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Alderney 5 Energy Project 

INFORMATION REPORT 

Motion of the Environment and Sustainability Standing Committee October 6,2011 meeting: 

That the Environment and Sustainability Standing Committee forward a copy of the September 
29, 2011 staff information report entitled: Alderney 5 Energy Project to Hal(lax Regional 
Council for their information 

BACKGROUND/DISCUSSION 

A staff information repOli dated September 29, 2011 entitled: Alderney 5 Energy Project was 
. added to the Enviromnent and Sustainability Standing Committee's October 6, 2011 agenda 
during the approval of the Order of Business. The Standing Committee reviewed the September 
29th staff information report and passed a motion to forward a copy to Halifax Regional Council 
as information. 

Additional information can be reviewed in the attached staff information report dated September 
29,2011. 
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Alderney 5 Energy Project 
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BUDGET IMPLICATIONS 

- 2 - October 25, 2011 

The budget implications to this report are outlined in detail in the attached staff information 
report dated September 29,2011. 

FINANCIAL MANAGEMENT POLICIES/BUSINESS PLAN 

This report complies with the Municipality's Multi-Year Financial Strategy, the approved 
Operating, Project and Reserve budgets, policies and procedures regarding withdrawals from the 
utilization of Project and Operating reserves, as well as any relevant legislation. 

COMMUNITY ENGAGEMENT 

The Environment and Sustainability Standing Committee meetings are open to the public. 

ATTACHMENTS 

StaffInforma~ion RepOli dated September 29,2011. 

A copy of this report can be obtained online at htlp://www.halifax.ca/council/agendasc/cagenda,htmlthen choose the appropriate 
meeting date, or by contacting the Office of the Municipal Clerk at 490-4210, or Fax 490-4208, 

Report Prepared by: Krista Vining, Legislative Assistant, Municipal Clerks Office, 490-6519 
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SUBJECT: Alderney :5 Energy Project 

Information Report 

ORIGIN 

• June 26, 2010, Regional Council In-Camera Report: Alderney 5 Completion 
• July 7, 2009, Regional Council In-Camera Report: Alderney 5 Completion 
• August 4,2007, Regional Council Alderney 5 Construction Award Report to HPES 
• March 7, 2006, Regional Council Alderney 5 Feasibility Study Award Report to SNC

LavalinlHPES 
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In August of 2007, Halifax Regional Council awarded a contract to High Performance Energy 
Systems Inc. (HPES) for the construction of the Alderney 5 Energy Project. 

The project consisted of a pUblic-private partnership that included an energy efficiency retrofit of 
existing municipal buildings on the Dartmouth waterfront and the installation of a unique 
renewable energy system. The energy efficiency measures included a lighting upgrade, natural 
gas conversion, and a district energy (heating and cooling) system for the complex of buildings. 
The new renewable energy system included a seawater cooling system and the world's first 
Underground Thermal Energy Storage (UTES) system which stores cold energy in a geothermal 
borehole field for building air conditioning without using heat pump technology. The UTES is 
designed to harvest cold energy from the ocean during winter months and store it underground 
for when it is needed six months later during peak summer conditions - acting as a "cold energy 
battery". 

The municipal contribution to the project was $1 million of capital. 

In May of 2009, the contract with HPES was terminated for cause. At the time of termination, 
work on the Project had not been substantially performed. HRM staff discovered serious 
deficiencies with the work. The termination of the contract meant that HRM and HPES did not 
enter into a long-term lease agreement. In July of2009, HRM Council directed staff to complete 
the project at an additional cost of $589,545. The decision to complete the project was taken 
despite known deficiencies in the work of HPES and the uncertainty of the performance of the 
renewable energy system once completed. Some of this additional construction/operation risk 
was offset by savings that were starting to accrue from already completed phases of the project 
(the lighting retrofit and natural gas conversion). Subsequent, to HRM Council approval of the 
$589,454 in additional capital expenditures, more deficiencies related to the seawater intake and 
piping systems were discovered and rectified within the budget. 

In February 2010, the geothermal field and seawater cooling systems construction was 
completed and connected to the Alderney Gate buildings. A decision to not connect the Ferry 
Terminal, Old Dartmouth City Hall, and Alderney Landing buildings to the cooling system was 
taken due to capital constraints, the limited incremental payback and the need to validate the 
renewable cooling system operation as a priority, prior to further expenditures. 

DISCUSSION 

Cooling System Operating Results and Textbook Sustainability Principles: 
As discussed above, the seawater cooling (and charging) system and the Underground Thermal 
Energy Storage (UTES) system became fully operational in February 2010. This allowed only 
one month of cold charging of the system before the seawater temperature became too warm to 
continue charging. Despite this limited initial charging cycle, and an extremely hot, humid and 
long 2010 summer season, the new cooling system was able to meet 90% of the cooling needs of 
Alderney Gate. During the past year, the system went through a full winter charging cycle and 
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was able to meet an historic operating point - providing 100% renewable energy to meet all 
of Alderney Gate's cooling needs in 2011. This key milestone was also achieved despite a 
100% turnover in operations staff. There is excess capacity in the cooling system to 
incrementally add another 1-2 large buildings to the system. 

The Alderney 5 Energy Project encompasses a holistic approach to energy and $ustainability. 
There are strong returns tying together the motivations not only economically but also 
environmentally. In particular, if the system can continue to provide 100% of the cooling needs 
from a 100% renewable resource, the CFC based chillers will have become redundant. With over 
2,200 Ibs. of CFC refrigerants onsite (which are due to be phased out under the Montreal 
Protocol) and the elimination of high carbon electricity to run the chillers, there are multiple 
intertwined environmental and economic benefits. 

14.9% Return on HRM Taxpayer's Investment: 
The initial business case had predicted the project would save $250,000 of the $750,000 in utility 
operating costs. Currently the project has been experiencing over $400,000 in savings per year
primarily due to electricity costs increasing faster than predicted and the price differential 
between oil and natural gas having increased the savings; 

The initial business case also included savings associated with avoiding future capital to replace 
individual boilers/oil tanks and individual air conditioning systems (which are all using CFC 
based refrigerants). It is expected that the current infrastructure installed will avoid over 
$850,000 in future capital replacement costs. 

Using an HRM cost of 4.32% of financing, the current $1.6 million in capital spent on the 
project, $20,000 in miscellaneous operating costs, annual utility savings of $400,000, and an 
assumed escalation of energy costs of 3%, the return on the HRM taxpayer investment has been 
calculated to be 14.9% per year. 

Current Legal Issues: 
As discussed above, HRM terminated the original contract with HPES for cause in May 2009. 
As indicated in the July 7, 2009, report to Council, HRM has had three liens placed against it by 
companies claiming to be sub-contractors of HPES: Northeast Equipment Ltd.; Fred Dunphy 
Excavating Ltd.; and Palmer Refrigeration Ltd., due to alleged non-payment of invoices. HRM 
Legal is currently working on this file and has consolidated the liens. 

BUDGET IMPLICATIONS 

There are no budget implications to this report. 

As per the original HRM Council direction Award Report (August 7, 2007), $127,333 of the 
energy savings from the project in operating account W200-6607 are being used to repay the 
Capital Replacement Reserve (Ql30) withdrawal of $1,000,000, plus 4.32% interest costs, over 
ten years. This reserve withdrawal was used to fund HRM's original capital commitment to the 
HPES contract. 
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As per the July 7, 2009, HRM Council direction on approval of amended construction 
completion costs, an additional $100,000 of the energy savings from W200-6607 is being put 
into the Energy and Unground Services Reserve A 131, to fund future energy efficiency projects, 
or as a priority, any financial liabilities resulting from liens against the project. 

FINANCIAL MANAGEMENT POLICIES/BUSINESS PLAN 

This report complies with the Municipality's Multi-Year Financial Strategy, the approved 
Operating, Project and Reserve budgets, policies and procedures regarding withdrawals from the 
utilization of Project and Operating reserves, as weB as any relevant legislation. 

COMMUNITY ENGAGEMENT 

As the world's first geothermal energy storage system of its type, there has been extensive 
community and industry engagement on this project. An interpretive building (hosting the 
system's heart) with a public glass looking area and panels explaining the system, is on display 
on the Dartmouth waterfront encouraging the public to visit. 

Geo-Energy Vault for Alderney 5 on the Dartmouth waterfront. 
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Staff regularly gives tours to the public and industry experts on the system to share lessons 
learned and experiences of the operating characteristics. Recently, over 150 delegates of the 
FCM conference had a tour of the system. Natural Resources Canada has written a case study of 
the Alderney 5 Energy Project and currently QUEST (Quality Urban Energy Systems of 
Tomorrow) has engaged the Associate Dean of Economics, Dr. Mark Raymond, at Saint Mary's 
University, to produce a detailed business case study. 

ATTACHMENTS 

Attachment 1: Copy of the interpretive panel on the Dartmouth waterfront at Alderney 5 Geo
Energy Vault. 

A copy of this repolt can be obtained online at http://www.halifax.ca/council/agendasc/cagenda.html then choose the appropriate 
meeting date, or by contacting the Office of the Municipal Clerk at 490-4210, or Fax 490-4208. 

RepOlt Prepared by: 

Financial Approval by: 

Julian Boyle, P.Eng., Energy Auditor. 476-8075 

Original Signed 

My. Jim Cooke, Director of Finance, eFO 490-6308 



STAH OF TII(AAT COOUNG TECllNOtOGY 

The Goo-Energy V<MI is the heart or 0 revolutiOrlOry gaotherrnol cold $IolOge ~Iem. 
Seklw you oro tUonium heat e~chOng~ us.ed to ex1rocl cold enOrgy from the Halifax 
hoIbolll' 1n1M winterttme. A geoltlarmd borehole lIefd unCler tho adjacent parldrog lot 
stales ltIe cold energy for 7 months.. The ,/!\Idamay 5 $9O'Woter cool:ng and cold 
storage sys1em Pfovldas 100'%. renewable ener'01Y 10 ar condllion bui\d.ngs on tha 
Dortmoulh walerfronl. 

lho MClamey 5 geothermal energy ll%ge SVSI(!(ll consists of 80 boreholes.. Each 
borehOle is A I? Inches In domaler and driled 500 leet deep. The borehole design 
oiIov;s cold energy to be slored In the rock m=. eventually 10 be \J~ed dilectly for air 
conClitlor.!rlg wllhoullhe need for heal pump$. By nol using he<lI PIJl'T1ps. the need for 
refrigerants and electrlo!v fa air cOr>cfllJon!he buidng$ i:; elimlnoloo. 

AtOEftNfY S IS TIlE FIRST PROJ(CT IN TIlE WORLD TO USE TlUS rrCHNOLQGY. 

How DOES IT WO!U:? 

lha scowolcr cooling end geothermd energy stOfOQe s·,.'Slern Is 0 taitt{ simple 
concept. In etreet. the geolrlermol energy svs1em ocl$ 0:; a boIlery. blIl I(1stood 01 
stonng.elGctrlaty." holds cdd energy. Picture 0 giant boflcry the 5i:c of a t.O stari!Y 
b\Jidlng C .. Alich Is tt-.e actual volume of rack used) lull of 30 km of ploIno;l roody 10 cool 
the buildings. A typical borehole In chorgtrog and dbchOrging mode$ b S"mpitled 11"1 tho 
dograms below. 

WINTER: COLD ENERGY GEOTHERMAL CHARGING 

TiTANIUM HEAT EXCHANGER 
Below you. lhere ore two 
ldontum MOl exchonge~ lorge 
enough 10 oil condillon 0:11 01 

downlown Dartmouth. 

I low Dots IT WORK? 
A plate heal exchongel \J~es 
meloi plole1 10 Irons/er heat 
bi!Iween two :'IUldS. The concept 
behina a plala heol e~chan\lef 
~ the use of plol61 10 heat or 
coo! one /Iu,d by IlonsfelTlng 
heat flOm onolhelllUld. 

PEAK SUMMER MONTHS: AIR CONDITIONING MODE 

AS SIMPLE AS PENGUIN INSULATING TECHNOLOGY 

To S\JIVlVe In the cold Mlorcllc chmali.>. emperor penguins hudole logetner. Ckl'llenng Ifl 

groups help1 the penguins conserve heal ond ",ornlo'n thetr DOdy lemperature, 111e outside 
pengUIns Ocl en insuiorlcn. keeping lhe mside pengwns ",arm. The boreholi!s at Ndernev 5 walk 

S'mllorly. U~e empefCI penguins. Ihe 
OUler bcrehol~ insulate the inner 
ones. However. ,n!ileod of keeping 
I~ canne wonn Ike pengUins. the 
geothennoi energy cold stocoge 
Mlem IS des.gned to keep ltIe centre 
boreholes cn cold as poS!Jbla. 

ECONOMIC P.ENHITS 

The cost of energy Is rctng. moking 1M 53.6 miEion Mdemey 5 renewcb!o 
energy ptojeclfinonclclly oItJochve. C\Jrrenl onn\Jolled\Jcllons in energy 
com ore S350.cm. It Is dr.o expected to ~e 5500,OCO in equipment 
leplocemenl cosfl O\Ier The nla of the Draject. 

This geothermal technology Is ama~t vnivCl'scily oppl;coble. For exomple. 
ccld energy could b6 horves'led tram 101::91. crr.blent O'r. Of other Y.tOWOter 
$Ites. Wo,ldv.ide demand lor coof:ng or.d or c.onditlQCllng is gro ..... ng 
rapIdly cmd IS becoming a vilOI necessity. In Canada alone. Ihefe Is 0 S50 
biDion oir conditioning replacement mcri.:et. Ris;ng com end 
environmenlc1 IWJe~ =cioted v.1th elecll!city based o:r col1dillonlng 
make thIS innovollVe gootherrnol sy'llem a rustcinobls ern:lrgl{ oItemolIVc, 

ENVIRONM[NTAL BENEFITS 

The Ndemcy 5 seawater cooling and cold energy ~orOQe system OMl nov"" 
oOdlllond environmenlol benefln beyond energy scr-lings. II sho1Jd 
e!mmole 1M oeed fOf 2200 bi of CFC Of other refrigerant bcsed Olr 
condlliomg in the~e murJc>pOl bvild'~. The Mdemey 5 p!"oject ho~ 
reduced greenhouse go:; emiS!.lol'lS bv 900 lonnes per Vt.."CI" slnco 2OCR. 
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