok précgss. d! A NJ wl |
During this proceswaste water sits in a large tank allowing for certain particles to settle at the bottom. Anything that has settled at the

bottom of the tank is collected and pumped through a digestion unit (Biological Process). Methane gas is involved thrhigyhout

WNBI 1T R26y¢ LINRPOSaa YR A& dzaSR Ay 02AfSNA la | FdzSfgeiniedIdSS LINE O A
the treatment process is, water that goes through the plant is disinfected with chlorine, followed-tylatinating before releasing it back

into the harbour®As well, according to NTV news, Corner Brook is currently undergoing the process of installing water meters and a

treatment plant.

Z http://wsb-clean.com/ca/3_process.htm

2 \www.science.uwadrloo.ca

2 \www.wastewatermadeclear.ca

? Facilities Management Representative



Figure525 ¢ Waste Water Treatment fpcess

% Diagram found on Google Images: Wastewater Treatment
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Storm Water Contaminant Separation/Collection (VY1)

As discussed above, storm water is water that originates and accumulates through precipitation or melt water, becominghiahdféws
into our bodies of water or into the sewerdlo information was availdé in regards to the separationgllection,or reuse of storm water.
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% Diagram found on Google Images: Storm Water Production Cycle
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Indicator Table

LYRAOL G2

Measurement Units

CSAF
Benchmark

Longterm Goal

the water distribution system; multiply by 100.

Potable Water  Total annual volume of potable water consum No current
Consumed by the campus for all uses (in litres), divided b data.
(W-1) the total number of CCMs.
Storm and Grey Total volume of grey water and/or storm water No current At least 25% 100%
Water Reuse collected annually (in litres) that is reused-on data.
(W-2) site, divided by the total volume of water
consumed (in litres) annually by the campus fi
non-potable water requiring uses (i.e. toilets,
irrigation, etc.); multiply by 100.
Leaking Fixtures Number of hours between each leaking fixture 20060 985 of 1272 5 working days 24 hours or less
incident report and the time that the leak is 2008  (77.4%)work  or less
repaired. Total the number of hours taken for orders were
each report and divide bhe total number of completedin
reports to get the average. 48 hours.
Water Metering: Total number of buildings on campus that hav 0%*Water At least 50% 100%
Potable awateNJ YSGSNIJ F2NJ GKIG o metering not
(W-4) the total number of buildings; multiply by 100. available.
Water Metering: Total number of campus buildings that have a 0%*Water At least 50% 100%
Wastewater (W wastewater meter, divided by the total number metering not
5) of buildings; multiply by 100. available.
Pressure Testing Total amount of water distribution system 0%
for Leaks pressure tested for leaks owénhe past three *Pressure
(W-6) years (as measured by length of pipe tested ir testing not
meters), divided by the total length of pope in performed.




Efficiency of Total new water fixtoesinstalled annuallyof No specific At least 50% 100%
Fixtures(W-7) highest water efficiency ratinglivided by the data.
total number of new fixtures installed in that
year; multiply by 100.
Motion Total number of sinks (alfpes),toilets, and 2009 18/714 x 100 Atleast 50% 100%
Detectors urinals with motiondetector flushing/flow =2.5%
Installed devicesnstalled, divided by the total number o
(W-8) toilets, sinks, and urinals; multiply by 100.
Waste water Total voume of waste water No current
Produced produced on campus annually in data.
(W-9) litres, divided by the total number of
CCMs.
Waste water Total volume of waste water produce 0% At least 25% 100%
Treatment annually by the campus in litres,
(W-10) divided by the total volume of
wastewatertreated to tertiary
standards either onor off-site;
multiply by 100.
Storm water Total number of storm water drains No current At least 50% 100%
Contaminant connected to contaminargeparation/collection data.

Separation &
Collection
(W-11)

systemsdivided by the total number of
drains; multiply by 100.

Table 4 Water Indicator Table

Implications: Sustainability at MUN

This section of the Campus Sustainability Assessment Framework (CSAF) assessarinad the environmental sustainability of the MUN
facilities, specifically with respect to water. Memorial University has quite a bit of work to do before there are sigmffpavements with

the amount of water that is being consumed and wasted ampgus. First things first, students, staff, and any other persons using water on
campus must be aware of their consumption and should try to reduce it. After people are aware about the over consumptiopldak

on campus, action must occur in hopelssolving the problem. While excess water consumption and conservation is a very real threat to
water systems, Memorial University is making very small strides in an effort to become more environmentally conscious of tarm

water consumption. Most buf RAy 344 2y aSY2NRIFfQa YIFIAy OFYLdza FFNB @GSNE 2fR | YR
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inefficient. This is because the cost to install automatic fixtures such as motion detectors is very high. Although Idings lmaintain

manual fixturesthe newer buildings on campus such as the University Center are equipped with automatic fixtures, which is a great start on
cutting down on our consumption. If the university can overcome the problem of high cost, installing motion detectorfixtaraf on

campus would be a significant improvement in how much water is consumed and wasted. According to the information reamived fro
FILOATAGASEA YIFylFr3SYSyid ¢62N)] 2NRSNAEIZ aSY2NRIFfQa CI OAf Adpdt&daAnal yI 3S
estimated 77.4% of reported leaks are repaired within 48 hours. The CSAF long term goal is under 24 hours but infornegims @rithin

24 hours was not available. It is recommended that the Facilities Management team make some sma#l chérgjerecording of job data

so it will be possible to distinguish the difference between jobs completed within 24 hours and those completed withims48 hou

After looking at the Memorial University Campus Plan there are numerous measures alreagycbesiidered when looking at water
efficiency. Water may seem plentiful in Newfoundland but it requires infrastructure and energy to transport and producéeit.
opportunities that Memorial takes or can take in the future include the reduction or comlgletiiminate the reliance of cooling systems.
There is a large amount of vegetation at Memorial. Rainwater collection for plant watering is a way to further cut batkramse: The

use of plants that require less attention and water or vegetatedfsdo mitigate the storm water are both effective ways to cut back on
water use at MUN. The city deals with wastewater treatment for the MUN campus. As mentioned, there is currently a neantrpknt

under construction, the Riverhead Waste Water Trneamt Facility. As of now, the produced wastewater goes directly intohtmbour,
however, soon this wastewater will be taken care of by the new water treatment facility, which will service sewer wastelfram W2 Ky Q& =
Pearl, and Paradise. NevertheleBfemorial needs to have an innovative wastewater treatment and sustainable irrigation strategy including
efficient grey water plumbing fixtures and low flow dual flush toilets, faucets and showerheads in buildings and residenoesdsfully
meet CSAdicator benchmarks in these areas.

Memorial University is far from a sustainable campus but is most certainly working towards becoming one. Our assessabé¢iné isi1#in

thing that is keeping MUN from meeting CSAF requirements is the absence of abilatethe campus was required to pay for the amount

of water it consumes, it would benefit all of the indicators in the water group. When the university has to pay for everjtreutihey
spend, there will be meters installed to ensure that buildirgjay below certain levels. Wastewater meters will then be installed once
wastewater treatment facilities are in place and are charging for the amount of waste pumped out of the campus. Thenviktbes
upgraded to the most efficient models to ensuess waste and in the event of a leak or break, and less time will pass before the problem is
remedied. Understandably, it is a substantial investment for the university to replace all fixtures with motion sensdsasidally what it

all comes down tas the fact that water is free, so the university pays little attention to how much of it we use. Until there is something
forcing the university to act, there will be little done about it. This requires leadership at the municipal and prosuatsgalsl well as within

MUN.



Reflections and Recommendations

For a program as analytical as the CSAF, so far there is little attention paid to it. Knowledge mobilization is a keeffecttive change. If

the problem is not known, then little action will fow. Making noise about the current issues makes people aware and can potentially

inspire people to get out and work for the cause. More publication and the need to get the word out in required. A hastifdeafs and

staff willing to follow through wth refilling their own bottle will eventually lead to others doing so as well. Soon, Memorial with have
abolished the selling of bottled water on campus completely. The wave of change starts out as a ripple, but that smaff bumKS & I G SN& Q
surface willsoon gain enough momentum and force from various support groups, stutdentty,and staff that change is unavoidable.

As it stands, Memarial University does not meter their water so it is quite difficult to record how much water is beirmgnddenivmuch is
being wasted. One recommendation for the Water section of the CSAF is in regards to the Motion Sensor indicator. Theneatike a
solutions to the consumption efficiency problem as well as the sanitation benefits outside of the costly sergors that could also be
considered. Sinks or hand washing basins that are equipped with foot pedals are an effective way to cut down on corttactesighas
well as cutting down on water consumption. As long as the water heads arfldewfixtures, this will prove as a more cosffective
solution to our consumption dilemma. Installation will cost a little more, but savings on parts and equipment should vieighhsu
positive.
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sustainable buildings
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electricity needed bgur
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Appreciation
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Chris Baird a local Horticulturist and Gunar Leja, DirectBesign & Constructioworks Branch with the Government of Newfoundland.

Context

Types and degrees of land use are becoming more and more relevant to sustainability issues throughout the world. Wighblacohisg

an increasingly important topic, the complexity of it alsows. Not only is the number and extent of buildings and other impermeable
surfaces important but also the types of buildings and other surfaces. There are now thousands of materials that are tvhiabéed in
buildings and can affect a buildingsvét of sustainability. Many other factors such as heating systems, water systems, and electrical systems
can have a large impact on building sustainability. The level of sustainability for a building is no longer only wbatptised of; it now
includes the waste made by the harvesting of raw materials, processing, transportation, and also waste made during constraigitngDe
more sustainable buildings can significantly decrease the amount electricity needed by our campus and our provincdegsadniahaan

in turn decrease the amount of C02 and other gases that pollute the Earth. The Environmental Protection Agency (EBWa} &iatesl

States buildings account for approximately:

g AL



39% total energy use

12% total water consumption

68% total electrical consumption
38% total carbon dioxide emissichs

If you examine thgroduction chairof the products necessary for buildings more closely you will notice that to build a sustainable building
there is a greater wfront capital cosiassociated. This is because the necessary materials are new technology and are not easily accessible in
some areas. This may deter some administrations from deciding to build more sustainably, but it also poses problemsdfcalsndiv
advocating for a m@ sustainable environment to live in. Green spacecampus housing, and community space are all necessary for a
more sustainable environment for students, staff and faculty to live, work and study in. Each of these campus sustasaedityill be
discussed further in the following report.

In St. John's and Newfoundland and Labrador

Due to Newfoundland and Labrador's climate, there are several factors that affect the way MUN can become a more sustaipable c

The climate of St. John's does radlow for easy transportation all year round. During the winter time the sidewalks in and around St. John's

are typically snow covered and most often not cleared. This is because of the lack of funding for this time consuming aledklztause

ofthef  NBS FY2dzyia 2F ay2¢ GKIG {dd W2KYy NBOSAQGSa/ AVel 2 k@be WR LY QNI
an average of 322 cm of snow per year... The city budgets approximately $12.5 million dollars per year for sinwyvaridace control
2LISNIAA2yaé

The Metro Bus system is available for some students for getting to and from campus. The bus system also has its limiatioms/igding
transportation. A few reasons that the bus system is sometimes an illogical afiddnsportation is that it can be costly for many who take

it every day, and the time schedule for the buses are sometimes not able to accommodate the busy schedules of studefise There
because of St. John's weather and its transport limitations, ing/kbiking, or other possible sustainable alternatives are not a viable
replacement for driving. With people using cars as their main form of transportation, this increases the need for langelqark

Underground parking lots are often used in Iboas where land is not readily available for a simple parking lot. They are often found
underneath already existing buildings that have been renovated to accommodate for additional vehicles. For exampleyicergrisund

parking underneath the westdg of The Earth Science building on campus. The extensive MUNnel system at Memorial University is an
excellent example of innovative design because it does not contribute to the impermeable surfaces percentage on campUdNrigie M

27 http://www.epa.gov/greenbuilding/pubs/whybuild.htm
28The/ Ale 2F {Go® W2KyQa 6So0arids
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are tunnels located uterground that connect many of the buildings on campus. With the addition efvakys on campus, students and
faculty can walk to any building on campus without having to endure the harsh winter weather conditions in St. John'sndNamadou

The geogrphy of our province has a great deal to do with the possible developments that can be constructed. Research sources confirm
that being an island increases the cost of shipping material, which reduces the efficiency of implementing the LEED rptngtdnys

here. It may sometimes come to a point where the financial cost of shipping LEED certified goods here would counteraatlihe ov
reasoning for participating in the program. Newfoundland and Labrador is in the position of not having many localctaesrsfand
therefore must rely on goods being brought into the province. This is a tough decision that Memorial as well as the IRyoverciment

must analyseBelow are the current Newfoundland and Labrador projects that have been registered witattela Green Building Council
(CaGBC) but have yet to be completed. The Corner Brook Care Facility is still at least one year from achieving L&D apdifite

school in Torbay is two years avfay

PROJECT NAME PROJECT TYPE CITY

Newfoundland and.abrador Hydra@ Happy VallesxGoose Office building Happy Valleygoose Bay
Bay Regional Office
Corner Brook Long Term Care Facility Home/Extended care  Corner Brook
facility
Cander Fire Station Public safety Gander
Holy Trinity K6 Elementary School K-9 school Torbay
New Training Facility United Association of Journeyme Other Mount Pearl
and Apprentices Local 740
Data Taxation Centre Office building {0 W2KyQa

Table5 ¢ Current buildings in Newfoundland and Labrador seeking LEED certification

With anincrease in cost accompanying these new buildings, the future students using them will suffer. For many students, tading on p
time jobs or government loans are the only ways to afford the current costs of school and with this increased cost fas shedtmancial
strain may increase. With a handful of buildings in the St. John's area seeking this certification, as shown in theviapleedple living

% Gunar LejaThis is based on achieving at least the silver rating.



here many see an increase in cost for housing taking away from the possible income of thesitynased the community. With the
construction of these new buildings the community may also lose another important asset, green space.

An example of green space in St. John's is Pippy Park. It is one of the largest parks in Canada and was crba¢edmédth purposes: to
maintain a land bank for the development of institutions in a connected parkland setting, to provide recreational oppsrtianitesidents,

and to protect and conserve natural habitats and featufeEhis is a regulated area undére Act of Newfoundland Legislature established

in 1968 and is currently overseen by an eigtember board, known as the C.A Pippy Park Commissions. Each member is appointed by the
LieutenantGovernor in council, who represents the provincial governm&herefore if Memorial decides on a building site around the
park, it must first be cleared by the Pippy Park Commisgion.

At Memorial

2 KSYy a!b gla FTANBRG odaAftld Ay GKS mMpcnQas GKSNB 41 a YUuNOHKtneadthls 2 LISy
build up the campus with more residences, and a whole new fitness facility. Here on the Memorial University campus, dohisigpets

set for the stated indicators below can be a very difficult task to achieve. The climate of thendrdgedimitations of the city's services do

not allow many options or alternatives that are cheap or easy to implement. The parking areas at or around campus ademadnghA

jdz2GS GF1Sy FTNRY fFad &Sk NRa aiozRévioundlands(MZNYE ond df theif&ster giowing iinivarStigs2 NA £ !
in Canada, with enrolment increasing by 3.7% in the year ZB0emorial University has been growing gradually over the past few years

FYR Ay | NBOSy(d NBLR NI ANEF NBAYS Ra SOYKANGR & S ' NOAGAHSINBS\RI @a AUNS G SIA O t I ye
population of 17, 500 students to a population of 20, 500 by the year 2012. In this report the university to plans tcecaggoessive

recruiting practices, additnal financial support to achieve higher undergraduate and graduate enrolfi@otaccommodate this expected

larger Memorial population, ideas such as having assigned carpool parking stalls and programs-fkarBikave been put forward to

decrease themumber of people on the waiting list attempting to get a stall. Also with the expected increase in student populationnghe ma

buildings on campus that are aging may need to undergo expansion to accommodate new studentg—"

the building sizes and/ anumber of buildings will increase because of the campus growth, making GPPPFAUK (K
amount of Impermeable Surface Coverage increase instead of decrease unless designs are put in| increase in student
make this campus have more sustainable buildings and outdoor spaces. population, the many

In the Memorial Campus Master Plan there are design suggestions to plant many different kinds of buildings on campus thal

around the residences, such as apple trees and spruce trees. There are also flower gardens an| @€ aging may need to
undergo expansion to

accommodate new

30PippyPark a! 62dzi !'a ao o e oA
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areas located across campus, but unfortunately these lonatare becoming more unkempt and deemed unsafe for community use. There
are currently plans fobuilding anew residence at the cost of a losing one of our three soccer fields. There are also plans to see new trees
and natural health areas across campust these are just guidelines and are often just used for aesthetics.

Methods

The Memorial Campus Master plan has been an important source for researching for plans and ideas that have already H#en broug
forward to make this campus more sustainabl&ne group member was able to gain a lot of information from websites that are designed
towards LEED certificationContact through email, telephone, and an interview was also made with the representatives of the Facilities
Management staff and a campus Houlturist.

Indicators
Impermeable Surface Coverage 9l

G!'y AYLISNYSIFIofS adaNFIFOS Aa 2yS GKIFIG R2Sa y2a tf2g¢ tphnisPading 2 LI aa
f2042 LI OSR ¢ t 1*Fheddaon impeReaieBslirfReé todetagedf the Memorial University campus is not as accurate as

it could have been. This is because not all of the desired information was able to be found, for example the amountesd beatalkways

that are part of the definition o&n impermeable surface. Excluding walkways, the impermeable surface coverage of this campus is 51%. This

is very high in comparison to the CSAF stemin benchmark of 30%.

Parking Density {10)
The number of parking stalls by total footprint of parkargas represents parking density, a measure of efficient use of space. A quote from

GKS aladSNItftly adlidSas a¢KS Yz2al adadlAylFof S o6 dz foeafing hdekuded 2 6 O A 2 ©
space in atimely manner a6 @A 2dza o6l 84 G2 RSttt e GKS oy S SRThaparkingddason Cenpua g &lHzO i A z

34 CSAF Kegy Terms, p. 2.
35 Campus MastePlan, p. 195.



difficult issue to discuss because of the limitations of the weather and space that the campus has. There are curreatly foy pew
parking bts to add to the 344.36 hectares already on campus.

LEED Certified Base Buildings-iy1

The LEED program is a green building certification standard created by the United States Building Council to improvertimeenand
economic performance of comercial buildings using established and/or advanced industry principles, practices, materials and st¥ndards
This program pushes building architects to become more aware of the materials that they will be using in their designsrarndendis

local maerial available so that they can integrate those materials into their pMfigen looking at the LEED certified projects in Canada, it is
easy to see that the number of projects in Canada has risen. From 2002 to 2005, there were 30 projects and frgmudfiD8anuary of
2009, there were 100 projects and the trend is rising and it will be interesting to see the numbers continue to rise.

The new residence at Memorial has been proposed to obtain the LEED certification. It would be thedastpus buding to do so. There

has also been a LEED Canada checklist designed by Memorial in partnership with the CaGBC for the new residence. Tiheolyeaklist

template for what point level you can obtain when it comes to possibly applying for a LEERatiemifiMemorial has been looking to the

provincial government for funding for the new residence. This issue has been in front of the provincial government siotckastiggar and

it has yet to be released to the public. One representative suggestatifay 2 NA I £ A& «3ISGGAy3 || 61 R RSIfé FNEZ
the LEED points that they should attain, adding that he doesn't think the design team is focusing on the most feas#ileableaktvel of

LEED for the building pi&n

Astatisticta€y FNRY a0 @SFNDR& DS23HonH NBLR2NI AYRAOFGS& GKFEG aSY2NAI €

current buildings and also for the new residerit@lthough there is a plan to implement this indicator, there is currently 0% andhere
near the shortterm benchmark of 50%. LEED certified buildings on campus

LEED Certified Interiors (¥)

The LEED indicators do not currently have any new information. Until the financial budget is released by the provinoi@legtveo
immediate action will take place to determine if the new residence that is to be constructed will have the financial suppotifydtces a

36 http://www.http://www.usgbc.org. Received Marchth, 2009.

87 Personnel communication held March 16th, 2009
38 Building Materals and Design.
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LEED structure. Therefore the current percentage is 0% and ranks very poor in comparison to the CSéimstemwmmendation of
having a minimum of 50% of the campus' interiors LEED certified.

Restored Areas ()

Restored Areas on campus are hard to define in the case of what is and what is not a restored area. In the CSAF Kekl&ermgasoo

al A R Thekelad certaih qualities that a healthy natural area is likely to have and a degraded area is likely to have less of, oratot have
all. Some of these include diverse plant and animal life, native plants and animals, functioning and balanced relatidghshfigesystem,
productivity, and sound hydrolog{.To make an area a restored area there must be an attempt 4establish the indigenous plants and
animals that lived in that aredll of our green spaces are being maintained but no major restoratiofegis have been put forward.
Therefore the result for this indicator is 0% and does not reach the CSAReshorecommendation of having at least 25%.

Protected Areas ({6)

Protecting green space and keeping it maintained is important because it pesncommunity awareness of the importance of green space

02 GKS SY@GANRYYSY(dzZ YR OFy Ff&a2 LINRBY2GS | o0dzyRIFIyOS T2 Nilete®# NS 3INB
under legislation that deems the land unsuitable for developm@&his can include wetlands, wodd2 G &> NI} GAY S&3X | YR al NI
AOASYOGATAO Ay(iSNBadae TFT2N) NBaSHFNOK | OGAGAGASE o8& f 2i@ WidiversitOA Sy (1 A 2
includes Burtons Pond, Long pond, and wadls at the edge of the Health Sciences buildings that are protected under provincial legislature.
According to Chris Baird, there are no designated protected green spaces, meaning that there is currently 0%, agaiarrbelomgthe

CSAF shotterm recanmendation of at least 50%

Managed Green Space on CampusljL

Managed Green Spaces include all permeable (i.e. not paved, and water can penetrate) surfaces on campus that are mamasgedyn s
This includes lawns, landscaped beds (with both nativkreom-native plant species), gardens, agricultural lands, gravel walkways, etc. Any
green space on campus that requires regular maintenance by university staff should be included, with the exception ofl deguade

39CSAF &y Terms, p 2.



areas that are actively being ecologlly restored”® Currently Memorial is compiling with the legislature set down by provincial government,
but it would make Memorial more sustainable if they began implementing some of their own policies. This would help ingréueicin
current problem atMemorial with our soccer fields being used when they are heavily saturated in water. Because of this some of our fields
no longer contain healthy grasses and are only large spaces of dirt and dried mud.

Healthy Natural Areas (R)

This includes all perméée spaces on campus that are in a natural or seatural state. Both degraded and healthy ecosystems are
included and have very little or no human maintenance input into these spaces for them to be included in this area calc@ago
exception to this is areas that have a higher degree of human maintenance due to habitat restoration activities. Areas that fit into this
category, but have been drastically altered from their natural state, should be considered degraded and calculated ashsicidivators

that consider degradethndscapes. The Memorial campus currently has a 0% result and does not compare well to the minimum 75% as
recommended by the CSAF benchmark recommendations.

Indoor Community Space (L9)
Community space includes: loungésod service outlets, public computer rooms and meeting spaces, but excludes: hallways, classrooms,

offices, and private study areas. The results from this indicator show that 107,936 square feet of a 3,177,368 totaésgisacerhmunity
space. This agpls 3.4% of the total, which is well below the short term benchmark of 15%, and long term goal of 25%

On-Campus Housing (20)
Although the population of Memaorial University is 17,000 students and 1,200 staff, this includes all campuses. The pabuladit.

John's campus is 14,300 students and 1,050 staff for a total of 15,350. The university owns and manages 1,492 bedsdomia 8y
members. This equals 9.7% that have access to beds, which is well below the goal of 75%.

On-Campus Affordabity (C-21)

The average housing cost at Memorial is $1,375 per term without a meal plan. This compared to $5,550 average total stagmtteom
is 25% spent on housing, which is already below the CSAF goal of 30%.

40 CSAF Appendix.



Indicator Table
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Indicators Measuranent Units Shortterm benchmark  Longterm Goal
LEEDTM Total number of base buildings completed in the 0.00% At least 50% 100.00%
Certified LINSO@A2dza GKNBS &@SFHFNBR (KI
Base silver, gold or platinum standard, divided by the total
Buildings number of buildings completed in the previous three
M-1 years; multiply by 100.
LEED TM Total number of new interiors (including new building 0.00% At least 50% 100.00%
Certified and major renovations) completed in the previous
Interiors GKNBS @SINAR GKIFIG KFE@S 0!
M-2 Commercial Interiors silver, gold, or platinum standal
dividedby the total number completed; multiply by
100.
Restoration  Total area (in hectares) of degraded natural areas th N/A At least 25% 100.00%
of Degraded have been fully restored over the previous three yeal
Areas divided by the total area (in heares) of degraded
L-6 natural areas; multiply by 100. *N/A: if all natural are
are healthy, or there are no natural areas.
Protection of Total area (in hectares) of natural areas protected for N/A At least 50% 100.00%

Natural the longterm through policy, covenant, or other nen
Areas alterable protection strategy, divided by the total are¢
L-7 of natural areas; multiply by 100.
Indoor M? of designated indoor community gathering space 3.40% in 2008 At least 15% At least 25%
Community  divided by the total idoor n?; multiply by 100.
Space Includes lounges, food service outlets, designated
G19 meeting rooms, computer laborat@s (accessible to
everyone) Excludes hallways, classrooms, offices, ¢
OnCampus Housng Total number of university owned and 9.70% N/A At least 75%

Housing

managed beds (for students, staff and faculty), both






































































































































































































































































































































































































































































































































































































































































