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 EXECUTIVE SUMMARY 1.

Lismore City Council (LCC) is a regional Council located within the Northern Rivers region 
of NSW. Council provides leisure services to the community directly through the Lismore 
Memorial Baths (LMB) and the Goonellabah Sports & Aquatic Centre (GSAC). 

This project involved energy efficiency upgrades at two community based leisure centres. The 
project sites are in the Council’s top 20 energy-consuming properties. This project reduced 
energy cost and contributed to declining emissions. The project was funded through an 
Australian Government grant and was matched with Council’s revolving energy loan fund, a 
Council fund that replenishes through continuing cost savings from implemented energy 
efficiency initiatives. 
 
Council undertook energy efficiency upgrades at two Council owned sites using three 
technologies, LED lighting, Variable Speed Drive (VSD) circulation pumps and evacuated 
tubes solar hot water system. 
The comprehensive communications plan delivered energy literacy to industry and pool 
operators/managers through the Sustainable House Day Trade Show and the “Cool Pool 
Launch”. Indirectly, energy literacy was delivered to the broader community through public 
signage, media releases, various publications and the CEEP Project homepage. Council’s own 
publication Local Matters delivered energy literacy to more than 23,000 homes and PO boxes 
in the Lismore LGA and to 861 subscribed members who receive an online version. Local 
Matters is an effective tool for communicating CEEP project objectives and outcomes to all 
community members. 
 
The energy efficiency initiatives reduced the combined electricity consumption at the two sites 
by 326,225 kWh annually which is saving Council $60,078 per year on electricity costs, and 
reduced Council’s greenhouse gas emissions by 169 CO2-e tonnes per year. The total cost of 
the project was $649,475. 

The project required interdepartmental collaboration between the Environmental Strategies, 
Leisure Operation, Asset Management and Finance sections within Council. The internal 
project team also liaised with consultants including the energy auditor and several specialist 
contractors to complete the project. 

The view s expressed herein are not necessarily the view s of the Commonw ealth of Australia, and the Commonw ealth does not 

accept responsibility for any information or advice contained herein. 

 

 

 PROJECT BACKGROUND 2.

Council has been working towards energy efficiency and reducing greenhouse gas emissions 
(GHG) for over a decade. The first Solar Photovoltaic systems were installed on Council 
buildings in 2009, lighting retrofits commenced in 2010, as well as a review of the vehicle fleet 
to reduce fuel consumption.  This led to the extraordinary achievement of curbing Council’s six 
year strong emissions growth trend. Emissions were reduced by 4% in just one year by the 
end of the 2011 financial year and continue to set a downward trend. This has been achieved 
primarily through a reduction in electricity consumption and fuel usage. 
 
Prior to project implementation, Council engaged Nickel Energy to conduct AS3598:2000 Level 
2 energy audits at the two sites. The audits identified that LMB facility specific equipment such 
as pool circulation pumps and water heaters for showers and pool heating accounted for 92% 
of all energy use, with lighting being the next largest energy user at 4.6%.  Facility specific 
equipment at GSAC on the other hand accounts for 39% and lighting 12 %. 
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 PROJECT AIMS 3.

The Community Energy Efficiency Program objectives are to: 

1. Support a range of local councils and community organisations to increase the energy 

efficiency of different types of non-residential council and community-use buildings, 

facilities and lighting; particularly where this would benefit low socio-economic and 

other disadvantaged communities or support energy efficiency in regional and rural 

councils. 

2. Demonstrate and encourage the adoption of improved energy management practices 

within councils, organisations and the broader community. 

Through this project Council aims to improve energy efficiency over the two community based 
leisure centres by retrofitting proven technologies over the two sites. 

The Project’s comprehensive Communications Plan aims to engage and deliver energy literacy 
directly to local leisure centre operators and the broader community through activities such as 
public signage, media releases, CEEP Project homepage. Project progress and updates were 
also communicated via Council’s corporate newspaper ‘Local Matters’. Local Matters is 
delivered to more than 23,000 homes and PO boxes in the Lismore LGA and to 861 current 
subscribed members who receive an online version. Local Matters is an effective tool for 
communicating CEEP project objectives and outcomes to all community members. 

This project should deliver significant energy reduction over the two community based leisure 
centres and encourage the adoption as well as the continuation of improved energy 
management practices within Council, local leisure centre operators and the broader 
community. The project should also contribute towards Council’s greenhouse gas reduction 
target identified in the adopted Renewable Energy Master Plan (REMP) 
http://www.lismore.nsw.gov.au/cp_themes/default/page.asp?p=DOC-QMM-54-48-20 

 

 ENERGY EFFICIENCY ACTIVITIES 4.

 
4.1        Goonellabah Sports & Aquatic Centre  

 

http://www.lismore.nsw.gov.au/cp_themes/default/page.asp?p=DOC-QMM-54-48-20
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The Goonellabah Sports and Aquatic Centre (GSAC) is a two-storey community based leisure 
centre located in the urban centre of Goonellabah, in Lismore.  
 
The facility features one large sports stadium, 5 lanes x 25m lap pool, toddler’s splash pool 

and waterslide, Blue Thunder waterslide, giant pool inflatable, and graduated beach entry. 

GSAC offers learn to swim programs for all ages, gym, netball, futsall, dodge ball, dance 

classes, and allied health services including physiologist, massage therapist and 

occupational therapist. It also offers a café, vacation care, crèche as well as meeting and 

conference facilities. The pool is heated and the facility is open to the public 7 days a week all 

year round. The building is constructed mainly of brick and glass on a concrete slab, with a 

metal clad curving roof which extends to ground level in parts. The long axis of the building is 

oriented north-south.  

The building was constructed in 2008/2009 and the facility opened in 2009. Accordingly, most 

systems are state-of-the-art apart from some very new technology improvements and many 

energy efficiency features have been incorporated into the design such as the modern 

inverter style heat pump (reverse cycle) air conditioners. These air conditioning units are of 

state-of-the-art technology which operates with heat recovery and variable speed-drives 

(VSDs) and are deemed as efficient technology at this point in time. 

The building has 2 rooms housing specific site operating equipment: one for pool related 
operation located on the ground floor and a second room located on a first floor landing 
outside the building on the Western elevation. 
 
The building’s electricity supply is via a three phase electronically metered service on a 
network tariff with charges for electricity consumption and peak demand. 
 

 

4.1.1    Pre-Retrofit Power Consumption 

As per the pre-retrofit August 2011 audit report, the pie chart below shows the breakdown of 
energy consumption per technology/sector at GSAC. 

 

Figure 1: Breakdown of energy consumption per technology/sector GSAC. 
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4.1.2    Technologies Implemented 

Based on the energy assessment and recommendations in the audit report, the following 
technologies were implemented as they required relatively ‘moderate’ capital outlay with high 
projections for energy efficiency outcomes and associated financial savings. 
 
LED Lighting 
 

The audit report suggested that Council could save up to 35% of all lighting related energy 
costs by replacing the high power flood lights in the pool and stadium, as well as streetlights in 
the carpark with LED lighting. LED technology was considered an ideal choice as it has 
improved overtime in relation to performance, reliability and cost. 
 
Acting on the audit report recommendation, Council completed the LED lighting retrofits on 31 
October 2014. 
 
VSD Circulation Pumps 
 

As per Figure 1, Pool circulation pumps accounts for 39% of all power consumed at this site. 
The main pump operates on soft starters to reduce the start-up current and to extend the life of 
the motors. Upon assessment, the auditor noted that this mode of operation was not deemed 
to be efficient, and recommended changes retrofitting existing centrifugal pumps with VSDs 
with estimated savings of up to 55% in energy consumption.  
 
Based on the audit report recommendations, Council installed and commissioned VSD 
circulation pumps on 12 April 2013. 
 
As per Figure 1, “Air-conditioning and Ventilation” was identified as the highest energy sector 

and accounted for 43% of total energy consumption. It should be noted that this community 

based leisure centre was constructed in 2008/2009 and the facility opened in 2009. 

Accordingly, most systems are state-of-the-art apart from some very new technology 

improvements and many energy efficiency features have been incorporated into the design 

including the modern inverter style heat pump (reverse cycle) air conditioners. These air 

conditioning units are of state-of-the-art technology which operates with heat recovery and 

variable speed-drives (VSDs) and are deemed as efficient technology and retrofit measures 

are not required at this point in time. 

 
 

4.2       Lismore Memorial Baths 
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The Lismore Memorial Baths (LMB) is an open-air swimming pool complex located in the 
Lismore CBD. The facility consists of 2 main open-air pools of approximate dimensions 50x20 
meters and 20x8 meters and a circular wading pool. 
 
The building is constructed mainly of brick with an older, heritage-listed administration office 
building at the front entrance and a relatively new amenity and P&E block along the south-
western side. The amenities, plant and most of the equipment rooms are clad with a colour-
bond roof, which gently slopes to the south-west (approx. 6 degrees). 
 
LMB is community based outdoor leisure facility. It is very popular amongst families and the 
broader community in the summer months and also caters for more serious swimmers. The 
facility meets international specifications and is capable of hosting major events. State of the 
art equipment includes an electronic timing system and a moveable boom for short-course 
events and multi-programming. The Memorial Baths complex features heated outdoor pools, 
eight x 50 metre lanes, four x 25 metre lanes, toddlers' pool with beach entry, spacious men's 
and women's change rooms, four disabled change rooms, two family change rooms, a Cafe 
and ‘Swimsations’ quality swim school. 
 
The facility is open to the public 7 days a week and closes down for the coldest winter months - 
June, July and August. Water temperatures are maintained between 25-26 degrees for the 
50m pool and 27-28 degrees for the 25m pool. Both pools are covered at night and during the 
annual closure to prevent heat loss and entry of dirt. 
 
The building’s electricity supply is via a three phase electronic meter on a flat rate tariff and 
billed monthly. 
 

4.2.1  Pre-Retrofit Power Consumption 

As per the pre-retrofit November 2011 energy audit report, the pie chart below presents the 
breakdown of energy consumption per technology/sector for LMB. The site is quite remarkable 
as circulation pumps and water heaters accounted for a staggering 92% of all energy 
consumed at this site. 

 

Figure 2: Breakdown of energy consumption per technology/sector for LMB. 
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4.2.2    Technologies Implemented 

Based on the energy assessment and recommendations in the audit report, the following 
technologies were considered and implemented as they required relatively ‘moderate’ capital 
outlay with high projections in energy efficiency outcomes and associated financial savings. 
 
LED Lighting 

The audit report suggested that Council could save up to 31.7% of all lighting related energy 
costs by replacing exterior high power flood lights, as well as internal T8 tubes, with LED light 
technology. LED lighting technology is an ideal choice as it has improved overtime in relation 
to performance, reliability and cost.   
 
Acting on the audit report recommendation, Council completed the LED lighting retrofits on 31 
October 2014. 
 
VSD Circulation Pumps 

The audit report recommended retrofitting existing centrifugal pumps with VSDs which can 
save up to 50.8% in energy consumption.  
 
Based on the audit report recommendations, Council installed and commissioned VSD 
circulation pumps on 12 April 2013. 
 
Evacuated Tube Solar Hot Water system 

The initial audit report indicated that pool water and shower heating accounted for 61% of total 
energy consumption. The audit report provided 2 retrofit options: poly tube or evacuated glass 
tubes to improve water heating at this site. A quotation from SolarArk evacuated glass tube 
system was proposed as part of the initial audit, to include 80 sets of collectors and 6 gas 
instantaneous booster heaters.  
 
During project implementation Council called for detailed design of the solar hot water system 
at LMB. The successful design by GHD took into consideration site constraints and proposed a 
system comprised of: 50 sets (instead of 80) of evacuated solar tubes, reconditioning of three 
existing heat pumps (instead of 6 instantaneous commercial gas boosters). The heat pumps 
had been retained on site serving as booster function.  
 
The solar hot water system was installed and commissioned in September 2014. 
 

 

 PROJECT OUTCOMES 5.

This section of the report focuses on project outcomes from retrofit measures implemented. It 
will discuss pre and post-retrofit energy consumption baselines, assess the energy efficiency 
outcomes, provides commentary on technologies implemented and general observations in 
regards to effectiveness and suitability for future consideration. It also provides a summary of 
lessons learnt from the project delivery. 
 
The technical assessment information/ data contained within this section is based on the 
Project’s Post Retrofit Energy Efficiency and Technology Assessment Report conducted by 
Powersmart dated May 15, 2015. 
 

5.1    Goonellabah Sports & Aquatic Centre 

Data logging was carried out over a two week period and assessment of power bills showing 
energy consumption and kVA demand have been compared as part of the CEEP post retrofit 
assessment process. Over a 12 monthly period, power consumption for this site has dropped 
by approximately 24.1%, while kVA peak demand was reduced by approximately 23.8%. 



9 
 

 
Figures 3 and 4 below show power consumption (energy) and peak demand as per the billing 
data for GSAC pre retrofit and post retrofit assessment periods. 
 

 
Figure 3: GSAC - kWh consumption  

(Please note: the GREEN shaded area is discussed in more detail at the “Adjustments to energy savings 
calculations” Section at 5.1.2) 
 
 

 
Figure 4: GSAC - kVA demand  

(Please note: the GREEN shaded area is discussed in more detail at the “Adjustments to energy savings 
calculations” Section at 5.1.2) 
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5.1.1 Evaluation of anticipated and realised energy savings 

 

 
Table 1: GSAC - Summary Table 
 

 

 
Figure 5: GSAC - Pre and Post kWh consumption 

 

Lighting Retrofit 

For the LED lighting component the pre retrofit combined projection was estimated at 35%. 
The post retrofit energy audit/ technology assessment report provided outcomes above the pre 
retrofit projections, resulting in 38% for outdoor, 56% for indoors on first floor and 54% for 
indoors on the ground floor. 
 

VSD Circulation Pumps 

The initial energy audit projections were based on information provided by Council technical 
staff. The staff indicated at the time that both the program pool (50m) and the toddler's pool 
were serviced by 2 pumps each, throttled to approximately half the maximum flow. The 
information provided was taken in good faith by the auditor. Actual flow measurements were 
not taken at the time (flow meters are not installed at the site and the throttle position is not 
easily identified), nor technical specifications checked to confirm that the information provided 

by the technical staff was accurate.  

During the post-retrofit follow-up energy audit and technology assessment process, the auditor 
became aware of the unexpectedly high frequency (45Hz) in which the VSD operates. The 
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auditor expected the operating frequency to be lower (30-35Hz) as power consumption of the 
pump motor is proportional to the cube of the motor speed. In light of the VSD circulation 
pumps operating above the expected frequency, the auditor conducted further investigations 
and followed up directly with the pool builder Swimplex. The consultant was advised that both 
pumps for each pool were designed to operate in tandem, and mechanical throttles are used to 
adjust the actual flow to the design flow by rather small margins. The information provided by 
Swimplex was very different to the initial information provided by Council staff. As a 
consequence of the incorrect information provided, the power savings for the VSD component 

delivered lower energy savings at 30% against the projected 55%. 

 

5.1.2    Adjustments to energy savings calculations 

When comparing power billing data from pre-retrofit (baseline) to post retrofit periods, 
variations such as weather patterns, changes in number of patrons/ users of the facility, 
changes to operating hours etc. should be accounted for as part of the assessment process. 
 
The report have taken into account and included these variations as part of post retrofit energy/ 
technology assessment reporting process. The following factors that give rise to small 
adjustments include: 
 
1. Mean Temperature Anomaly for NSW East Coast: 2010-11 was 0 and in 2014-15 was 

+1.1 degree C.  
 

2. Air quality problems and related operational changes to the air exchange units: In June 
2014 complaints about the indoor air quality in the pool area led to several measures to 
address the issue. As a 'Band-Aid" measure, all doors and windows were kept open for a 
period of 6 weeks starting from 23 June 2014. During that period, the air intake of the 
PoolPac Air Change heat exchangers was modified to draw fresh air from outside the 
building rather than from the plant room. Further, from 1 August 2014 on the 2 units 
operated around the clock on full power rather than from 5am to 8.30pm on partial power. 
The 2 PoolPac heat exchangers are substantial users of power, with a power draw of 
approximately 48kW each when operating on full power. The power consumption of the 
facility as far as these units are concerned has gone up by 28.9% since 1 August 2014, 
resulting in an extra 121,467kWh used in the 2014-15 assessment period. This additional 
power consumption equates to 26.4% of 2010-11 total average power consumption and 
reduced the benefit of the implemented energy efficiency retrofits by 15.4%.  
 
It is difficult to accurately calculate the impacts of above adjustments on the power 
consumption of the facility; however the auditor assessed the potential and likely impacts 
and has taken into account the variations as part of the post retrofit energy/technology 
assessment reporting process. 
 

5.1.3    Lessons Learnt 

It should be noted that a level 2 energy audit was conducted under the old standard 
AS3589:2000 for this site. The AS3589:2000 provided 20% accuracy and was good enough 
to identify inefficiencies and recommend potential courses of action, but was clearly not 
suitable for making substantial investment decisions and anticipating project outcomes with a 
high degree of reliability. The revised AS3598:2014 is more comprehensive and includes total 
end use breakdown completed within 10% accuracy.  
 
The new AS3598:2014 Level 2 Energy Audit may be sufficient for simple, low level 
investment and straight forward energy efficiency projects. However, where there are high-
level of investments and/or non-proven technologies are used and the project is complex in 
nature, a project specific energy audit is highly recommended to mitigate risks. The project 
specific audit needed to include circuit specific power monitoring over a representative period 
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of time, as well as consultation with all relevant stakeholders such as facility managers, 
designers and maintenance staff.  
 
LED Lighting solutions are proven technologies and deliver predictable results in relation to 
projected energy efficiency and financial savings. In order to achieve good payback periods 
and good long-term performance, the procurement of reliable and well-priced retrofit products 
becomes one of the prime considerations. It should be noted that illumination exceeding the 
relevant standard should be avoided as it creates unnecessary power consumption.  

 

5.2       Lismore Memorial Baths 

Assessment of power bills showing energy consumption and kVA demand have been 
compared as part of the CEEP post retrofit assessment process. Figure 6 below shows power 
consumption (energy) and peak demand for the LMB pre retrofit and post retrofit periods. 
 
Figures 6 and 7 below show power consumption (energy) and peak demand as per billing data 
for GSAC pre retrofit and post retrofit assessment periods. 
 

 
Figure 6: LMB - kWh consumption 
 

Explanation of adjustments:  
 
1. The green broken line is adjusted to reflect the month of MAY comparable for the 2 

assessment periods. Reason: In May 2010, the LMB was fully operational; however, in May 
2014, judging from the very low power consumption billing data, it was operating only a few 
days if at all. The adjustment was made by averaging the 2 preceding months and by 
applying the average kWh reduction to the month of MAY 2014.  

2. The orange broken line shows the potential reduction in kWh power consumption if gas 
boosters had been adopted as per initial audit report recommendation. The main benefit 
from using gas booster is the shorter ramp-up time in reaching design temperatures and 
lower circulation pump power consumption. The question whether gas or electric heat pump 
booster are cheaper to operate depends largely on the price differential between gas and 
electricity – at present, based on the auditor’s analysis, using gas booster is slightly 
cheaper.  
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3. The evacuated tube solar hot water system commenced operation in August 2014 at the 
beginning of the pre-opening pool water heating. The months of March and April 2014 do 
not benefit from this retrofit. It can be expected, that a future assessment of energy and cost 
reductions over a full 12 month period will show slightly better annual reductions.  

 
 

 
Figure 7: LMB - kVa demand 
 

Over a 12 month period, and allowing for the May 2014 adjustment, total power consumption 
dropped by approximately 29%. It should be noted that, if gas booster option had been 
installed instead of reconditioned (of existing) heat pumps, the corresponding adjusted figure 
would achieve approximately 33%. KVA peak demand on the other hand reduced by 
approximately 45% - this is significant as kVA peak demand charges are a major contributor to 
power bills, particularly in the winter months (pool closure) when kWh consumption is low but 
the occasional use of the pool pumps still causes kVA peak demand spikes.  
 

5.2.1    Evaluation of Anticipated and Realised Energy Savings 

 
Table 2: LMB - Summary Table 
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Figure 8: LMB PRE and POST kWh consumption 

 

Lighting 

The pre retrofit projection was estimated at 38%. The post retrofit energy audit/ technology 
assessment report delivered a result of 38% as expected for the LED lighting component 

 

VSD for Circulation Pumps 

Like the GSAC project site, the initial energy audit projections for LMB were based on 
information provided by council technical staff. The staff indicated at the time that both the 
program pool (50m) and the 25m pool are serviced by 2 pumps each, throttled to 
approximately half the maximum flow for redundancy reasons. The information provided was 
taken in good faith by the auditor. Actual flow measurements were not taken at the time (flow 
meters are not installed at the site and the throttle position is not easily identified), nor technical 

specifications checked to confirm the information provided by technical staff was accurate.  

During the post-retrofit follow-up energy audit, technology assessment process, the auditor 
became aware of the unexpectedly high frequency (45Hz) in which the VSD operates. The 
auditor expected the operating frequency to be lower, (30-35Hz) as the power consumption of 
the pump motor is proportional to the cube of the motor speed. In light of the VSD circulation 
pumps operating above the expected frequency, the auditor conducted further investigations 
and followed up directly with the pool builder Swimplex. The consultant was advised that both 
pumps for each pool were designed to operate in tandem, that redundancy was not part of the 
systems design and the mechanical throttles are only used to adjust the actual flow to the 
design flow by rather small margins. The information provided by Swimplex is very different to 
the initial information provided by Council staff. As a consequence of this incorrect information 
provided at initial assessment, the power savings for the VSD component delivered lower 

energy savings at 25% against the projected 60%.  
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Evacuated Tubes Solar Hot Water System 

The initial audit report indicated that pool water and shower heating accounted for 61% of total 
energy consumption. The initial audit report provided 2 retrofit options, poly tube or evacuated 
glass tubes system to improve water heating at this site. A quotation by SolarArk (evacuated 
glass tube system) was included as part of the audit report and proposed 80 sets of collectors 
and 6 gas instantaneous booster heaters.  
 
During the project implementation stage Council called for detailed design for the solar hot 
water system at LMB. The successful design by GHD took into consideration constraints of the 
project site and proposed a revised system comprised of 50 sets (instead of 80) of evacuated 
solar tubes, reconditioning of three existing heat pumps (instead of 6 instantaneous 
commercial gas boosters) to be retained on site to serve as a booster function.  
 
The post retrofit energy audit/ technology assessment identified that the design changes had 
direct impacts on the solar water heating at this site. It resulted in a long run-up period in 
August-September 2014 until the pool waters reached the desired water temperatures, as the 
heat pumps (two for the 50m pool and one for the 25m pool) were not powerful enough to 
boost the water temperature as quickly as the 6 gas boosters. Consequently, the pool 
circulation pumps had to run longer prior to the LMB officially opening to the public, adding 
substantially to the operating costs. The extra kWh and costs resulting from these changes 
lead to higher energy use in the circulation system, rather than the pool water heating itself. 
While it is difficult to break down the site power consumption figures after retrofit into cost 
savings per measure, the auditor made the following observations: 
 

 The VSD circulation pumps delivered 25% against the anticipated 60% reduction in 
energy consumption. However, VSDs markedly reduced kVA peak demand charges and 
with that, total cost of electricity. It was estimated that VSD circulation pumps installed at 
LMB contributed to kVA peak demand improvements by 35-45% of pre retrofit levels, 
resulting in substantially lower power bills.  

 The 50 set of solar evacuated tube system delivered 60% against the projected 75% - for 
proposed system of 80 sets with 6 commercial gas boosters. The 60% result is 
impressive, however the lack of gas boosters contributed to longer circulation pump run 
times and higher pump running costs.  

  
 

5.2.2   Adjustments to energy savings calculations 

The report has taken into account and included variations, as part of the post retrofit energy/ 
technology assessment reporting process. Factors that give rise to small adjustments include: 
1. Mean Temperature Anomaly for NSW East Coast: 2010-11 was 0 and in 2014-15 was 

+1.1 degree C. 
2. Door count increased by 23% from 65,774 from 2011/12 to 80,790 in 2014/15. 
3. Long pool heating ramp-up period resulted in higher than expected power consumption in 

August and September 2014. The auditor estimated that 918kWh per day over 3 week 
period could have been avoided if commercial gas booster systems were in place.  

 
 

5.2.3    Lessons learnt 

Like the GSAC project site, a level 2 energy audit was conducted at LMB under the old 
standard AS3589:2000. The AS3589:2000 provided 20% accuracy and was good enough to 
identify inefficiencies and recommend potential courses of action, but was clearly not suitable 
for making substantial investment decisions or predicting project outcomes with a high degree 
of reliability. The revised AS3598:2014 is more comprehensive and includes total end use 
breakdown and completed within 10% accuracy.  
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The new AS3598:2014 Level 2 Energy Audit may be sufficient for simple, low level investment 
and straight forward energy efficiency projects. However, the solar hot water retrofit was 
technical and complex in nature and, in hindsight, required a more in-depth and specific energy 
audit assessment process to mitigate risks. A detailed project specific assessment/audit should 
have been carried out to include circuit specific power monitoring and data logging over a 
representative period of time, as well as consultation and collaboration with all relevant 
stakeholders such as the energy auditor, facility managers, designers, and maintenance staff. 

 
A collaborative approach across Council departments is essential for complex projects such as 
this to ensure effective and timely delivery in accordance with the project objectives and 
funding agreement. Changes to the project including change in scope, technology, 
infrastructure, and time delays should be identified early to allow for re-calculation of the 
cost/benefit analysis and associated pay-back period. 

 

       SUMMARY OF PROJECT OUTCOMES AND BENEFITS 6.

The May 15, 2015 Powersmart Post Retrofit Energy Efficiency & Technology Assessment 
reported the following outcomes: 
 
GSAC Project Site: 

 Over a 12 month period, total power consumption dropped by approximately 24.1%, while 
kVA peak demand reduced by approximately 23.8%. 

 Energy efficiency and cost savings associated with the LED lighting delivered above the 
pre retrofit projections with savings of $9,253 per annum. 

 As a consequence of incorrect information provided at initial assessment, the power 
savings for the VSD component delivered lower energy savings at 30% against the 
projected 55% with reduced savings of $13,739 per annum. 

 GSAC achieved a combined total of 36% reduction in energy consumption derived directly 
from two retrofits implemented at the cost of $154,753 and combined total savings of 
$22,992 per annum.  

 
LMB Project Site: 

 Over a 12 monthly period, total power consumption dropped by approximately 29%, while 
kVA peak demand reduced by approximately 45%. 

 Energy efficiency and cost savings associated with the LED lighting delivered as projected 
at 38% in energy improvement and savings of $902 per annum. 

 As a consequence of incorrect information provided at initial assessment, the power 
savings for the VSD component delivered lower energy savings at 25% against the 
projected 60% with reduced savings of $15,781 per annum. 

 The 50 set of solar evacuated tube system delivered 60% against the projected 75% with 
reduced savings of $20,402 per annum. 

 LMB achieved a combined total of 37.3% reduction in energy consumption derived directly 
from three retrofits implemented at the cost of $492,077 and combined total savings of 
$37,086 per annum. 

 
In sum, the energy efficiency project delivered: 
 

 A comprehensive Communications Plan directly to local leisure centre operators and the 
broader community reaching up to 23,000 homes within the Lismore LGA.  

 Energy savings of 326,225 kWh 

 Financial savings of $60,078 per annum 
 Reduced 169 tonnes of CO2-e 
 Total project cost $646,830 

 Payback period of 5.4 years to Council’s revolving energy loan fund through direct 
savings. 
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  PROJECT DEMONSTRATION and COMMUNICATIONS 7.
COMPONENT 

An ‘Education & Awareness Raising’ component was developed as part of the overall project 

plan.  

This section presents communication related activities delivered as part of the project: 

1.  The project team developed and installed signage over the two project sites. Signage 

included large 2 metre signs in a prominent location, sandwich boards in the pool 

entrance areas, pull up banners and a video slideshow on loop running on a LCD screen. 

The CEEP signage communicated directly to the public highlighting technologies 

implemented as well as energy efficiency benefits including financial savings for the two 

respective sites.  

 

Slide #1 of Slide Show 
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GSAC & LMB Entrance signage 

 

 

LMB Banner                                              GSAC Banner 
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LMB – Technology information and savings benefits 

 

 

GSAC - Technology information and savings benefits 
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LMB Sandwich Boards Sides 1 & 2 – Smart technology implemented and embracing 

energy at home! 

 

 

GSAC Sandwich Boards Sides 1 & 2 – Smart technology implemented and 
embracing energy at home! 

 

2.  Lismore City Council hosted the “Cool Pool Launch” on March 5, 2014 at GSAC. Staff 
from the surrounding Councils as well as commercial pool owners/ operators were 
invited to attend and have been kept informed about the project via direct 
communications from Council (as detailed at points 4.3 to 4.7). The launch event 
commenced with an Acknowledgement of Country by the Mayor, followed by the General 
Manager’s address focusing on the project initiative and Council’s aim ‘to try and self-
generate all of Council's electricity needs from renewable resources by 2023’. The GSAC 
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Centre Manager then presented general information about the two project sites, their 
current energy usage, the importance of an energy audit in managing power, anticipated 
power savings, the technologies implemented and the general funding application 
process. Council’s preferred energy auditor was also present and delivered results of the 
energy audits conducted as well as technical information in relation to the technologies 

implemented across the two sites. 

 

Cool Pool Launch – Welcome and Acknowledgement to Country by Mayor Jenny Dowell 

The ‘Cool Pool Launch’ was attended by 24 people ranging from Councillors, Federal 
Member representative, Council staff and pool operators/managers from the Northern 
Rivers region representing: 

 Byron Bay War Memorial Pool 

 Kyogle Memorial Pool,  

 Murwillumbah – Tweed Regional Aquatic Centre 

 Ross Lane Pool from the Ballina LGA. 

The Cool Pool launch attendees provided numerous positive and informal feed-back 
during and post event. There was one formal feedback received from the Byron Bay War 
Memorial Pool Director. The email feedback (below) was sent directly to the Mayor, the 

GM and CEEP project team.  

______________________________________________________________________ 

Hi Jenny, 

Re: Embracing Energy Efficiency – cool pool launch GSAC 

We write to convey our thanks in respect of the above presentation, guided tour and 

lunch that Ralph and I attended yesterday. 

We found the morning to be very informative and enjoyable. This forum allowed us to 

see what is achievable and has been achieved by the commitment of the government, 

councillors, council staff, the pool complex’s management staff and contractors working 
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to a common goal, not to mention the demonstrated reduction in operational & electricity 

costs, and improvement in services. It is a credit to you all and something I can see you 

have all worked very hard at and are accordingly very proud of, as I am sure are your 

community. 

The morning also allowed us an opportunity to meet likeminded professionals and share 

ideas and ask questions for that we thank you again. 

We wish you well.  

 

3. The project team developed a CEEP homepage at the beginning of the project. The 
CEEP homepage is regularly maintained and updated communicating key achievements 
and presenting energy efficiency literacy and related information to the general 

community.  

4. The project team developed numerous media releases including coverage by local 

media comprising print, online, radio, and television. 

5. The project team developed a brochure entitled ‘Embracing Energy Efficiency: Tips for 

Saving Energy at Home.’  

 

http://www.lismore.nsw.gov.au/page.asp?f=RES-RKN-15-08-71
http://www.lismore.nsw.gov.au/page.asp?f=RES-RKN-15-08-71
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6. The Project team developed an educational power-point presentation entitled 
‘Embracing Energy Efficiency’ to demonstrate the savings from the energy efficiency 
program and encourage other large organisations to follow our lead and embrace 
energy efficiency. 

 

 

 

 

 

http://www.lismore.nsw.gov.au/page.asp?f=RES-ZZJ-67-52-33
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7. The project team communicated the project directly through dedicated GSAC and 
LMB websites.

 

 

8. The project team communicated directly to all residents in the Lismore LGA via 
Council’s recently developed corporate newspaper ‘Local Matters’. Local Matters is 
delivered to more than 23,000 homes and PO boxes in the Lismore LGA via 
Australia Post and to 861 subscribed members who receive an online version. Local 
Matters is an effective tool for communicating CEEP project objectives and outcomes 
to all community members. 
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9. The project team ‘rode on the back’ of the national Sustainable House Day (SHD) event. 
SHD is a major national event occurring in September every year showcasing some of 
Australia's most sustainable homes to the public. On September 6, 2013, Council in 
partnership with Rous Water and Lismore Workers Club coordinated the ‘Sustainable 
House Day – Trade Show’ event held at The Lismore Workers Club to share water and 
energy efficiency ideas and help turn the Lismore community into a model of 
sustainability. The Sustainable House Day – Trade Show event provided Council the 
opportunity to indirectly engage with industry and residents through media 
releases/coverage and directly to the audience at the event. 

 
The Trade Show event delivered 4 guest speakers and covered topics ranging from 
building design to retrofitting homes with energy efficiency technologies.  The event 
attracted 20 local exhibitors, 5 council staff including Councillors and approximately 50 
guests. There were 79 attendees in total at the 2013 Sustainable House Day – Trade 
Show event. 
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 BUDGET REVIEW 8.

 

 

 Original 
Budget 
Amount 

(Ex GST) - 
on 

application  

 Revised Budget 
Amount (Ex GST) 
- during 
implementation    Actuals (Ex GST)  

Goonellabah Sports & 
Aquatic Centre  

 
    

LED Lighting Retrofit $  132,000 $ 132,000 $126,616 

VSD Circulation Pumps $    26,000 $   26,000 $  19,566 

  
   Lismore Memorial Baths 
   LED Lighting Retrofit $    30,000 $   30,000 $  12,524 

VSD Circulation Pumps $    45,000 $   45,000 $  24,456 
Evacuated Tubes Solar Hot 
Water System $  350,000 $ 350,000 $446,526 

  
   General Administration  
   Energy Audits & Administration $      6,600 $     8,280 $    4,235 

Communications $    13,000 $   14,500 $    7,207 
Monitoring, Evaluation & 
Reporting (New Baseline 
Energy Audits) $      5,000 $     5,000 $    3,000 

Financial Audit $            - 
 

$    2,700 

Contingency $            - $   30,000 $          - 

  
   Totals $  607,600 $ 640,780 $646,830 

    

    Income   
  Australian government  $320,545 
  Lismore city council  $323,640 
      
  Total income  $  644,185  

  Additional Funds contributed by 
Council   $      2,645  

  Total expenditure  $  646,830  

   

The project proposal and funding application was lodged on July 27, 2012 and the project 

acceptance/agreement finalised on October 18, 2012. During the project implementation 

phase, the project team managed financial risk and revised the original budget amount from 

$607,600 to $640,780 to include a ‘contingency’ component of $30,000.  

The LMB solar hot water component was the most complex retrofit implemented and a major 

contributor to budget variation.  
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The original pre-retrofit quotation for 80 sets of evacuated tubes solar hot water system was 
general in nature and did not include detailed system design or other major systems 
components including valves, electrical supply, plumbing and installation.  The assumption 
was made that additional roof space be constructed over the existing pump room to 
accommodate 80 sets of evacuated tubes proposed. However, this assumption was not 
realised as the additional roof space required was not scoped nor included as part of the 
original project budget and plan. 

To manage risk associated with solar hot water component, representatives of the project 
team engaged GHD to provide technical advice and proposed detailed system design prior 
to implementation. The final system design considered available budget, site constraint and 
recommended the following: 

 Reduction from initial 80 to 50 sets of evacuated tubes.  

 Lower portion of existing roof to (i) prevent overshadowing effect on adjacent 
evacuated tubes and (ii) manage WHS risk associated with maintenance activities 
on uneven surface and working at heights consideration.  

 Recondition and retain existing heat pumps to be used on site and not replaced 
with gas booster option as per the pre retrofit energy audit recommendation. 

The GHD detailed system design, additional systems components, unforeseen structural 

works requirements coupled with general price increase overtime had direct impact on the 

solar hot water budget component.  

In light of the challenges, the project team managed budget consequences and identified 

savings from other budget items and revised the original budget to include a council funded 

project ‘contingency’ amount of $30,000. The additional contingency amount and the 

identified savings were redirected to the evacuated tube solar hot water retrofit component.  

In short, the project delivered a combined savings of $60,078 per annum over the two sites. 
The project was funded through an Australian Government grant matched with funds from 
Council’s revolving energy loan scheme; a fund that is continuously replenished by cost 
savings achieved through the implementation of new energy efficiency initiatives. Total cost 
was $646,830 and the payback period against Council’s revolving energy loan is 5.4 years. 

 

 

 PROJECT MANAGEMENT REVIEW 9.

This project was managed in-house and the original project implementation team comprised 
of staff from two sections within Council - Environmental Strategies and Leisure Management.  
It should be noted that there were unexpected changes during project implementation which 
saw the departure of two project team members, operational/pool maintenance staff and the 
monitoring and reporting officer. Staff turnover was compounded further with changes 
including asset reclassification and new asset management/ownership structures within 
Council. These changes occurred during project implementation and had direct impact on 
existing project team member’s roles and respons ibilities.  To manage risk a revised CEEP 
project team was developed to include Asset Management staff in line with asset 
management and ownership structures adopted. Further, each project team member’s roles 
and responsibilities were clearly defined and included as part of the project management 
plan. They are presented below: 
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Roles Name/Title Responsibilities 

Project Manager Anthony Magarry 

Assets Engineer 

 Ensure all aspects of project 
installations from planning to delivery 

 Oversee energy efficiency installation 
components delivered within scope, 
timeframe and budget. 

 Manage Project Officer (Delivery) 

Project Officer 

(Delivery) 

Steve Dillon 

Coordinator Assets 

 Prepare tender documentation 

 Manage Tender/quotation process in 
accordance with Council’s 
procurement policy 

 Manage contracts and contractors 
ensuring contracts delivered within 
time frame, budget and as per 
specification. 

 Ensure all implementation activities 
are carried out in accordance with 
council’s WHS requirements. 

Project Officer 

(Partnership & 

Communications) 

Vanessa Tallon 

Environmental 

Strategies Officer – 

Environmental 

Education 

 Ensure all activities contained within 
project communications plan are 
delivered within scope, timeframe and 
budget. 

Project Officer   

(Monitoring & 

Reporting) 

Anton Nguyen 

Environmental 

Strategies Officer 

(Stormwater & 

Sustainability) 

 Oversee project delivery within scope, 
timeframe and budget. 

 Undertake post project energy audits 
and verify savings. 

 Prepare and ensure key milestone 
reporting requirements delivered on 
time. 

Energy 

Consultant  

Powersmart 

Energy Efficiency 

Michael Qualmann 

Electrical & 

Electronic 

Engineer, NABERS 

assessor 

 Provide update energy audit report  

 Provide technology 
reports/recommendations 

 Provide technical assistance as 
required. 

 
In addition to the CEEP project management team, other council staff were also involved. 
They included the Contracts Officer (quotations), Finance staff (financial records), Corporate 
Communications team (community engagement) as well as external and independent energy 
auditor and local businesses supplied and installed the retrofits. 

It should be noted that this integrated energy efficiency project brought together team 
members from different disciplines across various sections within Council. The formation of 
the relatively new internal ‘partnership’ arrangement posed some communication related 
challenges at the beginning of project. The project team was perhaps at times focussed too 
heavily on individual objectives, working to individual deadlines and were not aware of the 
overall project objectives, related outcomes and associated Funding Agreement 
requirements. 

Whilst this project was successfully implemented, there were periods where additional hours 
were required from key staff to ensure the project was delivered within scheduled timeframes 
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to be included as part of key milestone reporting requirements. 

In short, the project team learned from earlier experiences and managed the rest of the 
project quite effectively through open and early communication. Formal project team meetings 
were conducted regularly and informal progress updates provided directly to the Project 
Officer (Monitoring & Reporting) as and when required.  

 

 

 CONCLUSION 10.

The pre retrofit AS3598 Level 2 energy audit reports proved to be valuable management 

tool. The audit reports summarised energy consumption levels by respective sectors, 

identified energy deficiencies and recommended management strategies to improve energy 

efficiency for the two project sites.  

The 50:50 shared funding arrangements between Council and the Australian Government 

presented favourable financial position which allowed Council to proceed and partially 

completed the energy efficiency upgrades as identified in the original pre retrofit Level 2 

energy audit reports. 

This energy efficiency project brought together team members from Environmental 
Strategies, Assets and Leisure Operations staff across Council. The formation of this 
integrated project team can be considered as a positive development for Council with staff 
from the various disciplines contributing and working together towards a common goal – to 
improve energy efficiency outcomes for council managed sites.  

The project delivered outcomes as intended in accordance to the Community Energy 
Efficiency Program objectives. The funding arrangement provided financial support which 
allowed Council to improve energy efficiency at the two community based leisure facilities.  

The comprehensive communications plan delivered energy literacy directly to the general 
public, industry and pool operators/managers through two formal events - Sustainable 
House Day Trade Show and the “Cool Pool Launch”. Indirectly, energy literacy was 
delivered to the broader community through public signage, media releases, various 
publications and the CEEP Project homepage. Council’s own publication Local Matters 
delivered energy literacy to more than 23,000 homes and PO boxes in the Lismore LGA and 
to 861 current subscribed members who receive an online version. Local Matters is an 
effective tool for communicating CEEP project objectives and outcomes to all community 
members. 

The solar hot water and variable speed pump retrofits delivered lower energy efficiency and 
financial savings than projected. However, the overall project delivered significant energy 
reduction over the two community based leisure centres. It also encouraged the adoption as 
well as the continuation of improved energy management practices within Council, local 
leisure centre operators and the broader community. 

Key to successful execution of this project was attributed mainly to the skilled and integrated 
project management team and the implementation of detailed and comprehensive project 
management and associated communications plan.  
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 FUTURE DIRECTIONS 11.

In light of lessons learnt from delivery of the solar hot water component, Council will continue 

to improve energy efficiency at the Lismore Memorial Baths, and currently investigating gas 

boosters as an alternative to existing heat pump. Further, to ensure that future energy 

efficiency projects are effectively managed Council is developing an integrated project 

management procedure to include similar project team structure that delivered this and other 

energy efficiency related projects.  

Since 2009 Council has achieved significant savings in electricity costs and GHG emissions 

as a result of energy efficiency initiatives. This project combined with and other energy 

efficiency projects are key contributors to these savings, and have further demonstrated that 

energy efficiency initiatives, not only make good business sense, and reduce our 

greenhouse gas emissions, but they have benefits to the community through education and 

leadership. Council’s adopted Renewable Energy Master Plan has committed to Lismore 

City Council to continue this path and become self-sufficient in electricity from renewable 

resources by 2023.  A number of energy efficiency projects including demand reduction and 

small scale solar are planned to be rolled out in 2015/16 financial year. 
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DECLARATION 

The Authorised Officer of the organisation makes the following declarations: 

    I declare that I am authorised to submit this Final Report (including any attachments) on 

behalf of Lismore City Council. 

    I declare that the information provided in this Final Report is true and accurate. 

    I understand, and acknowledge that giving false or misleading information in this Final 

Report is an offence under the Criminal Code Act 1995. 

    I understand that final payment will only be made in accordance with the Funding 

Agreement including on satisfactory completion of Milestones. 

 

 

The use and disclosure of information provided in this Final Report is regulated by the 

relevant provisions and penalties of the Public Service Act 1999, the Privacy Act 1988, the 

Freedom of Information Act 1982, the Crimes Act 1914 and the general laws of the 

Commonwealth of Australia. 

Information contained in the Final Report may be disclosed by the Department for purposes 
such as promoting the program and reporting on its operation and policy development. This 
information may also be used in answering questions in Parliament and its committees. In 
addition, the selected project information will be made publicly available. Public 
announcements may include the name of the grant recipient and of any project partners; title 
and description of the project and its outcomes; and amount of funding awarded. 

 

 

 

Attachment A 
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Project Energy Efficiency Improvement Template 

PROJECT TITLE  

Upgrade of pumps, lighting and 

water heating at Lismore City 

Council’s two main community 

leisure centres – Lismore Memorial 

Baths and Goonellabah Sports & 

Aquatic Centre. 

PROJECT ID CEEP 1030 

FUNDING RECIPIENT Lismore City Council DATE 
22 July 

2015 

 

Building, Facility or Site 1 

Name of Building, Facility or Site 

1 
Goonellabah Sports & Aquatic Centre. 

Location (address) 50 Oliver Avenue, Goonellabah NSW 2480 

Type of building, facility or site Indoor Community Leisure Centre 

Activity Type and Measure Upgrade of pool circulation pumps and LED lighting. 

Energy Efficiency Estimate 

Method 
AS3598:2014 Level 2 Energy Audits 

Baseline Energy Usage  1,235,872 MJ 

Baseline Energy Efficiency 

1. VSD Circulation Pump Upgrade (Todlers Pool 

A) – 7,582 MJ/KL 

2. VSD Circulation Pump Upgrade (Program Pool 

B) – 4,510 MJ/KL  

3. LED Lighting Retrofit (Outdoor) – 6,365 

MJ/m2/hr 

4. LED Lighting Retrofit (Ground Floor) – 156 

MJ/m2/hr 

5. LED Lighting Retrofit (First Floor) – 72 

MJ/m2/hr 

 

Energy Efficiency Improvement 

1. VSD Circulation Pump Upgrade (Todlers Pool 

A) – 5,307 MJ/KL 

2. VSD Circulation Pump Upgrade (Program Pool 

B) – 3,157 MJ/KL  

3. LED Lighting Retrofit (Outdoor) – 3,946 

MJ/m2/hr 

4. LED Lighting Retrofit (Ground Floor) – 72 
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MJ/m2/hr 

5. LED Lighting Retrofit (First Floor) – 32 

MJ/m2/hr 

 

Reporting Data (Measuring 

Energy Efficiency and Additional 

Data) 

1. VSD Circulation Pump Upgrade (Todlers Pool 

A)  

 Volume of water pumped = 10KL 

 Turnover rate = 0.4 hrs 

  Change in head pressure negligible with 

appropriate filter maintenance.  

2. VSD Circulation Pump Upgrade (Program Pool 

B)  

 Volume of water pumped = 770KL 

 Turnover rate 1.55 hrs 

 Change in head pressure negligible with 

appropriate filter maintenance.  

3.  LED Lighting Retrofit (Outdoor)  

 Area = 10150 m2 

 Hours of operation = 70 hrs/week 

4. LED Lighting Retrofit (Ground Floor)  

 Area = 4957 m2   

 Total hours of operation = 71hrs/week 

 Typical operations pattern = 7 days/week 

all year.  

5. LED Lighting Retrofit (First Floor)  

 Area = 953 m2  

 Total hours of operation = 71hrs/week  

6. Typical operations pattern 7 days/week all  

 

Cost of Activity $ 154,753 (Ex GST) 

Estimated Cost Savings $22,992 per annum 

Building, Facility or Site 2 
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Name of Building, Facility or Site Lismore Memorial Baths 

Location (address) 179 Molesworth Street, Lismore NSW 2480 

Type of building, facility or site Outdoor Community Leisure Centre 

Activity Type and Measure 
Upgrade of pool circulation pumps, LED lighting and 

solar hot water heating. 

Energy Efficiency Estimate 

Method 
AS3598:2014 Level 2 Energy Audits 

Baseline Energy Usage  1,956,384 MJ 

Baseline Energy Efficiency 

1. VSD Circulation Pump Upgrade (50 m pool) – 

5,374 MJ/KL 

2. VSD Circulation Pump Upgrade (25 m pool) – 

725 MJ/KL 

3. LED Lighting Retrofit – 0.24 MJ/m2/hr 

4. Solar Hot Water Heating – 10.17 kWh/patron 

Energy Efficiency Improvement 

1. VSD Circulation Pump Upgrade (50 m pool) – 

4,030 MJ/KL 

2. VSD Circulation Pump Upgrade (25 m pool) – 

543 MJ/KL 

3. LED Lighting Retrofit –0.15 MJ/m2/hr 

4. Solar Hot Water Heating – 3.31 kWh/patron  

Reporting Data (Measuring 

Energy Efficiency and Additional 

Data) 

1. VSD Circulation Pump Upgrade (50 m pool)  

 Volume of water pumped = 1864 KL  

 Turnover rate = 2.5 hrs  

 Change in head pressure negligible with 

appropriate filter maintenance 

2. VSD Circulation Pump Upgrade (25 m pool) 

 Volume of water pumped = 333KL 

 Turnover rate = 1.6 hrs  

 Change in head pressure negligible with 

appropriate filter maintenance 

3. LED Lighting Retrofit  

 Area = 750 m2 
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 Total hrs of operation = 56.4 hrs/week 

 Typical operations pattern: 5.30am-7pm 

weekdays, 9am-6pm weekends. 3 month 

closure in winter.  

4. Solar Hot Water Heating  

 50 sets of evacuated tubes 

 Volume of water heated for 9 month period 

= 1,864KL pool water plus 5l of hot water 

(showers) per patron. 

 Number of patrons = 80,866 

 Typical operations pattern: 5.30am-7pm 

weekdays, 9am-6pm weekends. 3 month 

closure in winter. 

Cost of Activity $ 492,077 (Ex GST) 

Estimated Cost Savings $37,086 per annum. 
  

 


