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Algonquin Highlandéthe Township)s a rural township locateth Haliburton Countylt covers 1,000
square kiloneters andservices2,000 permanentresidents, and betweei8-10,000seasonal residents
during the summemonths.

The Townshigxperiencedsignificanthaulage feesssociated with rental and haulage2ffyd® opentop
containersfor recychble materials Icated at theformer DorsetLandfill Sitg now the DorseDrop-off
Transfer Siteln addition, these bingreated challenges for the Township due to weather, nuisance
wildlife, andstaffing costdo maintain thebinsand prepare for hauling.

Saff prepared a proposalfor Gouncil inthe gring of 2014recommending the installation a$olar
compaction binst the new DorsetDrop-off TransferSte. The use of solaechnologyhas been a popular
choice in thesurroundingregion and seemed ideal for the siteud to the cosfprohibitive nature of
installing a thregphase electrical systegestimated at $40,00Q0yeduced staffing costs, arde potential
reduction in greenhouse gas emisss@ssociated with haulingThis proposal was accepted Gguncil,
andan application for funding assistance from tlentinuous Improvemenfund(CIFwas made The
Township purchase(?) TC220 solar compaction unéad(4) 40yd® compaction containerfor recyclable
materials a Wino 12 kW propane generatoseacontainer,and a Pandorintelligent Networkmonitor.

The projectwent to Tender andegan infall 2015 with installation completedJanuary 1, 2016.The
installation experienced some delays associatdith deliverydate of the compaction unitsThe Dorset
Drop-off Transfer Site began full operations with its new solar compaction units as of January 1, 2016.

Equipment was purchased frommstalled and commissioned by Metro Compact®ervice Incorporated

The capital cost of the proposal w&$57,812 which includel a 15% cost contingencyActual costs for

the project amounted to $56,142 The variancéetweenactual versus budgeted costs aassociated

with aprice increase athe solar compactiounits ($US Exchangelpue to the isolated nature of the site,
some adjustments were made to the project design. Specifically, a 20ft Sea Container was purchased t
house all of the SotaPanelsand photo voltaic PV) system, along with thénstallation of aralternative
propane power source. It was recommended thalifferent generator than originally specifiedde used

due to itsimprovedperformance in cold weather.

Thefirst 8 months of operationslid present some challengeg. KS O2 YLJ OG 2 NLIBR F& SBANS
following an incident where electrical cablinggsvdamaged. Determining bin capacity for haylstgff
andattendanttraining androubleshootingissueswith the photovotaic system has been ongoing.

Overall, staff are satisfied thithe solar compactors, arttave received positive feedback from theblic
regarding the site design and layouHaulage avingsidentified over the first 8 months of operation
(January 1, 2016 to August 31, 20@@re nearly $11,00@ompared to haulageostsfor the same time
period the previous yearProjectedsavingsare anticipated to provida12.9year payback on investment.

Mike Thomad Operations Manage Township of Algonquin Highlands
705-489-237% mthomas@algonquinhighlands.ca
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1.1 Community Profile

The Township of Algonquin Highlands beautiful, parike municipality nestled among myriad lakes

and rolling hills.The municipality iocated on the western side of the Haliburton Highlaads

approximately 3 hours north of Torontd’ristine l&es offer fishing, boating, swimng and sparkling
sunsets.Trails, complete with maps and guidebooks, provide endless beautiful vistas, waterfalls,
canoeing, snowshoeing, crassuntry skiing, cycling and snowmobilingtts and heritage are alive and

well with museums, galleries and quaint small town shopping. Algonquin Park is nearby, as are dozens of
resorts, rental cottages and B&Bs.

The municipality is characterized by small settlements
and a significant amount of both waterfront and rural
areas kown far and wide a%cottage country".The _—
Township includes half the village of Dorset, part of
Carnarvon, and the hamlets of Boshkung, Buttermilk

Falls, Halls Lake, Little Hawk Lake, Maple Lake, Ox
Narrows and Oxtongue Lake, the latter having the

pleasire of being nestled up beside, and sharing the

history of, Algonquin Provincial Park.

The municipalityshome to apermanent population =
of 2,000 and an additional seasonal population of
approximately 800 people.

1.2 Waste Management System , Wty oy

Vo phane
Baarrpeon

Tonenta

The municipalty provides twostream recyclingnd L X S e
garbageat each of our five landfill sites asete is no e - =

curbside collection of waste or recyclifihe depots Figurel: Geographical Map of Algonquin Highlan
are staffed and open to the public during scheduled

hours of operation.

In 2015, the Township used op&ayd® roll-off bins and40 yd® split depots for the collection of blue

box recyclableat the Dorset LandfillThat year, the Township recycled approximately 378 tonnes of
blue box materials from all 5 landfill sitd3rogressive Waste Solutions in Biaggge, Ontario

transported and processed the material¥he municipality does not have a revenue sharing agreement
in place with this contractor.

Therecyclingprogram accepts:

Containers:Glass bottles & jars, plastic containers & lids, metal carwl &oblystyrene, and plastic
bags.

Fibres:Newspapers, magazines & books, boxboard & mixed paper, corrugated cardboarghaietra
boxes, and gabkop cartons.
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In addition the followingdiversion programs are in place

Electronic Waste:amplifiers, adio and video players, cameras, cell phonesmputers, computer
peripherals (keyboard, mouse, etc.), copiers, fax machmesitors, pagers and PDAwsinters, radios,
receivers, scanners, speakers, telephones and answering machines, tuners, turfiigfslegdeo
projectors.

Tires:The Township is a registered collector with the Ontario Tire Stewardship. Residents can now bring
used tires free of charge; to the Maple Lake or Oxtongue Landfill sites, and be assured that they will

be diverted from thdandfill and recycled into new product§.ires must be off rim to be brought in for

free.

Appliances & Scrap MetaNetal recycling is mandatory in Algonquin Highlands. Scrap metal is accepted
at the Maple Lake and Oxtongue Lake Landfill sites anBtinsetDrop-off Transfer site

1.3 ProgramChallenges

The Dorset Landfiteached its usefutapacity andvasconverted to a dropoff transfersite in the fall of
2015.Prior to conversion, theecycling depot at the Dorset Landfill consisof 20yd®roll-off bins and
40yd® split depots. There is no electricity to the site.

It was anticipated thathe use of compactor units and closedyfbins would allowthe Townshigo

collectas high as fivimes more material per bin thawith the previous collgion system andreduce

the number of trips to the MRF by an estimated 8@®émote monitor of the bins was selecttd

ensure that they are full when shipped. Plus the closedwimsidmeanthati KS ¢ 2 6y AKA L) g ay ¢
paying to ship snow and ice in the winte

Another incentive for the Townshiphen considemgthe compactor systemvas he elimination of
labour and equipment time for Township public works staff to "pack the bins" with a backhadly,

the District of Muskokaadreporteda drop inresidwe rateswhen using compactor units, which, if true,
would reduce hauling costs furthday not paying to ship neblue-box material to the MRF.

This project proposgto replace the 2¢/d®containers ad 40 yd® split depot recycling bins with two
solar/geneator powered compactor unitaith 40 yd®containers It was expected thathte compactor
system vould result in a significant increase in the volume of material tloatld be collected before a
bin needed transport to theMRF, thugurther reducinghaulagecosts.Reduction in bin transportation
would also lead to lower GHG emissions.
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Figure2: Former Collection Bins at Dorset Landfill Site

2 | LILINE | OK

A preliminary cost estimate wasceived from Efficient Waste Management (EWM) Systems, who have
installed similasolar and other compactiosystems in severaleighbouring municipalities. A detailed
budget/cost analysiglentified significant savings to the municipality and an estimated return on
investment (ROI) of less than 8 years.

On May 1, 201€ouncil authorized staff to submit an applicationto @iy NBalLl2yasS (2 /LCQ
Request for Expressions of Interest, for funding to purchase recycling compactor systems for the Dorset
Landfill/Transfer Site TheTownship entered into formal ProjectGrant Agreement with th€lRo

receive funding to purchasecycling compactor systems for the Dorset Landiidhsfer Siten

November 20, 2014.

A public tendering process was held in the fall of 2fat3he DorsetDrop-off Transfer Sitsolar
compaction project On October 23, 2015 Council awarded the trdr the Landfill Cap anfransfer
SiteConstruction to BOR Aggregate Company Incorporated and the tender for the Supply and
Installation of Waste Compactors with Bagk Power was awarded to Metro Compactor Service Inc.

To provide for the new compacti systems and bins, the depot required upgrades incluitisigllation
of concrete pads. B.O.R. Aggregate Company Inc. was contracted to complete the upgrades, and the
work was completedih November 2015.

The Township did request an extension to thejpct completion date due to some project delays

associated with landfill closure and transfer site construction. The exteasicommodated later
delivery of the compactors, ahseveral weeks for testing, staff training, aadiliarization.
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2.1 Monitoringand Measuremenkethodology

There are two primary measurements monitored in evaluating this project: transfer haul costs and load
weights. Thdwauling contractorveigh bills from the first 8 months of 20Hhd 2016are usedas the
benchmarkand postimplementation cases Secondarily, théuel used for the backup generatandthe

costs ofbackhoe, labour, andquipment were used in comparing the two systems

2.1.1 Haul @sts

Inthe first 8 months 0R015, the municipalithauled 6220y binsof recyclablematerial from the
Dorsetdrop-off transfer site tothe processing centre at a total cost df%730.64 or $253.72 per load.

As the cost per load did not increase between 2015 and 2016, the total cost of hauling for the 8 month
period has beercompared in theesults sectior{3) of this report.

Of note, the municipality consulted with the hauling contractor prior to purchasing the new compaction
system and bins to make sure that the bins could be hauled using the existing transport fleet and that
the cost er haul would not increase in the new system.

2.1.2 Tonnages

In the first 8 months of 2015, the municipality hauled 84.94 tonnes of collected materials to the
processing centrean average of 1.37 tonnes per lofadm the Dorset Landfill Sitéwith the two-
stream program, this breaks down 88.86 tonnes of containers and 46.08 tonnes of filoet.18
tonnes per load and 1.59 tonnes per load, respectively

Of note, the material collected ithe 20yd®binswas compacted by staff usingpackhoeto ensure
optimal load weights were shipped with each haul.

2.1.3 Generator Fuel &b

The new solar compaction units require some type of bagagrgy sourcde in place.Given the
potential forinsufficientavailability of solar energy.e. overcast/cold weather conditns) the backup
sourcemustprovide the energy necessary for cycling the compactansg ensuring the solar battery
system is at full chargeAs electricitys notcurrentlyavailable at the Dorsddrop-off Transfer e, a
propane backup generator waslsetedas the backup energy sourc&he fuelisage and operating
hours for this generator arbeing tracked by staff in an effort to identi®peratingcostsfor running the
new system andio evaluatesystemefficiency. Annual fuel costs associated withe generatorwere
budgeted at $500 per year.

2.1.4 Backhoe, Labour, andiiipment costs

Prior to the installation of the solar powered compaction bim& 20 yd®bin systemrequired abackhoe
operator to manually compact recyclable materials in the bins tiintipe load weights.The cost of
completing this activity was estimated $8,202 in 201%onsideringstaff hours and equipment costs
(including fuel, maintenance and amortization) allocated on a per operating hour Bassisg 2015,
recyclable materialaccounted formapproximatelyl/3 of total waste management expenditures
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2.1.5 Monitoring Challenged.imitationsand Solutions

Traditionaly, Township staff monitoredin fullnessand scheduled pickps accordingly with the hauling
company. As part of theokar compaction project a remote management system was installed to
maximize efficiencies and realize additional haulage cost savings.

The compactor units are monitored remotely through the Pandora Network, in addition to regular
checks by staff and sigtendants. Monitoring includeeadings fohydraulic pressure@Sl,) bin
capacity(%), and automatedotification to both the township and hauler whéain pickup is required
In addition, the township is alerted if there are any system errors or metions.

2.2 Implementation

2.2.1 Site Ypgrades

Prior to the installation of the solar compaction
system, the site needed to be converted from a
landfill site to a drop-off transfer ste. B.O.R.
Aggregate Company Inc. was contracted to complete
the upgradesn October 2015 and the work was
completed in December 2015.

Sitepreparation included the placement of final
covering materials, topsoil and hydro seeding,
installation of a drainage swale, and peeter

fencing. Once this work was completed, B.O.R.
Aggregate Company Inc. installeginforced concrete
slabs to create a base for the solar compaction units.

The Township has made further upgrades to the site, §
gAOK GKS AyadlkdzatS Qi ARSyY (2NDS &
used goods, angdermitted the installgion of a
collection depot for empty beer and liquor containers
maintained by a local service club.

2.2.2 Equipment Brchased

Metro Compactor Services Ingascontractedin October 201%0 provide and install the solar
compaction units Two Marathon T220stationary compactors for recyclable materials were installed
at the site along with four 49d® compaction containers, a WINCO 12kW propane generator, a 20ft sea
container, and hardware for the Pandora remote monitoring network. All equipment was éausball

the site and operationaprior to January 1, 2016.
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2.2.3 Promotion and Education

Promotional materials were created by Township staff to notify residents of the change from landfill
site, todrop-off transfer site The primary means of disseminatinggtinformation were through the
townshipwebsite, local media, andith the distribution of tax bills to residents.

Public notice and invitation to comment was provided through local media antbtheship website on
May 15, 2014 that the Township had made bggttion to the Ministry of the Environment to close the
Dorset waste disposal site to landfilling operations and commenop-off transfer siteoperations. The

public was also informed at this time that the township was proposing to install compactitsta
reduce material haulage to/from the si{eee Appendix 1).

Thepublicwas updated accordingly as the project progresskedMay 2015, for instance the website
was updated to inform the public that approval had been granted by the Ministry ofdanvént and
Climate Change (MOECC) to allow for conversion of the siteropeoff transfer site Anticipated
construction start dates, site closure datasid opening of the new site, wesdso communicated to the

public as warranted.

During the spring of
2015, signhage was
installed at the entrance
to the Dorset Drop-off
Transfer Site notifying
the public of the
anticipated changes at
the site (see Figurd). In
September 2015,
additional signage was
installed at Pine Springs

HOURS OF OPERATION

SUMMER HOURS (MAY 1—OCT 15)

aturday
Sunday, Holiday Monday
Monday

Tuesday

Wednesday

Thursday, Friday

WINTER HOURS (OCT 16—APR 30)
Sunday, Holiday Monday

Monday, Tuesday, Thursday, Saturday
Wednesday, Friday

NOTICE: CLEAR BAGS ARE MANDATORY FOR ALL
HOUSEHOLD GARBAGE AND RECYCLING

CLOSED

In case of EMERGENCY, dial 911
1087 Maple Ridge Dr., Algonquin Highlands

NO CHARGE
$20/cu. yard
NO CHARGE
NO CHARGE
NOT ACCEPTED,
NOT ACCEPTED)
NOT ACCEPTED,
NOT ACCEPTED

), Shingles
| (Non-chippable)

Boat al
at metal

¢t NOTICE

Landfil, and Oxtogue NEW
Lake_ Ladfill notifying the | CHANGE IN UPCOMING CHANGES AT
public ofextended hours M SUMMER HOURS THE DORSET LANDFILL

H | The Township of Algonquin Highlands has applied to the
at these sites to | L s oy g ol
accommodate the Thu“days & F"days L’?,‘lifil‘n‘;.fﬁ“ii'?Sil"é?i:;i;i?é:‘ a4

temporary closure of the
Dorset Waste Disposal
Site.
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NOW 12-5 PM

8am—5pm
10 am—7 pm
8am—1pm
1pm—7pm
Closed

12 pm—5pm
12 pm— 5 pm

Saturday
Sunday/Holiday Monday
Monday

Tuesday

Wednesday

Thursday

Friday

-

s

Depending on the timing of the MOECC approval, the
Township is planning to undertake the project in the fall
of 2015 (tentatively: September).

During the change-over, this site will be temporarily
closed. The Oxtongue Lake Landfill (north to 3401 Hwy.
60~22 km) and Pine Springs Landfill (south on Hwy. 35
t0 1326 Pine Springs Rd. - 20 km) will be available.

There will be no change to the types of waste materials
that will be accepted at this site.

Updates will be posted as they become available.

Figure4: Public Notification of Changes to the Dorset Landfill
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2.2.4 Issueswith Operations

Staff hasexperienced some challenges adjusting to the new solar corgrasystem. Most notably, is

the number of hours the propane generator is needed to run for solar battery bankpdpetween 58

hours) when the battery voltage is reducefliimilar installation sites in the region are connected to the
hydro gridthrough a 110 V connectignvhereas the Dorset sitis without a hydro source. Thisquires

the propanegenerator to come on automatically when thattery bank registers a reduced electrical
voltage. Environmental challenges suchlaght availabilitydustand snow may interfere with the

charging capabilities of theV system, in addition to seasonal availability of sunlight. The average fuel
costs for the alternative propane power source have exceeded the estimated annual budget of $500.00.

The compactor nits are monitored remotely through the Pandora Network, in addition to regular

checks by staff and site attendants. Monitoring includkeslings fohydraulic pressure@Sl,) bin

capacity(%), and automated notification to both the township and haulé&ew bin pickup is required

In addition, the township is alerted if there are any system errors or malfunctiongne instance the

aeaidsSyYy 3ISYSNIIALXR Ay RATGIGAAS/ AN & I 60AY KIFIR 0SSy OK
worked in conjunctiorwith township staff to quickly address the problem and verify that the system

was functioning properly.

Ongoingtraining has been required for staff and attendants with respect to trouble shodttiedV
system Several instances have occurred wheraiteagmaintenance of the generator has possibly
impacted the performance of the PV system. It is vital to the operation of the systerst#fiensures
the automated feature that engages the backup propane generator has been enalig.trainings
will be arranged as warranted by system or staffing changes.

The DorseDrop-off Transfer Sités not without nuisance wildlife challenges. Following the installation
of the new compaction units, damage was caused to the electrical system by a bear attgitoptimb

into the compaction unit.Staff installed angle iron on each bin to cover géxposedareas, and
STTSOGAQGStE & Wo S NfedNRRIFFQuréiFbalégw LI NIi 2F GKS o0AY

= - E P e ol %
= m oA Lo o NP s e o A ot e S S
T = AR R T e e B s R e S A

Figureb5: Bear Proofing
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The following is a breakdown of theykperformance indicators tracked for this project as identified in
the previous section of this report. First, the results are presented comparingrévious 20/ bin
system versus the new compaction system. Then, the results are analyzed to ittentifiplications of
our observations.

3.1 Project Results

The key performance indicators tracked for this project were: haul costs, tonnages (load wéigihts),
use by the backup generatand the financial impactsf the new program

3.1.1 Haul @sts
The first 8months ofhaul costs fo2015and 2016 are presented in Table 1 below.

Inthe first 8 months of 201562 loads of materialvere hauledrom the DorsetLandfill Siteo the
processing centre at a total cost of $15,730.64 or $253.72 per lwethe fird 8 months of 201618
loads of40yd® compacted materialvere hauledrom the Dorsetdrop-off transfer site to the processing
centre at a total cost of $866.96or $253.72 per loadThe projected costs f@@016are compared on
the basis of total projeatosts to date (8nonths) multiplied by 1.5 (Et&honths divided by 8nonths).

Tablel: Recyclabléviaterials Haulage Cost Comparison

C(;]_zuﬁ)er h’:ﬁis Total cost No. tonnes Ctgitnzer Prc():jgged
20 ydf system (2015) $253.72 62 $ 15731 84.94 $185.20 $ 26,641
Compaction system (201€ $253.72 18 $ 4,567 68.07 $67.09 $ 6,850
Differencé $0.00 44 $ 11,164 $118.10 $ 19,791

13 loads of recyclablassing the 2G/d® bin set up were hauled at the att of 2016. The projected cost of the compaction
system includes an estimate of how much hauling these 3 loads of material would have cost with the new system

3.1.2 Tonnages

The first 8 months of haul weights and load densities for 2015 and 2016 are prdsaniable 2

In the first 8 months of 2015, the municipality hauled 84.94 tonnegojclablematerials to the
processing centre, an average of4t8nnes per load. In our-&ream program, this breaks down to
38.86 tonnes of containers and 46.08 tas of fibres or 1.18 tonnes per load and 1.59 tonnes per load,
respectively.

In the first 8 months of 2016, the municipality haul&8l38tonnes of collected materials to the
processing centre, an average o238 tonnes per load. In our&ream progam, this breaks down to
32.42tonnes of containers and0.96tonnes of fibres 0B.60tonnes per load and.55tonnes per load,
respectively. |t is important to note here that the compaction system figures inclu@g# bins (1
containers, 2 fibres) thtavere used as overflow during the busy summer months.
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Table2: Recyclableviaterial HaulageWeights andLoad Densities

Container Container  Tonnes Fibre Fibre Tonnes Avg
Tonnes
tonnes no. hauls  per haul tonnes no. hauls  per haul
per haul
20yd® system 38.86 33 1.18 46.08 29 1.59 1.39
Compaction system  32.42 9 3.60 40.96 9 4.55 4.25

3.1.3 Generator Fuel &

The amountof propane for the installed generattvad been budgeted &500 per year.However,

actual fuel use isstimatedat $1,800to $2,400per year based on costs to dafehis difference is

attributed to increased compactionsigh energy useduring busy summer periods, and the automated

feature thatinstructs the propane generator b ( #8436 (G KS a2 f | NigpdriadsidBIbi® o y{ =
light/energy. In addition, when the compactor units were first installed they had a heating unit that ran
continuously, placing added strain on the PV system.

3.1.4 Financial Aalysis

Table3: Financial Impacts ofi®ject

ANNUAL OPERATING COSTS 2013 (20yd)  Budget 2016 (40yd  Actual 8mths | Forecasted 12 mth
Lifts per year* 105 18 18 27

Lift Cost per year** $27,412.35 $6,201.54 $4,566.96 $6,850.44
Labour/Equipment costs per year $8,202.00 $0.00 $1,248.00 $1,872.00
Remote monitoring costs peryear  $0.00 $1,080.00 $400.00 $600.00
Fuel (for back-up generator) $0.00 $500.00 $1,179.53 $1,769.30
Total operating cost per year $35,614.35 $7,781.54 $7,394.49 $11,091.74
Amortization of capital $2,000.00 $10,690.67 $0.00 $14,419.53
Total annual program costs $37,614.35 $18,472.21 $7,394.49 $25,511.27
Cost savings per year $19,142.14 $12,103.08
Payback period (years) 7.3yr. 12.9yr.

*2016 Budget isdsed ora projected compaction rate 3:1.
**The Hauler indicated that transport cost for compactedyd@bins would be 120 % higher than the cost for looi# bins.
The2016 Budgetedift costreflects ahigher 20% increase.

3.2 Analysis of Results

Between theperiodsof January 1, 2016 to August 31, 208i&teencompacted40 ydbins were shipped
from the DorseDrop-off Transfer Site with a combined weight of 68.07 metric tonnesaddition,

three 20 yd® non-compacted bins we shipped with a combined weight of 5.31 metric tonriEise
calculated equivalent 49c bins is 18, as shown in Table 3. Tuwenbined weight of Atontainers and

fibre bins was3.38 metric tonnes, for a totalombinedhaulage cost 0$4,566.96 Whenwe consider

the loads shipped per date, we begin to see the significant savings that have been realized in haulage
costs, of nearly $11,000 in the first 8 months of operation.
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Early in the project planning stages tinéial estimates suggested that comgan of bins wouldallow
the Township to collean estimated five times more material per bin than with the previoug®0
open top bins. As Table 2 indicates, the Township is currently shipping an averggfetohdes per
trip in the 4Q/d® compactedbins, compared to an average of 1.&hnes per 29d® open top bin. The
average tonnes per haul are currently above the standarchés per haulor 20ycd® (1.37 tonnes), and
40yd® (4.25 tonnes). These findings indicate that we are currently maximizingonage per haul.

Despite significantly ineased weight per birthe estimated five times more material per bin has not
been achievedBased on the first 8 months of operation with the yif compactor bins, there has been
a 47% increase in bin densitgmpared to the 2§ d® open top bins.It is important to note here that
under the previous system, the 26 open top bins were being compacted by staff using a backhoe,
thus allowing for a greater density and weight of bins at that tirliés reasonale to assume that
without the use of a backoe to compact the binsa higher average weight per tonne would have been
achieved and thus a higher density would have been achigmdatie end Staff continue to use the
remote monitoring system to monitorib capacity and pickip by hauler is automatically triggered
when the bin reaches 75% capacity. The 75% capacity trigger allows48hedelay time in hauler
pick-up to ensure that the bin does not achieve owapacity.

Significant reductions of t per year have been achieved by switching from28gd® opentop bins to
the compacted 4Qd® bins. Early in the budgeting stage, it had been indicated by the hauler that a
higher price may be applied for the compacted bimswever at this timethe cost per lift has remained
consistent(regardless of bin sizer compaction over 2015 and 2016n the first 8 months of operation
this difference in hauling represents 44 less hauls (adjusted to convert anff Bidis to 40yd® bins). In
the first 8 manths the haulage reduction represents a savings of nearly $11,000.

The hauling reduction is also important when we consider the environmental impact of hauling the
materials to the materials recycling facility and the ecological footprint of the townsHigs reduction
in hauling represents a savings of an estimated 13.2 tonn€&f emissions when return trips to the
hauler and site are considered.

The three main variations in the financial analysis (budget vs. actual) are labour/equipment costs,
gererator fuel costs, and the lift costs per year. Based on labour costs to date, it is esitihmta

total of 32 labour hours for recyclable materials operations at the effpransfer site will be

completedby yearend. While the initial budget doaw®t include these figures, we have found it
necessary to allocate some staffing hours to the maintenance and upkeep of the bins to ensure a
sanitary landfill environment, timely transfer of materials, monitoring of the PV System, and servicing of
the geneator.

The total budgeted fuels costs for the propane generator were estimated at $500 annually. t0dle ac
costs to date are more than double the estimated annual costs, and the actual fuel use for the year 2016
has been revised to $200. An accountig for this increase in fueisagemay be attributed to the PV

system underperforming in terms of delivered voltage for the battery bdhthe Solar Panels are

unable to keep the battery bank charged then the propane generator automatically switches amaa

run for an average of 5 to 8 hours. During the period of January 1, 2016 to August 31, 2016, the
generator was operated for more than000 hours.
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In consultationwith the installer of the PV system, it has been recommended that the Township
upgade the solar capacity by 2kW. The additional generation capacity should reduce reliance on the
propane generator during seasonal periods of peak sunlighépring and summer monthand help us
achieve further financial savings over time.

The totalbudgeted lifts per year (18) was met in the first 8 months of operation. By year end we

forecast the total number o40yd®compacted bins lifted to be 27. The added numbeliftsf may be

attributed to a less than 100% capacity of the container and filins when shipping outs budgeted

Over the first 8 month$or instance, the average capacity of fibre bins when hauled was 85%, with a low
of 61%, and a high of 98%. During the same time period, the average capacity of the container bins was
much higler when hauled at 95% with a low of 76% capacity when hauled, and a high of 100% capacity
at the time of pickup. Differences in material composition, rate of time between notification to hauler

and pickup may further add to differences in bin capacity.

3.3 Lessons Learned

The project has been well received by the community, township staff, and attes@mihedrop-off
transfer site If the budget had allowed the installation of electricity, it would have been preferred at
this location, and may be considsl in the future.

The compactor units are monitored remotely through the Pandora Network, in addition to regular
checks by staff and site attendantSome limitations have been noted with regards to accuracy of bin
capacity monitoring. In some inste#s it was noticed that the bin may have reached capacity, despite
the monitoring system displaying remaining capacity (%) in the unit. It has been determined that the
composition of the compaction material (ex. size, moisture content, and seasonal chasgkely
responsible for this variation. Township staff and site attendants continue to verify bin capacity through
visual onsite inspections. As we become more comfortable with the system, we can attempt to extract
further efficiencies, aiming towds 100% bin capacity. Our cautious approach to date has kept in mind
that any overflow material would then have to be collected and hauled in acoompacted open top

bin on site.

Staff has been in discussions with the electrical company responsititeeforstallation of the system to
identify possible system upgrades. It has been recommended that solar panels providing an additional
2kW could be installed (cost of approximately(¥®) to increase charging capadigpeciallyin the

spring and summemonths. An increased solar capacity should reduce the reliance of the PV system on
the alternative propane power source.

A 4 .’. A4 A lI.
4 t NB2SOuU . dzR3IS 0
The budgeted project costs versus actual are presented below in Table 4.
Site preparation was completed by B.OAggregate Company Incorporated. The preparatictuded
capping of theexistinglandfill, storm water management, installation of perimeter fencing, and

reinforced concrete slab3he site preparatiomand installation of concrete pads was in line vittle
original budget.
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The Solar Compaction System was installed by Metro Compactor Service Inc. and their electrical sub
contractor. The remote monitoring system was accounted for annually, though the price for installation
of the system was not included the original budget. The original buddgetluded sola& generator

costs on the same budget line. Based on the advice of Metro Compactor Service Inc. a different
generatorthan budgetedwvas selected on its cold weather performande.addition, thesolar

component of each compaction unit was included in the actual cost. The inclusion of this cost, in part
accounts for a higher actual cost for each compactor unit on the compactor unit budget line.

A 20ft Sea Container was purchased to house all efSblar Panels, and PV system, along with the
alternative propaneyenerator This decision was made to reduce wear on the system from the
elements, prolong the life of the equipment, and to protect the system from wildlife and human
tampering.

Table4: Budget ©@mparison to Actual Project 6sts

Project costs BUDGET ACTUAL
Site prep for recycling compactors $2,000.00

Concrete pads for recycling compactors $9,850.00 $9,246.00
2x compactor units $57,090.00 $86,200.00
Pandora $7,112.00
Solar + generator $17,733.33

Winco 12 kW propane generator $14,916.67
40-yd containers $29,283.33 $31,666.67
Delivery, installation + training $2,800.00

20 ft sea container $4,300.00
Subtotal $118,756.67 = $153,441.33
Contingency (3%) $17,813.50 $0.00
Total $136,570.17 = $153,441.33
1.76% norrefundable HST $2,403.63 $2,700.57
Total Project Costs $138,973.80  $156,141.90

*2/3 of actual costs applied to project

The solar compactor units and related equipment are being amortizeda @ year useful life. A
capital replacementill rely on monies from the landfill reserve to cover costs associated with the
replacement of the compactor unitsolar panels, generatandor related equipment.

5/ 2yOtdaArzya

In conclusion, the Townshigould like to thank the Continuous Improvement Fund, and Stewardship

Ontario for supporting the Dorset Dragf Transfer Sitg@roject. The CIF staff were incredibly

supportive and understanding throughout the project plannimgplementation, and reportig phases.

We look forward to partnering witkVaste Diversion Ontara / 2 Y i Ay dz2dzA L YLINR @SY Sy {
Stewardship Ontarin the nearfuture.
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As previously mentioned, the project has been well received by the public, staff, and attendants. The
switch tocompaction units, a first for the Towhip, has realized notabsavings in both hauling and
staffing costs.

Township staff may look to improve the generating capacity of the solar panels in the near future, to
achieve further fuel savings and nezbd GHG emissismassociated withrunning thebackup generator.
While a threephase power systa would have been preferred, it was deemed to be-nost effective

at the time of installation.

When considering a project of this nature, the followingam@enendations are offered:

Ensure bin compatibility with the specifications of the hauling service provider (i.e. locks, tarps)
Where possible testystem components beforehar{chodel if possible, or site visi)

determine appropriateness. ForinstanteNS 02 G K @A adzr f |y R | dzRA G2 NE
required?

1 With a solapowered compactiorsystem, ensure that compactor heaters are connected to
switches that can be engaged by sittendant30 minutes prior to openingOtherwise, you run

the risk of drawing excessive power from your batteries to run the heaters constantly.

In bear country, add protective casing to any exterior cabling to prevent damage by wildlife.
Ensure solar panels are sized accordingly foab@ication with sufficient bétery storage, to
reduce use of alternative powkuel source.

1 Prepare for some minimal staffing expenses associated with keeping concrete bin pads clean
maintenance of site, and monitoring of equipment

1
T

= =4

The reduction of transportation costs, and greatdficiency in bin capacity through compaction ensures
that this project is transferable to other municipalities.
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