
 

 

 

 

 

 

 

 

 

 

Appendix 1 

HISTORICAL ENERGY USE 

 



Hospital:� MMMC

2007 2008 2009 2,010 2,011 2,012 Average
Oct 733 764 749
Nov 719 805 762
Dec 812 737 774
Jan 796 795 796
Feb 669 686 677
Mar 736 719 728
Apr 699 681 690
May 789 736 763
Jun 706 748 727
Jul 688 714 701
Aug 766 797 782
Sep 703 766 734

totals 5,127 9,020 3,618 8,882 Mwh/year

Average�Cost: $0.3908 per�kwh�Non�DOD�Customers $3,471,421 per�year

Maui Petroleum 2011 2012 AVG
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Appendix 2 

EQUIPMENT INVENTORY 
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Appendix 3 

PROPOSED ESM’S/ECM’S 
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Evaluation�Report�
To:� Elizabeth�Raman,�DBEDT�
� Howard�Wiig,�DBEDT�
� Mark�Unemori,�DBEDT�
� Joe�Ellen�Nurding,�Insynergy�

From:� Erik�Kolderup�

Date:� March�26,�2012�

Subject:� Energy�Code�Training�Summary�Evaluation�Report�

�

This�report�summarizes�the�results�of�training�covering�the�2009�International�Energy�
Conservation�Code�(IECC)�with�Hawaii�Amendments.�The�training�sessions�were�held�February�
21,�2012�through�February�28,�2012.�

Attendance�

Eleven�sessions�were�held�on�four�islands,�with�a�total�of�260�attendees.�The�following�table�
lists�the�number�of�attendees�at�each�location.�In�general,�the�attendees�at�the�morning�
sessions�were�building�officials�and�other�public�employees.�The�afternoon�attendees�were�
from�the�private�sector,�primarily�architects�and�engineers.�On�Kauai�a�single�afternoon�
session�was�attended�primarily�by�public�sector�employees.��

Continuing�education�credits�were�available�for�architects.�A�total�of�53�architects�signed�the�
attendance�sheet�to�receive�credit.�

TABLE�1�–�TRAINING�ATTENDANCE�

Location� Date Morning�
(Public�Sector)�

Afternoon��
(Private�Sector)�

Total

Hilo� 2/21/12 26 12� 38

Kona� 2/22/12 16 19� 35

Honolulu� 2/23/12 37 31� 69

Honolulu� 2/24/12 25 30� 55

Maui� 2/27/12 21 29� 50

Kauai� 2/28/12 �� 14� 14

Totals� 125 135� 260

�

�
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Training�Materials�

The�following�materials�were�provided�to�attendees.�Electronic�copies�of�each�handout�have�
been�delivered�separately.�

� Presentation�slides,�printed�two�slides�per�page,�double�sided.�280�copies.��

� Hawaii�State�IECC�2009�amendments,�as�adopted�by�the�State�Building�Code�Council.�280�
copies.�

� Residential�Plan�Review�Checklist�(to�building�officials).�150�copies.��

� Commercial�Plan�Review�Checklist�(to�building�officials).�150�copies.�

� Residential�Design�Checklist�(to�private�sector).�150�copies.�

� Commercial�Design�Checklist�(to�private�sector).�150�copies.�

� Frequently�Asked�Questions.�A�one�page�list�of�questions�and�answers�related�to�code�
motivations�and�compliance�issues.�280�copies.��

� Evaluation�form.�280�copies.�

�

Major�Issues�Discussed�

This�section�summarizes�issues�raised�by�participants�during�the�training�sessions.��

Issues�Related�to�Enforcement� �

The�current�level�of�enforcement�was�a�common�topic�with�the�private�sector.�Some�
designers�would�like�to�see�better�enforcement�in�order�to�create�a�level�playing�field.�The�
general�view�was�that�there�is�little�enforcement�of�the�current�code,�neither�plan�review�nor�
inspection.�

Some�considered�future�enforcement�unlikely�for�the�requirement�in�Section�101.4.5�that�
would�require�a�space�to�be�brought�into�full�compliance�if�AC�is�added.�This�would�be�
especially�true�in�the�case�of�small�window�AC�units,�which�can�currently�be�installed�without�
a�permit.��

Inspection�is�challenging�because�there�are�many�compliance�options�for�the�building�
envelope.�A�roof�does�not�necessarily�need�insulation�in�order�to�comply.�Therefore,�the�
inspector�needs�to�look�at�the�plans�for�a�specific�project�to�ensure�that�the�elements�
included�on�the�plans�are�installed�in�the�field.��

Few�were�aware�that�commissioning�requirements�are�already�included�in�the�County�
amendments�to�IECC�2006.�There�appears�to�be�little�awareness�or�enforcement�of�the�
current�amendments�in�general.�For�example,�some�private�sector�professionals�have�copies�
of�the�2006�IECC�but�are�not�aware�that�their�County�has�adopted�amendments.��

In�many�cases�it�will�be�hard�to�enforce�the�requirement�that�a�change�in�occupancy�must�
comply�when�peak�energy�demand�increases�(Section�101.4.4).�The�process�for�determining�
the�peak�energy�demand�is�not�described�in�the�code.��
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The�residential�certificate�requirement�is�generally�not�being�enforced.�Section�401.3�requires�
a�label�be�installed�in�or�on�the�electrical�panel.�That�label�must�include�information�about�R�
values,�SHGCs�and�equipment�efficiency.�Awareness�of�the�requirement�was�low.��

Issues�Related�to�2009�IECC�Requirements�

Section�101.4.3�requires�that�roof�be�upgraded�to�comply�if�the�sheathing�or�insulation�is�
exposed�during�a�re�roofing�project.�There�were�several�issues�raised�related�to�this�
requirement.�First,�roofs�do�not�necessarily�require�a�building�permit�in�cases�where�the�new�
roof�material�is�same�as�existing,�so�the�building�department�would�not�necessarily�know�that�
the�reroofing�project�was�happening.�Second,�not�all�roofs�have�sheathing.�Shingle�or�tile�
roofs�may�have�battens�instead.�So�the�language�of�the�requirement�is�unclear�in�those�cases.�
And�third,�in�some�cases�there�would�be�very�significant�expense�to�upgrade�the�roof�
insulation,�and�if�it�is�an�unconditioned�home�then�the�owner�would�not�get�a�direct�payback.�
This�requirement�might�create�a�situation�where�law�abiding�contractors�would�be�at�a�
significant�disadvantage�to�contractors�who�ignore�the�requirement.�Finally,�there�is�no�
minimum�area�threshold�in�the�code,�so�it�appears�to�apply�even�when�only�a�small�portion�of�
a�roof�is�being�repaired.��

Section�502.4.6�requires�loading�dock�weather�seals.�It�would�make�sense�to�provide�an�
exemption�for�spaces�that�are�unconditioned.�

There�was�some�concern�that�the�exterior�lighting�requirements�might�be�in�conflict�with�
other�astronomy�related�exterior�lighting�codes�and�programs.��

The�commercial�envelope�requirement�for�R�5�block�insulation�in�metal�building�roofs�could�
create�a�structural�problem�if�it�is�a�foam�block�that�might�degrade�over�time.�It�also�may�be�
unreasonable�to�require�the�thermal�block�in�a�non�AC�metal�building�because�the�extra�
expense�may�outweigh�the�relatively�low�benefit.��

Issues�Related�to�Hawaii �Amendments�

Some�attendees�felt�strongly�that�non�air�conditioned�dwellings�in�some�regions,�such�as�east�
Hawaii,�should�be�exempt�from�the�building�envelope�requirements.�Or�they�should�at�least�
be�exempt�from�the�wall�insulation�requirements.�Hawaii�and�Kauai�Counties�currently�
exempt�non�AC�residences.�

The�Hawaii�amendment�to�Section�103.1�requires�a�design�professional�to�include�a�signed�
statement�on�the�plans�certifying�that�the�project�is�in�compliance.�At�least�one�architect�did�
not�feel�it�is�appropriate�for�an�architect,�for�example,�to�certify�full�compliance�when�some�
areas�of�the�design�may�be�out�of�their�area�of�knowledge,�such�as�the�mechanical�systems.�
(Kauai�amendments�do�require�that�each�discipline�provide�their�own�signature).�Others�felt�
that�the�language�should�be�changed�to�use�the�word�“design”�rather�than�“project”.�They�
felt�that�using�the�word�“project”�implies�that�the�building�complies�as�constructed.�However,�
the�designer�does�not�typically�have�control�over�construction.�They�would�be�more�
comfortable�certifying�that�the�“design”�complies.��

Kauai�amendments�to�IECC�2009�are�different�from�the�version�approved�by�the�State�
Building�Code�Council�in�February�2012.�The�Kauai�amendments�were�developed�earlier.��

Some�designers�felt�that�dwellings�at�higher�elevations,�such�as�Maui�upcountry,�should�be�
exempted�from�the�window�shading�requirements�because�solar�heat�is�desirable�for�much�of�
the�year.��
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The�amendment�to�Section�502.2.1�that�exempts�commercial�cool�roofs�from�the�insulation�
requirement�is�pretty�generous.�It’s�likely�that�a�cool�roof�alone�will�not�be�as�efficient�as�the�
otherwise�required�insulation�for�an�air�conditioned�commercial�building.��

The�code�does�not�include�specific�language�allowing�the�building�official�to�make�exemptions�
for�innovative�designs�or�special�cases.�In�Section�101.3�the�code�states,�“This�code�is�
intended�to�provide�flexibility�to�permit�the�use�of�innovative�approaches�and�techniques�to�
achieve�the�effective�use�of�energy.”�That�section�appears�to�refer�to�how�the�code�has�been�
written�to�include�tradeoff�and�whole�building�performance�options,�but�those�approaches�
have�limitations.�Perhaps�a�section�can�be�added�that�allows�building�official�discretion�for�
innovative�designs.��

Per�strict�reading�of�the�Hawaii�amendment�to�Section�101.5.2,�a�building�or�portion�of�a�
building�that�has�less�than�1�watt�per�square�foot�peak�demand�for�space�conditioning,�which�
is�very�small,�would�be�exempt�from�the�envelope�requirements.�Therefore,�while�an�
unconditioned�space�would�have�to�meet�the�envelope�requirements,�a�space�with�a�tiny�air�
conditioner�would�be�exempt.�This�is�a�potential�loophole.��

A�definition�of�non�habitable�space�is�not�included�to�accompany�the�amendment�to�section�
101.5.2,�making�the�envelope�exemption�a�bit�unclear.�One�attendee�mentioned�that�the�
residential�code�has�definitions�that�would�consider�spaces�such�as�corridors�to�be�non�
habitable,�which�would�be�in�conflict�with�the�intent�of�the�energy�code.��

Other�Issues�

Rescheck�and�Comcheck�do�not�include�Hawaii�amendments.��

Frequently�Asked�Questions�

A�complete�list�of�questions�and�answers�was�compiled�during�the�training�by�Mark�Unemori,�
DBEDT,�and�that�list�is�also�included�later�as�an�attachment�to�this�report.�That�list�of�
questions�has�been�edited�and�distilled�into�a�list�to�be�included�on�the�State’s�energy�code�
web�page.�Please�see�the�separate�document�titled�“Energy�Code�FAQ_3�26�12.doc”�for�that�
edited�list�of�FAQs.��
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Summary�of�Attendee�Evaluations�

A�total�of�168�evaluation�forms�were�received�from�260�total�attendees.�Table�2�lists�the�
number�of�surveys�received�for�each�of�the�eleven�training�sessions.��

TABLE�2�–�NUMBER�OF�SURVEYS�RECEIVED�

Location� Date Morning�
(Public�Sector)�

Afternoon�
(Private�Sector)�

Total

Hilo� 2/21/2012 21 8� 29
Kona� 2/22/2012 14 11� 25
Honolulu� 2/23/2012 14 18� 32
Honolulu� 2/24/2012 29 20� 49
Maui 2/27/2012 4 20� 24
Kauai� 2/28/2012 9� 9
Total� 82 86� 168

�

The�following�pages�include�a�copy�of�the�attendee�survey�form,�followed�by�graphs�that�
summarize�the�survey�responses.�Detailed�tables�of�responses�for�each�of�the�eleven�training�
sessions�are�included�as�an�attachment.��

Observations�from�Attendee�Responses�

� Of�all�responders,�46%�(77�of�168)�are�from�the�public�sector�and�54%�(91�of�168)�are�from�
the�private�sector.�

� The�overall�impression�of�the�course�was�favorable.�Attendees�survey�responses�were�27%�
Excellent,�47%�Very�Good,�18%�Good�and�4%�Fair.��

� Nearly�all�attendees�regarded�the�topics�as�either�“Useful”�or�“Very�Useful”.�Residential�
topics�scored�slightly�higher�than�commercial�topics.�

� �Effectiveness�of�the�presenters�was�also�regarded�favorably.�The�most�frequent�response�
was�“Very�Good”,�followed�by�“Excellent”�and�“Good”.��

� For�both�the�presentation�slides�and�printed�materials,�the�most�frequent�response�was�
“Very�Good”,�followed�by�“Excellent”�and�“Good”.�

� Feedback�on�the�quality�of�the�training�venues�was�mixed.�The�Maui�venue�at�Maui�College�
had�poor�acoustics�due�to�HVAC�noise�and�the�temperature�was�cold,�and�that�venue�
received�low�ratings.�The�Honolulu�training�at�Blaisdell�Center�received�some�complaints�
about�squeaky�chairs�being�a�distraction�and�the�room�being�hard�to�find.�A�few�attendees�
suggested�coffee�be�provided.�Other�venues�received�reasonable�ratings.�

�
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Copy�of�Attendee�Survey�Form�

�
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Summary�of�Attendee�Survey�Results�

�

�

�

�

�
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�

�

Additional�Comments�from�Attendee�Surveys�

The�following�comments�were�provided�by�attendees�in�response�to�Item�8�on�the�form�
“Additional�Comments”.��

1. Very�informational.�Would�be�great�to�have�a�class�on�code�software.�

2. More�picture�association�for�residential�examples.�

3. Some�slides�did�not�accurately�present�info�in�the�body�of�the�code�or�intent;�for�
example�–Residential:�Bldg.�cavities�can�be�used�for�return�air.�Overhand�Diagram:�
Measurement�should�be�finish�floor�not�bottom�of�floor�assembly.�

4. Energy�code�compliance�software�–�have�website�addresses�available.�

5. Both�speakers�were�very�informative�and�answered�most�questions.�Thank�you!�

6. Training�provided�general�information…not�detailed,�not�easy�to�tell�all/how�this�
affects�current�or�newly�adopted�building�codes.�More�detailed�explanation�would�
be�appreciated.�

7. As�a�civil�engineer�I�don’t�get�into�many�of�these�areas,�however,�the�presentation�
was�very�interesting,�and�great�for�general�knowledge,�thank�you!�

16. Room�too�cold.�

17. Squeaky�chairs.�

18. Coffee�will�be�a�good�addition.�

19. Very�good�presentation.�

20. Should�materials�be�provided.�

21. Thanks�
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22. Pass�out�books,�etc.�to�read�before�_______.��Need�microphone!!�Voice�too�soft.�
Engineer�spoke�louder.�Calculation�requirements�are�for�architects�and�engineers�
not�plans�examiners�or�interested�Individuals.�

23. Thank�you.�It�was�a�comprehensive�one�view�and�addressed�most�issues.�

24. Take�down�class�questions�to�share�answers�for�future�training.��Very�good�side�info�
–�ex.�LED�street�lights�in�Honolulu/Hawaii.�

25. Was�a�great�presentation.�Great�resource.�

26. Chairs�squeak�which�detracts�from�presentation.�

27. Coffee�

28. Some�color�slides�on�exemplary�local�residence�&�commercial�compliance�+�future�
design�standards�(pre�codes)�Preparation�=�Excellent!�

Recommendations�for�Future�Training�

The�attendee�survey�form�included�three�choices�for�suggestions�for�additional�training�and�
also�included�space�for�additional�suggestions.�Responses�for�the�three�choices�were�as�
follows:�

� Energy�code�compliance�software,�48�of�168�=�29%�

� Commercial�energy�efficiency,�38�of�168�=�23%�

� Residential�energy�efficiency,�50�of�168�=�30%�

Additional�suggestions�from�attendees:�

� Review�after�adopted�by�the�County.�

� County�amendments�administration�

� Run�through�a�simple�project�exercise�

� Enforcement�

� Simple�code�training�

� Water�conservation,�Solar�PV,�Thermal�EV,�Home�Chargers,�Wind�

� Any�additional�training�to�help�explain�code�changes�

� LEED�

Other�potential�training�topics�include:�

� Energy�code�plan�review�for�building�officials.�Priorities.�Exercises.�Checklists.�Residential�
and�commercial.�

� Energy�code�inspections�for�building�officials.�

� Commissioning�

� Duct�testing�

�
�



2.B���Evaluation�Report_Energy�Code�Training_v2�� pg.�12�of�21� 3/26/2012�

Attachment���Complete�FAQ�List�

Hawaii �County�
Section Question Answer Reference or Comment 
 When will IECC 2009 be formally 

adopted? 
Amendments were approved by the State 
Building Code Council in February 2012. 
Governor's signature expected this year. 
Counties are encouraged to start adoption 
proceedings.

 At what point can verification or 
inspection be required? 

Specific inspection requirements from 
Section 104 are deleted per amendments 
approved by the State Building Code 
Council, allowing each County to establish 
inspection procedures. 

Building code official to determine 

 How is compliance enforcement 
dealt with? 

Counties are responsible for code 
enforcement.

Drastic concerns on enforcement 
and compliance issues 

103.1 What is the limit of the professional 
certification? 

Scope dependent on the county language Some design professionals 
expressed concern that the 
language in amended 103.1 that 
requires the design professional 
to certify that the "project" 
complies and felt that they should 
only be certifying that the "design" 
complies because they may not 
have control over construction. 

101.4 Are there any shading allowances 
for PV on roof? 

There are no specific credits in the IECC.   

101.4 Is any credit given for PV added to 
the project? 

No. The focus is on efficiency first. 
However, there are some exemptions in 
the code for systems with solar water 
heating.  

101.4.2 Are buildings that are older (50yrs or 
older) but not on historic register still 
exempt? 

The code includes specific language 
regarding which buildings qualify for a 
historic building exemption. Age alone is 
not sufficient qualification. 

Building has to be volunteered for 
historic consideration 

101.4.3 For re-roofing of buildings without 
roof sheathing, does the code's 
insulation requirement still apply? 

The IECC requires that a roof be brought 
into compliance with insulation 
requirements if the sheathing or insulation 
is exposed during a re-roofing project. The 
assumption is that there is an opportunity 
for a cost-effective upgrade at that point, 
either by filling an exposed cavity with 
insulation, adding foam board insulation 
on top of the sheathing, or by some other 
means such as a combination of a radiant 
barrier and cool roof. The question is 
whether this requirement applies to roofs 
without sheathing, such as tile or shingle 
roofs with battens. In some of those cases 
a cost-effective upgrade may be feasible, 
while in other cases the expense to 
upgrade the roof may be unreasonable. 
Therefore, projects without roof sheathing 
should be judged on a case-by-case 
basis.

101.4.3 If insulation is added above the roof 
sheathing, will fasteners meet wind 
load requirements?  

Structurally sound methods of applying 
insulation above the roof deck are 
reasonably available. However, if there 
are no reasonably feasible means to add 
insulation to a specific existing roof and 
still meet wind load requirements, then the 
wind load requirements should take 
precedence.  

101.4.3 If unconditioned space is changing 
from uninhabitable to habitable, 
does the code apply? 

Code applies to change of usage of space Effect of living comfort in space 
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Section Question Answer Reference or Comment 
101.4.5 Does the air conditioned 

requirement include wall AC units? 
Any addition of cooling to a previously 
unconditioned space triggers full code 
compliance for the newly conditioned 
portion of the building. There is no 
minimum capacity threshold to trigger 
code applicability, 

502.1 Is roof insulation still required for 
unconditioned open metal buildings? 

Yes, however there is an exemption 
available in the amendments for qualifying 
cool (white) roofs. 

401.3 What are requirements of certificate 
is on the electrical panel? 

For residential projects, the IECC 
specifies information to be included on a 
permanent certificate on or in the electrical 
panel. The format is not specified. 
Individual Counties may set more specific 
requirements. 

402.1.1 How are life-cycle concerns 
addressed with metal joints and 
similar parts? 

Steel Framing industry proposed solution. 
This is not an energy code issue. 

402.1.6.4 Why is attic ventilation required in 
combination with insulation? 

The energy code does not require attic 
ventilation, but Hawaii amendments 
provide several residential roof 
compliance options, and one of those 
options is to install a radiant barrier and 
meet specific ventilation requirements. 

Choice is provided to either seal 
or be vented 

402.1.6.6 For high elevation locations, will 
there be condensation problems? 

The possibility of condensation within the 
attic is an important design consideration. 
Compliance with the energy code should 
not hinder proper design. 

Hot/cold changes, dew point 

402.1.6.6 Why is radiant barrier required for 
unconditioned spaces? 

The envelope requirements apply also to 
unconditioned homes because they will 
reduce heat gain and improve occupant 
comfort. They will also reduce the chance 
that occupants will install air conditioners. 
The comfort benefits will vary, and will 
typically be greater on leeward and 
sunnier portions of the islands.  

East Hawaii to be considered 

403.9 How would a pool cover be required 
to be fastened to an infinity edge 
pool?

Heated pools without solar heating or 
waste heat recovery must have covers to 
reduce heat loss. The code does not 
specify how the cover is to be fastened. 

404.1 Does the code consider the high 
efficacy lighting base requirements? 

The code does not prohibit standard 
screw-base high efficacy lighting. It is 
recommended, however, that high efficacy 
fixtures be installed that do not allow 
replacement with incandescent lamps, 
such as pin-based compact fluorescent 
lamps.

User can install screw-in compact 
fluorescent and put in own 
incandescent

503.2 Will duct leakage testing be required 
on buildings of all types? 

Only required for residential buildings with 
new duct systems.  

503.2.9 What professional requirements are 
there for commercial/residential 
approval? 

Any design professional (e.g. architect or 
engineer) can certify energy code 
compliance.  

See HI amendments, inspection 
not required, subject to county 
enforcement 

505.2.2.3 Do zones with various adjacent day-
lit fixtures have to have individual 
controls?

Daylight zones can be combined into one 
large zone to meet the daylight switching 
requirement. For example, in a large 
space with multiple skylights, all fixtures 
within adjacent daylight zones can be 
switched on the same circuit. 

15' perimeter would then extend 
beyond the bigger combined zone 

506 Will the Hawaii amendments be 
included in the Rescheck software? 

Not currently (February 2012), but may be 
available in the future.  

�
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Honolulu�County�
Section Question Answer Reference or 

Comment 
101.5.2 Is the definition of HI amendment for 

uninhabitable consistent with IRC? 
Not necessarily. The intent of the amendment is to 
apply to all portions of residential and commercial 
buildings that are normally used by people. Non-
habitable spaces in the context of the energy code 
are buildings or portions of buildings such as 
mechanical rooms or garages that have very 
intermittent human occupancy.  

101.5.2 Can a small AC unit installation avoid 
code compliance? 

Yes, per strict reading of the Hawaii amendment, a 
building or portion of a building which has space 
conditioning with peak energy demand of less than 1 
watt per square foot, which is very small, would be 
exempt from the envelope requirements. However, 
that is not the intent of the amendment. The intent is 
that the envelope requirements apply to all habitable 
spaces. Other requirements, such as lighting, would 
still apply.  

303.1 Is the label for SHGC required to be 
kept on the product? 

Not beyond purchase and installation - guide for 
purchasing

402.1.1 Is the table R-value of the assembly 
or the insulation? 

The table R-value is for the insulation alone, not 
counting other portions of the assembly such as 
gypsum board. 

402.1.6.6 Are there any concerns with baking 
the roof with radiant barrier? 

A radiant barrier might cause the roof surface 
temperature increase somewhat, but the increase 
should not be enough to cause a problem for roofing 
materials. And the residential roof radiant barrier 
compliance option also requires ventilation, which 
helps mitigate roof heating.  

402.1.6.6 Is an air gap with radiant barrier 
better than laminated? 

A radiant barrier installation that includes an air gap 
above and below might provide somewhat better 
performance than a radiant barrier laminated under 
the roof deck, but either choice is acceptable for 
compliance.  

402.3 Is insulation required for skylights? Skylights fall under fenestration requirements   
402.3 If a skylight is installed - will entire 

roof need to be brought to code? 
The code requirement for a skylight applies to that 
newly installed portion. 

405 How are a location's conditions 
accounted for, such as adjacent 
buildings, trees or geographical 
features? 

The code does not provide credit for shading from 
adjacent objects. Of course, such shading can be 
beneficial and should be considered in the design of 
the building, as long as the objects are expected to 
exist for the life of the building.  

Discussed at Nat’l, 
but too variable 

502.1 Is the intent code for roof insulation 
on steel structures for hot or cold? 

Insulation of metal buildings provides benefits in both 
cold and warm climates.

502.2.1 What is the current amendment for 
cool roofs? 

There is no cool roof credit in the Honolulu code 
currently in place. The Hawaii amendments to the 
2009 IECC include an insulation exemption for cool 
roofs.

HW to answer 

502.3.2 Are louvered shades included as an 
overhang for projection factor? 

Yes, if the shades are blocking the sun. The 
projection factor for the louvers can be calculated 
using the same geometric ratio as for normal 
overhangs. 

505.2.3 Are DDC considered in this scheme 
for sleeping unit controls? 

DDC systems (direct digital controls) can meet the 
requirements for automatic control of hotel sleeping 
units if they have means of detecting when the room 
is occupied (option 3 of the Hawaii amendment to 
502.2.3). 

�
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Maui�County�
Section Question Answer Reference or 

Comment 
101.4 Do the general requirements apply to both 

commercial and residential? 
Yes   

103.1 What is the intent of  HI amendment 
specifying signature on plans for 
compliance?

Intent is to ensure that the energy code has 
been applied to the design. Building 
departments have limited resources for plan 
review.  

Already in place with 
IECC 2006 

402.1.6.6 On an exposed ceiling, where should the 
radiant barrier be installed? 

Install within layer that meets minimum 3/4" air 
gap

402.1.6.7 Is SRI (solar reflectance index) considered 
when looking at cool roof requirements? 

Not explicitly by the IECC, which sets criteria 
based on reflectance and emittance, but SRI is a 
good indicator of cool roof performance. 

402.4.2 Are exemptions for specific conditions, 
such as elevations, required? 

The residential air leakage requirements do not 
include exemptions based on elevation or other 
specific conditions. However, the Hawaii 
amendments do set different requirements for 
air conditioned dwellings and naturally ventilated 
dwellings.

It might be 
considered in future 
drafts of the 
amendment 

402.4.2.2 What are the requirements for 
inspections? 

The inspection requirements for residential air 
leakage measures are listed in the IECC Table 
402.4.2. 

505.7 How to handle submetering for grouped 
sub-tenants that add up to 1k? 

The submetering requirement is intended to 
apply where a tenant occupies at least 1,000 sf 
of adjacent space within a building. If a tenant 
occupies multiple non-adjacent spaces that are 
each smaller than 1,000 sf, such as several 
small shops in different portions of a mall, then 
those individual spaces do not require 
submetering. 

�

Kauai�County�
Section Question Answer Reference or 

Comment 
HI Amd Will the amendments for IECC 2009 be 

adopted into the Kauai County? 
Kauai County is open to including IECC 2009 
Amendments in 2012 

103.1 How do Kauai County handle signing and 
certification? 

Kauai County specifies that each discipline 
(Mechanical Engineer, etc.) sign for 
compliance with applicable portions of the 
energy code. 

303.1 How does the label and identification apply 
with shading coefficient? 

It does not apply to individual windows if they 
are exempt from SHGC requirements.  

402.1 Can you lay decking with a radiant barrier 
and roofing directly on top? 

It requires at least a 3/4" air gap, can be 
placed on ceiling of attic or under roof, but 
preferred application is with shiny side down 
and facing an air gap.  

Can be on floor but 
upkeep messy 

402.1 What is the difference between radiant 
barrier and cool roof? 

A cool roof is the exterior roofing surface, 
with high reflectance to reduce the 
absorption of solar radiation and high 
emittance to promote radiation of heat to the 
sky. A radiant barrier is a layer within the roof 
construction with a low emittance that 
reduces the radiant heat transfer within the 
roof/attic construction. 

heat radiated directly 
off roof vs. under it 

402.1 How is fiberglass insulation covered in 
code?

There are no specific requirements for choice 
of insulation material or method of 
installation. In some other states there are 
specific requirements on installation quality to 
ensure that the building owner gets the full 
benefit of the insulation.

Goes in sloppy 
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Section Question Answer Reference or 
Comment 

402.1.1 What does the R-30 insulation apply to? In Kauai, the residential envelope 
requirements are applied only to air 
conditioned homes. Typically higher end 
residences with central AC require R-30 
insulation along with other envelope 
requirements. 

Only high end can 
afford it 

402.1.6.7 What is the current reflectance requirement 
for IECC in Kauai County? 

Kauai county does not specify a value for 
minimum cool roof reflectance in current 
code. However, the Hawaii state 
amendments call for a minimum reflectance 
of 0.70.  

402.3 Is there any way to account for mountainous 
or other shading? 

Falls under innovative category, and 
changeable

502.1 Are there any restrictions for commercial 
buildings that are residential-type 
structures?

Condition covered at the beginning of the 
Kauai code 

502.3.2 How would you apply an overhang 
requirement for a group of windows? 

The spreadsheet offers ability to list 
compliance per window 

503.2.9 Why is commissioning required? Provides third party check and is a big value 
add

Systems work much 
better installed 

�

�
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Attachment�–�Detailed�Attendee�Survey�Results�

1.��MY�ROLE� ��
��

Location� Date� Sector� Building�
Official�

Other�
county/state�

employee�

Architect� Engineer� Contractor� Supplier� Other� Total�

Hilo� 2/21/2012� Public� 6� 11� 2� 2� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 8� 5� 1� 14�
Kona� 2/22/2012� Private� 7� 1� 2� 1� 11�
Honolulu� 2/23/2012� Public� 10� 4� 14�
Honolulu� 2/23/2012� Private� 1� 9� 2� 2� 1� 3� 18�
Honolulu� 2/24/2012� Public� 18� 1� 1� 2� 7� 29�
Honolulu� 2/24/2012� Private� 13� 4� 1� 2� 20�
Maui� 2/27/2012� Public� 3� 1� 4�
Maui� 2/27/2012� Private� 13� 1� 1� 5� 20�
Kauai� 2/28/2012� Public� 9� 9�
Total� �� �� 54� 23� 45� 16� 8� 5� 17� 168�
�

2.��OVERALL�IMPRESSION�OF�THE�TRAINING�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 1� 8� 7� 5� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 1� 3� 5� 4� 1� 14�
Kona� 2/22/2012� Private� 3� 6� 1� 1� 11�
Honolulu� 2/23/2012� Public� 2� 4� 3� 4� 1� 14�
Honolulu� 2/23/2012� Private� 1� 11� 6� 18�
Honolulu� 2/24/2012� Public� 2� 5� 12� 8� 2� 29�
Honolulu� 2/24/2012� Private� 1� 11� 7� 1� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 3� 11� 6� 20�
Kauai� 2/28/2012� Public� 2� 5� 2� 9�
Total� �� �� 0� 7� 31� 79� 45� 6� 0� 168�
�

3.��USEFULNESS�OF�EACH�TOPIC���General�Requirements�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 12� 9� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 1� 8� 4� 1� 14�
Kona� 2/22/2012� Private� 1� 7� 3� 11�
Honolulu� 2/23/2012� Public� 1� 2� 6� 5� 14�
Honolulu� 2/23/2012� Private� 1� 9� 8� 18�
Honolulu� 2/24/2012� Public� 15� 14� 29�
Honolulu� 2/24/2012� Private� 9� 11� 20�
Maui� 2/27/2012� Public� 3� 1� 4�
Maui� 2/27/2012� Private� 12� 6� 2� 20�
Kauai� 2/28/2012� Public� 6� 3� 9�
Total� �� �� 2� 5� 93� 65� 0� 3� 0� 168�
�
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3.��USEFULNESS�OF�EACH�TOPIC���Residential�Envelope�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 1� 12� 8� 21�
Hilo� 2/21/2012� Private� 7� 1� 8�
Kona� 2/22/2012� Public� 1� 9� 4� 14�
Kona� 2/22/2012� Private� 1� 6� 4� 11�
Honolulu� 2/23/2012� Public� 3� 6� 5� 14�
Honolulu� 2/23/2012� Private� 1� 2� 4� 11� 18�
Honolulu� 2/24/2012� Public� 12� 17� 29�
Honolulu� 2/24/2012� Private� 6� 14� 20�
Maui� 2/27/2012� Public� 2� 2� 4�
Maui� 2/27/2012� Private� 9� 10� 1� 20�
Kauai� 2/28/2012� Public� 5� 4� 9�
Total� �� �� 1� 8� 78� 80� 1� 0� 0� 168�
�

3.��USEFULNESS�OF�EACH�TOPIC���Residential�Systems�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 1� 12� 8� 21�
Hilo� 2/21/2012� Private� 7� 1� 8�
Kona� 2/22/2012� Public� 1� 9� 4� 14�
Kona� 2/22/2012� Private� 7� 4� 11�
Honolulu� 2/23/2012� Public� 3� 7� 4� 14�
Honolulu� 2/23/2012� Private� 1� 2� 3� 12� 18�
Honolulu� 2/24/2012� Public� 14� 15� 29�
Honolulu� 2/24/2012� Private� 6� 13� 1� 20�
Maui� 2/27/2012� Public� 3� 1� 4�
Maui� 2/27/2012� Private� 12� 7� 1� 20�
Kauai� 2/28/2012� Public� 5� 4� 9�
Total� �� �� 1� 7� 85� 73� 0� 2� 0� 168�
�

3.��USEFULNESS�OF�EACH�TOPIC���Commercial�Envelope�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 1� 11� 9� 21�
Hilo� 2/21/2012� Private� 7� 1� 8�
Kona� 2/22/2012� Public� 1� 7� 6� 14�
Kona� 2/22/2012� Private� 3� 7� 1� 11�
Honolulu� 2/23/2012� Public� 3� 6� 5� 14�
Honolulu� 2/23/2012� Private� 1� 2� 6� 9� 18�
Honolulu� 2/24/2012� Public� 1� 17� 11� 29�
Honolulu� 2/24/2012� Private� 8� 12� 20�
Maui� 2/27/2012� Public� 2� 2� 4�
Maui� 2/27/2012� Private� 10� 8� 2� 20�
Kauai� 2/28/2012� Public� 5� 4� 9�
Total� �� �� 1� 11� 86� 67� 0� 3� 0� 168�
�
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�

3.��USEFULNESS�OF�EACH�TOPIC���Commercial�Mechanical�Systems�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 5� 8� 8� 21�
Hilo� 2/21/2012� Private� 1� 5� 2� 8�
Kona� 2/22/2012� Public� 3� 8� 3� 14�
Kona� 2/22/2012� Private� 3� 7� 1� 11�
Honolulu� 2/23/2012� Public� 5� 5� 4� 14�
Honolulu� 2/23/2012� Private� 3� 8� 7� 18�
Honolulu� 2/24/2012� Public� 3� 15� 10� 1� 29�
Honolulu� 2/24/2012� Private� 2� 10� 8� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 2� 11� 5� 2� 20�
Kauai� 2/28/2012� Public� 5� 4� 9�
Total� �� �� 0� 28� 84� 52� 1� 3� 0� 168�
�

3.��USEFULNESS�OF�EACH�TOPIC���Commercial�Lighting�
Location� Date� Sector� Not�at�all�

Useful�
Slightly�
Useful�

Useful� Very�
Useful�

�� No�
Comment�

�� Total�

Hilo� 2/21/2012� Public� 3� 10� 8� 21�
Hilo� 2/21/2012� Private� 6� 2� 8�
Kona� 2/22/2012� Public� 3� 7� 3� 1� 14�
Kona� 2/22/2012� Private� 2� 6� 2� 1� 11�
Honolulu� 2/23/2012� Public� 4� 6� 3� 1� 14�
Honolulu� 2/23/2012� Private� 1� 8� 9� 18�
Honolulu� 2/24/2012� Public� 1� 3� 12� 12� 1� 29�
Honolulu� 2/24/2012� Private� 1� 8� 10� 1� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 9� 8� 3� 20�
Kauai� 2/28/2012� Public� 6� 3� 9�
Total� �� �� 1� 18� 80� 61� 0� 8� 0� 168�
�

4.��EFFECTIVENESS�OF�EACH�PRESENTER���Howard�Wiig�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 9� 7� 5� 21�
Hilo� 2/21/2012� Private� 1� 5� 2� 8�
Kona� 2/22/2012� Public� 4� 5� 5� 14�
Kona� 2/22/2012� Private� 1� 2� 6� 2� 11�
Honolulu� 2/23/2012� Public� 2� 1� 7� 3� 1� 14�
Honolulu� 2/23/2012� Private� 1� 3� 8� 6� 18�
Honolulu� 2/24/2012� Public� 6� 10� 12� 1� 29�
Honolulu� 2/24/2012� Private� 1� 10� 8� 1� 20�
Maui� 2/27/2012� Public� 2� 1� 1� 4�
Maui� 2/27/2012� Private� 10� 3� 7� 20�
Kauai� 2/28/2012� Public� 2� 6� 1� 9�
Total� �� �� 1� 4� 40� 68� 52� 3� 0� 168�
�
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�

4.��EFFECTIVENESS�OF�EACH�PRESENTER���Erik�Kolderup�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 9� 7� 5� 21�
Hilo� 2/21/2012� Private� 1� 5� 2� 8�
Kona� 2/22/2012� Public� 2� 7� 5� 14�
Kona� 2/22/2012� Private� 3� 6� 2� 11�
Honolulu� 2/23/2012� Public� 1� 2� 7� 4� 14�
Honolulu� 2/23/2012� Private� 3� 6� 9� 18�
Honolulu� 2/24/2012� Public� 4� 12� 12� 1� 29�
Honolulu� 2/24/2012� Private� 1� 10� 9� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 2� 9� 9� 20�
Kauai� 2/28/2012� Public� 2� 5� 1� 1� 9�
Total� �� �� 0� 2� 29� 76� 59� 2� 0� 168�
�

5.��QUALITY�OF�TRAINING�MATERIALS���Slides�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 7� 7� 6� 1� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 2� 8� 4� 14�
Kona� 2/22/2012� Private� 5� 5� 1� 11�
Honolulu� 2/23/2012� Public� 2� 8� 4� 14�
Honolulu� 2/23/2012� Private� 4� 7� 7� 18�
Honolulu� 2/24/2012� Public� 5� 12� 12� 29�
Honolulu� 2/24/2012� Private� 1� 1� 8� 10� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 2� 13� 5� 20�
Kauai� 2/28/2012� Public� 3� 5� 1� 9�
Total� �� �� 0� 1� 33� 81� 52� 1� 0� 168�
�

5.��QUALITY�OF�TRAINING�MATERIALS���Printed�Handouts�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 6� 8� 6� 1� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 2� 8� 4� 14�
Kona� 2/22/2012� Private� 5� 5� 1� 11�
Honolulu� 2/23/2012� Public� 2� 7� 4� 1� 14�
Honolulu� 2/23/2012� Private� 1� 2� 8� 7� 18�
Honolulu� 2/24/2012� Public� 1� 4� 11� 13� 29�
Honolulu� 2/24/2012� Private� 1� 2� 7� 10� 20�
Maui� 2/27/2012� Public� 1� 2� 1� 4�
Maui� 2/27/2012� Private� 2� 13� 5� 20�
Kauai� 2/28/2012� Public� 3� 3� 2� 1� 9�
Total� �� �� 0� 3� 30� 78� 54� 3� 0� 168�
�
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�

6.��QUALITY�OF�TRAINING�VENUE�
Location� Date� Sector� Poor� Fair� Good� Very�

Good�
Excellent� No�

Comment�
�� Total�

Hilo� 2/21/2012� Public� 6� 7� 6� 2� 21�
Hilo� 2/21/2012� Private� 1� 6� 1� 8�
Kona� 2/22/2012� Public� 2� 7� 5� 14�
Kona� 2/22/2012� Private� 2� 5� 4� 11�
Honolulu� 2/23/2012� Public� 2� 2� 5� 5� 14�
Honolulu� 2/23/2012� Private� 1� 6� 6� 5� 18�
Honolulu� 2/24/2012� Public� 3� 5� 11� 10� 29�
Honolulu� 2/24/2012� Private� 1� 1� 5� 6� 7� 20�
Maui� 2/27/2012� Public� 1� 3� 4�
Maui� 2/27/2012� Private� 2� 5� 8� 3� 2� 20�
Kauai� 2/28/2012� Public� 2� 4� 3� 9�
Total� �� �� 4� 12� 42� 60� 48� 2� 0� 168�
�

7.��SUGGESTONS�FOR�FUTURE�TRAINING�
Location� Date� Sector� Residential�

Energy�
Efficiency�

Commercial�
Energy�

Efficiency�

Energy�
Code�

Compliance�
Software�

�� �� �� �� Total�

Hilo� 2/21/2012� Public� 7� 6� 7� 20�
Hilo� 2/21/2012� Private� 2� 2� 4�
Kona� 2/22/2012� Public� 2� 3� 5� 10�
Kona� 2/22/2012� Private� 5� 4� 2� 11�
Honolulu� 2/23/2012� Public� 5� 3� 1� 9�
Honolulu� 2/23/2012� Private� 7� 5� 6� 18�
Honolulu� 2/24/2012� Public� 6� 3� 8� 17�
Honolulu� 2/24/2012� Private� 8� 5� 8� 21�
Maui� 2/27/2012� Public� 1� 1� 1� 3�
Maui� 2/27/2012� Private� 7� 6� 6� 19�
Kauai� 2/28/2012� Public� 2� 2� 4�
Total� �� �� 50� 38� 48� 0� 0� 0� 0� 136�
�

Other�Suggestions:�

1.��Review�after�adopted�by�COH.�

2.��County�Amendments�Administration�

3.��Run�through�a�simple�project�exercise.�

4.��Enforcement�

5.��Simple�code�training.�

6.��Water�conservation,�Solar�PV,�Thermal�EV,�Home�Chargers,�Wind�

7.��Any�additional�training�to�help�explain�code�changes�

8.��LEED�
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IECC�2009�with�Hawaii�Amendments�
FREQUENTLY�ASKED�QUESTIONS��
March�26,�2012�

�

GENERAL�QUESTIONS�

� � Code�
Reference�

Q.� When�will�IECC�2009�be�formally�adopted?� �

A.� Amendments�were�approved�by�the�State�Building�Code�Council�in�February�
2012.�The�Governor's�signature�is�expected�this�year.�Counties�are�encouraged�
to�start�adoption�proceedings,�with�the�expectation�that�IECC�2009�will�be�in�
effect�in�each�county�at�some�point�during�2012.�

�

Q.� Are�the�Hawaii�amendments�included�in�the�ResCheck�and�ComCheck�
compliance�software?�

�

A.� Not�currently�(as�of�March�2012),�but�may�be�available�in�the�future.�� 405�&�506�

ENVELOPE�QUESTIONS�

� � Code�
Reference�

Q.� Why�do�the�envelope�requirements�apply�to�unconditioned�space?� �

A.� The�Hawaii�amendments�extend�the�scope�of�the�envelope�requirements�to�
include�habitable�unconditioned�space.�The�amendments�also�add�several�
envelope�compliance�options�that�are�targeted�at�reducing�solar�heat�gain.�The�
motivation�for�these�changes�is�to�improve�occupant�comfort�and�to�reduce�the�
chance�that�occupants�will�install�air�conditioners.�The�comfort�benefits�will�
vary�and�will�typically�be�greater�on�leeward�and�sunnier�portions�of�the�islands.�

HI�amendment�
to�101.5.2�

Q.� Is�the�definition�of�non�habitable�space�in�the�Hawaii�amendments�consistent�
with�the�International�Residential�Code�(IRC)?�

�

A.� Not�necessarily.�The�intent�of�the�Hawaii�amendment�is�to�apply�the�envelope�
requirements�to�all�portions�of�residential�and�commercial�buildings�that�are�
normally�used�by�people.�Non�habitable�exempt�spaces�in�the�context�of�the�
energy�code�are�buildings�or�portions�of�buildings�such�as�mechanical�rooms�or�
garages�that�have�very�intermittent�human�occupancy.��

HI�amendment�
to�101.5.2�
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Q.� Is�credit�given�for�the�shading�impact�of�a�photovoltaic�system�on�the�roof?� �

A.� No.�The�focus�is�on�efficiency�first.�However,�there�are�some�exemptions�in�the�
code�for�systems�with�solar�water�heating.��

402.1�

Q.� For�re�roofing�of�buildings�that�do�not�have�roof�sheathing,�does�the�code's�
insulation�requirement�still�apply?�

�

A.� The�IECC�requires�that�a�roof�be�brought�into�compliance�with�insulation�
requirements�if�the�sheathing�or�insulation�is�exposed�during�a�re�roofing�
project.�The�assumption�is�that�there�is�an�opportunity�for�a�cost�effective�
upgrade�at�that�point,�either�by�filling�an�exposed�cavity�with�insulation,�adding�
foam�board�insulation�on�top�of�the�sheathing,�or�by�some�other�means�such�as�
a�combination�of�a�radiant�barrier�and�cool�roof.�The�question�is�whether�this�
requirement�applies�to�roofs�without�sheathing,�such�as�tile�or�shingle�roofs�
with�battens.�In�some�of�those�cases�a�cost�effective�upgrade�may�be�feasible,�
while�in�other�cases�the�expense�to�upgrade�the�roof�may�be�unreasonable.�
Therefore,�projects�without�roof�sheathing�should�be�judged�by�the�building�
department�on�a�case�by�case�basis.��

101.4.3�

Q.� If�I�am�repairing�a�small�portion�of�my�roof�and�exposing�the�roof�sheathing�of�
that�portion,�do�I�need�to�upgrade�the�insulation?�

�

A.� The�code�does�not�specify�a�minimum�area�threshold�for�triggering�the�
requirement�to�upgrade�roof�insulation.�However,�it�may�not�be�practical�to,�for�
example,�add�foam�board�insulation�on�top�of�the�sheathing�on�only�a�small�
portion�of�an�existing�roof.�Therefore,�a�reasonable�interpretation�of�the�
requirement�is�that�it�applies�when�the�whole�roof�is�being�re�roofed.�

101.4.3�

Q.� If�I�install�my�roof�insulation�under�the�roof�deck�rather�than�on�the�floor�of�the�
attic,�do�I�need�to�also�include�attic�ventilation�openings,�which�might�penetrate�
the�insulation?�

�

A.� The�energy�code�does�not�require�attic�ventilation�in�combination�with�
insulation.�However�other�building�code�requirements�may�apply.�Check�with�
your�building�department.��

HI�amendment�
402.1.6�

Q.� In�the�table�of�R�value�requirements�for�roof�and�walls,�is�the�R�value�for�the�
insulation�or�the�whole�assembly?�

�

A.� The�R�value�listed�in�the�table�is�for�the�insulation�alone,�not�counting�other�
portions�of�the�assembly�such�as�gypsum�board.�

402.1.2�&�
502.1�

Q.� Can�you�lay�decking�with�a�radiant�barrier�and�roofing�directly�on�top?� �

A.� A�radiant�barrier�requires�at�least�a�3/4"�air�gap�on�the�shiny�side.�The�radiant�
barrier�can�be�placed�on�the�floor�of�the�attic�or�under�the�roof,�but�preferred�

HI�amendment�
402.1.6.6�
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application�is�with�shiny�side�down�and�facing�an�air�gap.��

Q.� What�is�the�difference�between�a�radiant�barrier�and�a�cool�roof?� �

A.� A�cool�roof�is�the�exterior�roofing�surface,�with�high�reflectance�to�reduce�the�
absorption�of�solar�radiation�and�high�emittance�to�promote�radiation�of�heat�
to�the�sky.�A�cool�roof�helps�prevent�the�roof�surface�from�heating�up�in�the�
sun.�A�radiant�barrier�is�a�layer�within�the�roof�construction�with�a�low�
emittance,�typically�a�shiny�metallic�foil.�The�radiant�barrier�reduces�the�radiant�
heat�transfer�within�the�roof/attic�construction.�

HI�amendment�
402.1.6�&�
502.2.1�

Q.� Are�there�any�concerns�with�baking�the�roof�with�a�radiant�barrier?� �

A.� A�radiant�barrier�might�cause�the�roof�surface�temperature�increase�somewhat,�
but�the�increase�should�not�be�enough�to�cause�a�problem�for�roofing�materials.�
And�the�radiant�barrier�compliance�option�for�residential�roofs�also�requires�
ventilation,�which�helps�mitigate�roof�heating.��

HI�amendment�
402.1.6.6�

Q.� Is�roof�insulation�still�required�for�unconditioned�open�metal�buildings?� �

A.� Yes,�however�there�is�an�exemption�available�in�the�amendments�for�qualifying�
cool�(white)�roofs�on�commercial�buildings.�

HI�amendment�
502.2.1�

Q.� Is�the�manufacturer’s�label�for�window�solar�heat�gain�coefficient�(SHGC)�
required�to�be�kept�on�the�product?�

�

A.� Not�beyond�inspection.�� 303.1.3�

Q.� If�a�skylight�is�installed���will�the�entire�roof�need�to�be�brought�to�code?� �

A.� Only�the�skylight�itself�must�meet�the�performance�requirements�in�the�code.�
The�remainder�of�the�roof�does�not�need�to�be�upgraded.�

101.4.3�

Q.� How�are�a�location's�conditions�accounted�for,�such�as�adjacent�buildings,�trees�
or�geographical�features?�

�

A.� The�code�does�not�provide�credit�for�shading�from�adjacent�objects.�Of�course,�
such�shading�can�be�beneficial�and�should�be�considered�in�the�design�of�the�
building�as�long�as�the�objects�are�expected�to�exist�for�the�life�of�the�building.��

502.3.2�

LIGHTING�AND�ELECTRICAL�QUESTIONS�

� � Code�
Reference�

Q.� Does�the�code�specify�the�type�of�base�required�for�residential�high�efficacy�
lighting?�

�

A.� The�code�does�not�prohibit�standard�screw�base�high�efficacy�lighting.�It�is�
recommended,�however,�that�high�efficacy�fixtures�be�installed�that�do�not�

404.1�&�505.1�
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allow�occupants�to�replace�the�high�efficacy�lamps�with�incandescent�lamps.�
An�appropriate�example�is�a�fixture�that�requires�pin�based�compact�
fluorescent�lamps�rather�than�standard�screw�based�compact�fluorescent�
lamps.��

Q.� Do�zones�with�various�adjacent�day�lit�fixtures�have�to�have�individual�
controls?�

�

A.� Daylight�zones�can�be�combined�into�one�large�zone�to�meet�the�daylight�
switching�requirement.�For�example,�in�a�large�space�with�multiple�skylights,�all�
fixtures�within�adjacent�daylight�zones�can�be�switched�on�the�same�circuit.�

505.2.2.3�

Q.� How�do�the�submetering�requirements�of�Section�505.7�apply�to�grouped�sub�
tenants�that�add�up�to�1,000�sf?�

�

A.� The�submetering�requirement�is�intended�to�apply�where�a�tenant�occupies�at�
least�1,000�sf�of�adjacent�space�within�a�building.�If�a�tenant�occupies�multiple�
non�adjacent�spaces�that�are�each�smaller�than�1,000�sf,�such�as�several�small�
shops�in�different�portions�of�a�mall,�then�those�individual�spaces�do�not�
require�submetering.�

HI�amendment�
505.7�

SYSTEMS�QUESTIONS�

� � Code�
Reference�

Q.� If�an�air�conditioner�is�added�to�a�previously�unconditioned�space,�how�does�
the�code�apply?�

�

A.� Any�addition�of�cooling�to�a�previously�unconditioned�space�triggers�full�code�
compliance�for�the�newly�conditioned�portion�of�the�building.�There�is�no�
minimum�capacity�threshold�to�trigger�code�applicability.�

101.4.5�

Q.� Will�duct�leakage�testing�be�required�on�buildings�of�all�types?� �

A.� Duct�leakage�testing�is�required�for�only�residential�buildings�with�new�duct�
systems.��

403.2.2�

Q.� Why�is�commissioning�required?� �

A.� Commissioning�as�defined�in�the�Hawaii�amendment�Section�503.2.9�is�a�
process�to�ensure�that�the�HVAC�system�is�installed�and�operated�per�the�
design�intent.�Commissioning�has�been�shown�to�improve�efficiency�and�
comfort�performance.��

HI�amendment�
to�503.2.9�

�
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Technical Assistance Log 
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APPENDIX 2.6 

Energy Code 2006 vs. 2009 



Task�2B.�Energy�Code_2006�vs�2009_v1�� pg.�1�of�2� March�15,�2012�

IECC�2009�with�Hawaii�Amendments�
HIGHLIGHTS�OF�CHANGES�BETWEEN�2006�&�2009��
Hawaii�amendments�indicated�in�italics1�

General�Requirements�

• Roof�insulation�compliance�is�now�required�when�the�sheathing�or�insulation�is�exposed��during�
a�re�roofing�project�(101.4.3)�

• Commercial�lighting�compliance�is�triggered�with�a�change�in�occupancy�if�the�space�usage�
changes�(101.4.4)�

• Full�compliance�is�triggered�by�a�change�from�unconditioned�to�conditioned�space�(101.4.5)�

• Envelope�requirements�apply�also�to�unconditioned,�habitable�spaces�(HI�amendment�to�101.5.2)�

Residential�Requirements�

• Residential�window�solar�heat�gain�coefficient�(SHGC)�limit�is�reduced�from�0.40�to�0.30�(402.3)�

• Hawaii�amendments�provide�alternatives�for�residential�envelope�compliance:�

o Wall�insulation�tradeoffs�(HI�amendment�to�Table�402.1.1)�

o Ceiling�insulation�alternatives�(new�section�402.1.4)�

o Steel�frame�wall�insulation�alternatives�(HI�amendment�to�402.2.5)�

o Exemption�for�north�facing�and�well�shaded�windows�(HI�amendment�to�402.3.3)�

o Air�leakage�exemption�for�unconditioned�dwellings�(HI�amendment�to�402.4.1.1)�

o Air�leakage�allowance�for�jalousie�windows�(HI�amendment�to�402.4.4)�

• Building�envelope�tightness�verification�is�required�for�air�conditioned�dwellings�(402.4.2)�

• Duct�leakage�pressure�testing�is�required�for�new�duct�systems�(403.2)�

• High�efficacy�lighting�is�required�for�a�minimum�of�50%�of�the�lamps�in�permanently�installed�
lighting�fixtures�(404.1)�

• Pool�covers�are�required�for�heated�pools�without�solar�heating�or�waste�heat�recovery�(403.9)�

Commercial�Requirements�

• The�commercial�compliance�alternative�has�been�updated�from�ASHRAE�Standard�90.1�2004�to�
90.1�2007�(501.1)�

������������������������������������������������������������
1�Hawaii�amendments�referenced�in�this�document�were�approved�by�the�Hawaii�State�Building�Code�Council�in�
February�2012.�Individual�County�amendments�may�be�different.�



Task�2B.�Energy�Code_2006�vs�2009_v1�� pg.�2�of�2� March�15,�2012�

• Separate�opaque�envelope�insulation�requirements�are�added�for�high�rise�residential�buildings�
vs.�other�commercial�buildings�(502.1.1)�

• No�roof�insulation�is�required�in�a�commercial�building�roof�that�has�a�qualifying�cool�roof�
membrane,�at�elevations�below�2,400�ft.�(HI�amendment�to�502.2.1)�

• An�area�weighted�average�is�allowed�for�commercial�window�SHGC�compliance�(HI�amendment�
to�502.3.3)�

• Skylight�requirements�are�more�stringent.�New�requirements�for�all�skylights�are�U�factor�of�
0.75�and�SHGC�of�0.35.�Requirements�in�2006�were�1.9/0.40�for�glass�skylights�and�1.9/0.35�for�
plastic�skylights�(502.3)�

• HVAC�equipment�efficiency�tables�are�updated�with�greater�stringency�in�most�cases�(503.2.3)�

• Demand�control�ventilation�is�now�required�for�systems�serving�some�spaces�such�as�theaters�
(503.2.5.1)�

• Mechanical�systems�commissioning�and�completion�requirements.�The�designer�is�required�to�
provide�a�written�statement�of�system�completion�(HI�amendment�to�503.2.9)�

• HVAC�fan�power�limits�are�established��for�systems�with�total�fan�motor�size�greater�than�5hp�
(503.2.10)�

• Supply�air�temperature�reset�is�required�for�variable�air�volume�(VAV)�systems�(503.4.5.4)�

• High�efficacy�lighting�is�required�for�a�minimum�of�50%�of�the�permanently�installed�lighting�
fixtures�in�dwelling�units�(505.1)�

• Separate�control�is�now�required�for�lighting�fixtures�located�in�daylight�zones,�in�order�to�allow�
occupants�to�turn�off�lights�during�the�day�(505.2.2.3)�

• Hotel�thermostat�and�lighting�controls.�Automatic�controls�are�required�that�detect�whether�the�
room�is�occupied�and�adjust�the�thermostat�and�lighting�accordingly.�Interlock�switches�are�also�
required�on�lanai�doors�to�shut�off�AC�when�the�door�is�open�(HI�amendment�to�505.2.3)�

• An�expanded�list�of�indoor�lighting�applications�are�now�exempted�from�the�lighting�power�
requirements�(505.5.1)�

• The�additional�retail�lighting�power�allowance�is�revised�(505.5.2)�

• Exterior�lighting�power�limits�are�significantly�revised,�including�different�limits�for�rural�and�
urban�areas�(505.6.2)�

• Tenant�electrical�submetering�is�required�for�tenants�occupying�1,000�ft2�or�more�(HI�amendment�
to�505.7)�

• The�calculation�rules�for�commercial�Total�Building�Performance�calculations�have�been�revised�
and�expanded�(506)�
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APPENDIX 2.7 

Energy Code Webpage Content 



�

www.kolderupconsulting.com�|�704�Tennessee�Street�|�San�Francisco,�California�94107�|�(415)�531�5198�|�erik@kolderupconsulting.com�

Memorandum�
To:� Elizabeth�Raman,�DBEDT�
� Howard�Wiig,�DBEDT�
� Mark�Unemori,�DBEDT�
� Joe�Ellen�Nurding,�Insynergy�

From:� Erik�Kolderup�

Date:� June�14,�2012�

Subject:� Energy�Code�Website�Content�

The�following�content�is�intended�to�be�included�on�the�DBEDT�website.�Please�see�also�a�
separate�zip�file�containing�the�documents�referenced�as�links�below.��

Please�note�that�some�of�those�linked�documents�are�also�included�on�other�websites,�which�
could�create�a�problem�with�conflicting�versions.�One�example�is�the�Hawaii�energy�code�
amendments.�I�have�included�the�January�30,�2012�version�9,�which�I�believe�is�the�most�
recent�version.�There�is�an�older�version�on�the�Building�Code�Council�website�at�
http://hawaii.gov/dags/bcc/comments/comments�submitted�on�proposed�building�code�
amendments.�Another�example�is�the�window�compliance�spreadsheet,�which�is�also�on�the�
Building�Code�Council�website�at�http://hawaii.gov/dags/bcc/comments�and�the�Kauai�
County�website�at�http://www.kauai.gov/default.aspx?tabid=64.�My�suggestion�is�that�we�
still�include�the�files�on�the�DBEDT�website,�because�the�links�might�get�broken�if�we�decide�
instead�to�link�to�the�files�on�other�sites.��

Hawaii�Energy�Code�Website�Content�

In�February�2012�the�Hawaii�State�Building�Code�Council�approved�the�2009�International�
Energy�Conservation�Code�(IECC)�with�amendments.�The�code�sets�energy�efficiency�
requirements�for�both�residential�and�nonresidential�buildings.�For�the�status�of�individual�
county�code�adoptions�follow�the�links�below.�

Instructions�to�Purchase�the�2009�IECC�

The�2009�IECC�is�available�for�purchase�online�from�the�International�Code�Council�at�
www.iccsafe.org;�follow�links�to�“Store”and�“2009�International�Codes”.�The�document�may�
also�be�available�at�other�online�retailers.�

Hawaii �State�Amendments�

The�State�Building�Code�Council�approved�amendments�to�the�2009�IECC�to�add�compliance�
flexibility�and�adapt�the�requirements�to�Hawaii’s�unique�climate.��

Download�the�approved�amendments�(January�30,�2012�version)�[Link�to�2009�IECC�
amendments�v9�2012�01�30.pdf]��
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County�Energy�Codes��

Energy�codes�are�adopted�and�enforced�at�the�county�level.�Use�the�following�links�to�check�
current�status.�

Hawaii�County�

Webpage:�www.hawaiicounty.gov/public�works�building�

Contact:�Jai�Ho�Cheng,�jcheng@co.hawaii.hi.us�

Honolulu�County�

Webpage:�www1.honolulu.gov/council/ocs/roh/�(see�Chapter�32)�

Contact:�Tim�Hiu,�t.hiu@honolulu.gov��

Kauai�County�

Webpage:�www.kauai.gov/default.aspx?tabid=64�

Contact:�Doug�Haigh,�dhaigh@kauai.gov�

Maui�County�

Webpage:�www.co.maui.hi.us/index.aspx?nid=1208�

Contact:�Ralph�Nagamine,�Ralph.Nagamine@co.maui.hi.us��

Support�Information�

Frequently�asked�questions�

FAQs�[link�to�Energy�Code_FAQ_05�05�12.pdf]�

What’s�changed?�

Changes�between�2006�IECC�and�the�2009�IECC,�including�Hawaii�amendments�

Summary�of�changes�[link�to�Energy�Code_2006�vs�2009_v2.pdf]�

Window�area�weighted�average�calculation�tool�

This�spreadsheet�implements�compliance�calculations�for�window�solar�heat�gain�
coefficient�(SHGC),�including�shading�credit�for�overhangs�and�screens.����

Spreadsheet�[link�to�Hawaii�AWASHGC�Template�110210�protected.xls]�

Instructions�[link�to�AWASHGC�template�instructions�july�2011.pdf]�

Energy�code�training�presentation�

Training�in�all�four�counties�covered�the�2009�IECC�with�Hawaii�amendments�in�
February�2012�

Presentation�(6�MB)�[link�to�Hawaii_2009_IECC_Training_v2�with_cover.pdf]�

Plan�review�checklists�and�design�checklists�

These�voluntary�checklists�provide�building�designers�and�plan�reviewers�with�a�list�
of�requirements�and�references�to�code�sections.�These�checklists�are�based�on�the�
2009�IECC�with�Hawaii�amendments.�

Residential�design�checklist�[link�to�Checklist_Residential�Designer_v2.pdf]�
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Residential�plan�review�checklist�[link�to�Checklist_Residential�Bldg�Official_v2.pdf]�

Commercial�design�checklist�[link�to�Checklist_Commercial�Designer_v2.pdf]�

Commercial�plan�review�checklist�[link�to�Checklist_Commercial�Bldg�Official_v2.pdf]�

Related�Resources�

Hawaii�State�Building�Code�Council�

http://hawaii.gov/dags/bcc��

International�Code�Council�

Producer�of�the�International�Energy�Conservation�Code�(IECC)�

www.iccsafe.org�

ASHRAE�

Producer�of�ASHRAE�Standard�90.1�2007�Energy�Standard�for�Buildings�Except�Low�
Rise�Residential�Buildings�

www.ashrae.org��

REScheckTM�software�

Compliance�software�for�the�residential�portion�of�the�2009�IECC.�At�present�it�does�
not�implement�the�envelope�compliance�options�that�are�included�in�the�Hawaii�
amendments.�Both�online�and�desktop�versions�are�available.��

www.energycodes.gov/rescheck�

COMcheckTM�software�

Commercial�building�compliance�software�for�the�2009�IECC.�Both�online�and�
desktop�versions�are�available.�

www.energycodes.gov/comcheck�

Building�Energy�Code�University�

Online�training,�including�presentations,�webcasts�and�self�paced�training�related�to�
energy�codes,�including�the�IECC�and�ASHRAE�90.1��

www.energycodes.gov/becu�

Building�Codes�Assistance�Project�

A�nonprofit�organization�that�promotes�the�adoption�and�advancement�of�energy�
codes.��

www.bcap�energy.org�

Hawaii�energy�efficiency�guidelines�

Hawaii�Homeowner’s�Guide�to�Energy�Comfort�and�Value�

http://energy.hawaii.gov/wp�content/uploads/2011/10/Hawaii�
Homeowners�Guide.pdf��

Field�Guide�for�Energy�Performance,�Comfort,�and�Value�in�Hawaii�Homes�

http://energy.hawaii.gov/wp�content/uploads/2011/10/Field�Guide�2.pdf��
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Hawaii�Commercial�Building�Guidelines�for�Energy�Efficiency�

http://kolderupconsulting.com/files/Hawaii�Comm�Bldg�Guide�for�Energy�
Efficiency.pdf�[Note:�I�didn’t�see�this�on�the�DBEDT�website,�so�I�included�a�
link�to�my�own�website.�Would�be�better�if�it�were�on�the�DBEDT�website]�

Hawaii�Energy�

Energy�conservation�and�efficiency�program.�Provides�resources�and�incentives.���

www.hawaiienergy.com�

Contacts�

State�contact�for�energy�code�issues:�Howard�Wiig,�hwiig@dbedt.hawaii.gov��

State�contact�for�website�issues:�Jonathan�Chin,�johnathan.r.chin@dbedt.hawaii.gov��

�
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APPENDIX 2.8 

Summary Report for Solar Photovoltaic Training for  
Building Code Officials, Including FAQ 
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Introduction�

This�report�summarizes�the�results�of�technical�training�covering�the�2009�International�Energy�
Conservation�Code�(IECC)�with�Hawaii�Amendments�and�Design�Strategies�for�Code�Compliance.�The�
training�sessions�were�held�November�13�through�November�20,�2012.�

Each�session�included�two�portions:�1)�a�morning�section�covering�the�2009�IECC�with�Hawaii�
amendments�and�2)�an�afternoon�section�covering�design�strategies�for�compliance.�Lunch�was�provided�
for�attendees�who�attended�the�morning�session�or�both�sessions.��

Attendance�

Six�sessions�were�held�on�four�islands,�with�a�total�of�268�attendees.�The�following�table�lists�the�number�
of�attendees�at�each�location.��

Table�1�–�Training�Attendance�

Location� Venue Date Attendance

Oahu� Pagoda�Hotel 11/13/12 62

Oahu� Pagoda�Hotel 11/14/12 59

Kauai� 4444�Rice�Street 11/15/12 40

Maui� Maui�College 11/16/12 59

Hilo� Hilo�Hawaiian�Hotel 11/19/12 27

Kona� NELHA�Visitor�Center 11/20/12 21

Total� 268

�

Training�Materials�

The�following�materials�were�provided�to�attendees.�Electronic�copies�of�each�handout�have�been�
delivered�separately.��Some�of�these�materials�may�be�found�on�DBEDT’s�website:��
http://energy.hawaii.gov/programs/achieving�efficiency/hawaii�energy�building�code.��

� Compact�disk�including�the�following�electronic�files:�

o Presentation�slides,�morning�session,�in�pdf�format,�both�full�page�and�two�per�page.��

o Presentation�slides,�afternoon�session,�in�pdf�format,�both�full�page�and�two�per�page.��

o Agenda,�pdf�format�

o Hawaii�code�amendments,�3/20/2012�version�

o Kauai�code�amendments�

o Comparison�of�2006�vs.�2009�IECC�and�Hawaii�amendments�

o Window�compliance�spreadsheet�and�instruction�document�

o Checklist�–�Residential�design�
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o Checklist�–�Residential�plan�review�

o Checklist�–�Commercial�design�

o Checklist�–�Commercial�plan�review�

o FAQs,�11/1/12�version�

� Printed�handouts�included�the�following�

o Agenda�

o Evaluation�form�

o Checklist�–�residential�design�

o Checklist�–�commercial�design�

Major�Issues�Discussed�

This�section�summarizes�issues�raised�by�participants�during�the�November�2012�training�sessions.��

Attic�moisture�management.�Several�attendees�raised�questions�regarding�vented�vs.�unvented�attic�
construction�and�insulation�requirements.�The�energy�code�is�silent�on�whether�the�attic�needs�to�be�
sealed�(i.e.�not�vented)�if�insulation�is�installed�under�the�roof�rather�than�at�the�attic�floor.�Some�
designers�use�a�sealed�and�insulated�attic�approach,�often�with�spray�foam�insulation�under�the�roof.�One�
attendee�noted�that�some�building�officials�require�that�the�attic�be�vented�if�combustible�material�such�
as�wood�is�used�for�the�structure.�Ideally�the�Hawaii�amendments�would�clearly�address�unvented�attic�
compliance�options.��

Site�built�windows.�The�IECC�does�not�define�“site�built”�windows�and�doors.�Therefore�there�is�some�
ambiguity�about�air�leakage�certification�for�locally�fabricated�products.�In�general,�residential�windows�
and�doors�must�be�tested�for�air�leakage�per�Section�402.4.4,�but�there�is�an�exception�for�site�built�
products.�One�attendee�sells�hardware�for�multi�sliding�doors,�which�are�fabricated�locally.�It�is�not�clear�
whether�these�would�be�considered�“site�built”.��

Commissioning.�There�was�discussion�regarding�whether�the�commissioning�required�by�the�Hawaii�
amendment�to�Section�503.2.9�must�be�performed�by�a�third�party,�i.e.�not�the�designer�or�contractor.�
The�code�does�not�specify�who�must�perform�the�work,�only�that�the�designer�must�provide�written�
certification.�This�issue�has�been�added�to�the�FAQ�document.�

Envelope�requirements�for�non�AC�spaces.�Several�attendees�felt�that�wall�insulation�requirements�
should�not�apply�to�shaded�walls�in�homes�without�air�conditioning.�This�issue�is�also�listed�in�the�
following�section�with�issues�raised�during�earlier�trainings.��

Issues�Discussed�in�Previous�February�2012�Training�

The�following�list�of�issues�was�recorded�following�training�in�February�2012,�and�these�issues�are�still�
relevant.�Many�of�these�issues�were�raised�again.�Therefore�the�list�is�repeated�here.��

Issues�Related�to�Enforcement� �
The�current�level�of�enforcement�was�a�common�topic�with�the�private�sector.�Some�designers�would�like�
to�see�better�enforcement�in�order�to�create�a�level�playing�field.�The�general�view�was�that�there�is�little�
enforcement�of�the�current�code,�neither�plan�review�nor�inspection.�
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Some�considered�future�enforcement�unlikely�for�the�requirement�in�Section�101.4.5�that�would�require�a�
space�to�be�brought�into�full�compliance�if�AC�is�added.�This�would�be�especially�true�in�the�case�of�small�
window�AC�units,�which�can�currently�be�installed�without�a�permit.��

Inspection�is�challenging�because�there�are�many�compliance�options�for�the�building�envelope.�A�roof�
does�not�necessarily�need�insulation�in�order�to�comply.�Therefore,�the�inspector�needs�to�look�at�the�
plans�for�a�specific�project�to�ensure�that�the�elements�included�on�the�plans�are�installed�in�the�field.��

Few�were�aware�that�commissioning�requirements�are�already�included�in�the�County�amendments�to�
IECC�2006.�There�appears�to�be�little�awareness�or�enforcement�of�the�current�amendments�in�general.�
For�example,�some�private�sector�professionals�have�copies�of�the�2006�IECC�but�are�not�aware�that�their�
County�has�adopted�amendments.��

The�code�requires�that�an�existing�building�must�comply�with�the�code�if�a�change�in�occupancy�will�result�
in�an�increase�in�peak�energy�demand�(Section�101.4.4).�That�requirement�may�be�hard�to�enforce�
because�the�process�for�determining�the�peak�energy�demand�is�not�described�in�the�code.�The�building�
department�may�not�have�the�expertise�to�judge�whether�or�not�a�change�will�cause�an�increase�in�peak�
demand.��

The�residential�certificate�requirement�is�generally�not�being�enforced.�Section�401.3�requires�a�label�be�
installed�in�or�on�the�electrical�panel.�That�label�must�include�information�about�R�values,�SHGCs�and�
equipment�efficiency.�Awareness�of�the�requirement�was�low.��

Issues�Related�to�2009�IECC�Requirements�
Section�101.4.3�requires�that�roof�be�upgraded�to�comply�if�the�sheathing�or�insulation�is�exposed�during�
a�re�roofing�project.�There�were�several�issues�raised�related�to�this�requirement.�First,�roofs�do�not�
necessarily�require�a�building�permit�in�cases�where�the�new�roof�material�is�same�as�existing,�so�the�
building�department�would�not�necessarily�know�that�the�reroofing�project�was�happening.�Second,�not�
all�roofs�have�sheathing.�Shingle�or�tile�roofs�may�have�battens�instead.�So�the�language�of�the�
requirement�is�unclear�in�those�cases.�And�third,�in�some�cases�there�would�be�very�significant�expense�to�
upgrade�the�roof�insulation,�and�if�it�is�an�unconditioned�home�then�the�owner�would�not�get�a�direct�
payback.�This�requirement�might�create�a�situation�where�law�abiding�contractors�would�be�at�a�
significant�disadvantage�to�contractors�who�ignore�the�requirement.�Finally,�there�is�no�minimum�area�
threshold�in�the�code,�so�it�appears�to�apply�even�when�only�a�small�portion�of�a�roof�is�being�repaired.��

Section�502.4.6�requires�loading�dock�weather�seals.�It�would�make�sense�to�provide�an�exemption�for�
spaces�that�are�unconditioned.�

There�was�some�concern�that�the�exterior�lighting�requirements�might�be�in�conflict�with�other�
astronomy�related�exterior�lighting�codes�and�programs.��

The�commercial�envelope�requirement�for�R�5�block�insulation�in�metal�building�roofs�could�create�a�
structural�problem�if�it�is�a�foam�block�that�might�degrade�over�time.�It�also�may�be�unreasonable�to�
require�the�thermal�block�in�a�non�AC�metal�building�because�the�extra�expense�may�outweigh�the�
relatively�low�benefit.��

Issues�Related�to�Hawaii �Amendments�
Some�attendees�felt�strongly�that�non�air�conditioned�dwellings�in�some�regions,�such�as�east�Hawaii,�
should�be�exempt�from�the�building�envelope�requirements.�Or�they�should�at�least�be�exempt�from�the�
wall�insulation�requirements.�Hawaii�and�Kauai�Counties�currently�exempt�non�AC�residences.�

The�Hawaii�amendment�to�Section�103.1�requires�a�design�professional�to�include�a�signed�statement�on�
the�plans�certifying�that�the�project�is�in�compliance.�At�least�one�architect�did�not�feel�it�is�appropriate�
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for�an�architect,�for�example,�to�certify�full�compliance�when�some�areas�of�the�design�may�be�out�of�their�
area�of�knowledge,�such�as�the�mechanical�systems.�(Kauai�amendments�do�require�that�each�discipline�
provide�their�own�signature).�Others�felt�that�the�language�should�be�changed�to�use�the�word�“design”�
rather�than�“project”.�They�felt�that�using�the�word�“project”�implies�that�the�building�complies�as�
constructed.�However,�the�designer�does�not�typically�have�control�over�construction.�They�would�be�
more�comfortable�certifying�that�the�“design”�complies.��

Kauai�amendments�to�IECC�2009�are�different�from�the�version�approved�by�the�State�Building�Code�
Council�in�February�2012.�The�Kauai�amendments�were�developed�earlier.��

Some�designers�felt�that�dwellings�at�higher�elevations,�such�as�Maui�upcountry,�should�be�exempted�
from�the�window�shading�requirements�because�solar�heat�is�desirable�for�much�of�the�year.��

The�amendment�to�Section�502.2.1�that�exempts�commercial�cool�roofs�from�the�insulation�requirement�
is�pretty�generous.�It’s�likely�that�a�cool�roof�alone�will�not�be�as�efficient�as�the�otherwise�required�
insulation�for�an�air�conditioned�commercial�building.��

The�code�does�not�include�specific�language�allowing�the�building�official�to�make�exemptions�for�
innovative�designs�or�special�cases.�In�Section�101.3�the�code�states,�“This�code�is�intended�to�provide�
flexibility�to�permit�the�use�of�innovative�approaches�and�techniques�to�achieve�the�effective�use�of�
energy.”�That�section�appears�to�refer�to�how�the�code�has�been�written�to�include�tradeoff�and�whole�
building�performance�options,�but�those�approaches�have�limitations.�Perhaps�a�section�can�be�added�
that�allows�building�official�discretion�for�innovative�designs.��

Per�strict�reading�of�the�Hawaii�amendment�to�Section�101.5.2,�a�building�or�portion�of�a�building�that�has�
less�than�1�watt�per�square�foot�peak�demand�for�space�conditioning,�which�is�very�small,�would�be�
exempt�from�the�envelope�requirements.�Therefore,�while�an�unconditioned�space�would�have�to�meet�
the�envelope�requirements,�a�space�with�a�tiny�air�conditioner�would�be�exempt.�This�is�a�potential�
loophole.��

A�definition�of�non�habitable�space�is�not�included�to�accompany�the�amendment�to�section�101.5.2,�
making�the�envelope�exemption�a�bit�unclear.�One�attendee�mentioned�that�the�residential�code�has�
definitions�that�would�consider�spaces�such�as�corridors�to�be�non�habitable,�which�would�be�in�conflict�
with�the�intent�of�the�energy�code.��

Other�Issues�
Rescheck�and�Comcheck�do�not�include�Hawaii�amendments.��

Frequently�Asked�Questions�

Please�see�Appendix�3�for�the�current�list�of�FAQs.��
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Summary�of�Attendee�Evaluations�

A�total�of�152�evaluation�forms�were�received�from�268�total�attendees.�Table�2�lists�the�number�of�
surveys�received�for�each�of�the�six�training�sessions.��

Table�2�–�Number�of�Surveys�Received�

�
Location�

�
Date�

Surveys�
Received� Attendance�

Response�
Rate�

Oahu� 11/13/12 34 62 55%�

Oahu� 11/14/12 31 59 53%�

Kauai� 11/15/12 18 40 45%�

Maui� 11/16/12 36 59 61%�

Hilo� 11/19/12 22 27 81%�

Kona� 11/20/12 11 21 52%�

Total� � 152 268 57%�

�

The�following�pages�include�a�copy�of�the�attendee�survey�form,�followed�by�graphs�that�summarize�the�
survey�responses.�Detailed�tables�of�responses�are�included�as�an�attachment.��

Observations�from�Attendee�Responses�

� Of�all�responders,�28%�(42�of�152)�are�from�the�public�sector.�

� The�overall�impression�of�the�course�was�favorable.�Attendees�survey�responses�were�20%�Excellent,�
56%�Very�Good,�21%�Good�and�2%�Fair.��

� Nearly�all�attendees�regarded�the�topics�as�either�“Useful”�or�“Very�Useful”.�The�morning�sessions�were�
rated�very�slightly�more�useful�than�the�afternoon�sessions.�

� �Effectiveness�of�the�presenters�was�also�regarded�favorably.�The�most�frequent�response�was�“Very�
Good”,�followed�by�“Excellent”�and�“Good”.��

� For�the�presentation�slides,�the�most�frequent�response�was�“Very�Good”,�followed�by�“Good”�and�
“Excellent”.�

� For�the�printed�materials,�the�responses�were�a�little�less�positive�(printed�slides�were�not�provided).�
The�most�frequent�response�was�“Very�Good”,�followed�by�“Good”�and�“Excellent”.�

� Feedback�on�the�quality�of�the�training�venues�was�generally�good.�Honolulu�(Pagoda�Hotel)�rated�
slightly�lower�than�the�other�venues.�There�were�a�few�complaints�about�the�seats�at�the�Maui�College�
lecture�hall.��

� A�few�attendees�would�have�preferred�to�receive�printed�slides�in�order�to�take�notes.�Some�suggested�
distributing�slides�by�email�in�advance.��

�
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Copy�of�Attendee�Survey�Form�

�
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Summary�of�Attendee�Survey�Results�

�

�

�

�

�
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�

�

�

�

Additional�Comments�from�Attendee�Surveys�

The�following�comments�were�provided�by�attendees�in�response�to�Item�8�on�the�form�“Additional�
Comments”.��

1. Very�good�information�provided.�Thanks�for�the�CD�containing�presentation�slides.�Great�
lunch/snacks.�Thanks!�

2. Needed�to�print�power�point�materials.��

3. Good�seminar.�A�little�cold�in�the�room.�(11/13/12,�Pagoda�Hotel)�

4. Need�to�print�out�ppt�so�we�can�follow�and�take�notes�as�per�topic�of�the�discussion�(or�give�
ahead�of�time).�Very�hard�to�follow�and�take�notes�without�appropriate�outline�handout.�Overall�
good�course.��

5. Thanks�for�the�lunch!�(&�parking).�These�seminars�are�a�great�service�to�the�community.�

6. Add�case�studies�of�completed�projects�how�they�did�to�conform�to�IECC.��

7. Include�printed�handouts.�

8. Thank�you�for�the�great�information�and�likewise�great�lunch!�

9. More�information�in�CD�will�be�appreciated�
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10. Mr.�Wiig�made�a�couple�of�gender�related�comments�that�were�not�appreciated�by�female�
attendees.�

11. 1)�Keep�all�commercial�with�commercial�section�in�PM�session.�2)�Need�to�keep�to�time�allotted�
(start/end�on�time)�3)�Question�should�be�taken�later�after�presentation�of�material�unless�time�
permits.�

12. Noise�from�jack�hammering�spoiled�PM�lecture.�

13. Buffet�lunch�please.�

14. Thank�you!�

15. Excellent�seminar.�Very�informative,�methodical�and�enlightening�presentation.�Excellent�
presentation�of�the�possibilities�to�resolve�issues�that�are�covered�by�the�energy�conservation�
code.��

16. More�detail�on�cost�benefit�analysis�to�new�technology�and�code�application.�

17. Hands�free�microphone�for�presenter�(Maui)�

18. What�is�in�use�on�Maui�now?�Company�that�had�system�installed�and�working.�

19. Venue�seating�was�a�little�strange.�

20. Chairs�squeaked�and�creaked�otherwise�venue�was�very�good.�

21. Photos�of�HVAC�and�electrical�equipment�similar�to�wall�photos.��

22. Could�email�handouts�to�attendees�to�view�on�portable�devices�(tablet,�phone).�

23. Take�a�break�every�hour;�the�chairs�were�hard�on�the�back.�

24. Thank�you.�Great�class.�

25. Thank�you�for�workshop.�

26. Mahalo.�

27. Thank�you�very�much�for�the�open�registration.�

28. Pass�hard�copy�of�slide,�so�participant�won't�need�to�spend�time�to�copy/write.�

29. Great�job!�

30. Good�job���interesting!�

31. Excellent�presentation�thank�you.�Very�honest�statement…�without�change�you�wouldn't�have�a�
job!!!�Unfortunately�this�will�always�drive�construction�costs�up�and�the�burden�will�be�passed�on�
to�the�next�generation.�Sad.�

32. Screen�too�small.�
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Recommendations�for�Future�Training�

The�attendee�survey�form�included�three�choices�for�suggestions�for�additional�training�and�also�included�
space�for�additional�suggestions.�Responses�for�the�three�choices�were�as�follows:�

� Residential�energy�efficiency,�41of�152�=�27%�

� Commercial�energy�efficiency,�42�of�152�=�28%�

� Energy�code�compliance�software,�45�of�152�=�30%�

Additional�suggestions�from�attendees:�

1. Energy�modeling�software;�life�cycle�cost�analysis/calculation�

2. Project�presentations�

3. More�discussion�of�options�and�cost�of�different�options.�

4. Retrofits�to�existing�residences�

5. Different�types�of�AC�systems�(more�in�depth�look)�

6. Cost�efficient�residential�and�commercial�design�strategy,�e.g.�common�in�Hawaii�

7. Actual�case�studies�and�lessons�learned�

8. Other�compliance�alternatives�

9. Energy�modeling�software�tools�

10. ASHRAE�std�62.1�outdoor�air�

11. More�visuals�to�show�compliance.]�

�
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Appendix�1�–�Detailed�Attendee�Survey�Results�

1.�My�role� Date�
Bldg�

Official�
Other�
Public� Architect� Engineer� Contractor� Supplier� Other� Total�

13�Nov� 0� 4� 8� 7� 5� 2� 7� 33�
14�Nov� 0� 8� 10� 6� 1� 0� 6� 31�
15�Nov� 4� 1� 5� 3� 2� 0� 0� 15�
16�Nov� 8� 3� 8� 9� 1� 0� 6� 35�
19�Nov� 6� 6� 2� 5� 1� 0� 2� 22�
20�Nov� 2� 0� 6� 2� 0� 0� 0� 10�
Total� 20� 22� 39� 32� 10� 2� 21� 146�

�

2.�Overall�impression�of�the�
training� Date� Poor� Fair� Good�

Very�
Good� Excellent� Average�

13�Nov� 0� 0� 5� 21� 7� 4.06�
14�Nov� 0� 1� 9� 17� 4� 3.77�
15�Nov� 0� 0� 2� 10� 4� 4.13�
16�Nov� 0� 2� 10� 17� 7� 3.81�
19�Nov� 0� 0� 3� 13� 6� 4.14�
20�Nov� 0� 0� 3� 6� 2� 3.91�
Total� 0� 3� 32� 84� 30� 3.95�

�

3.�Usefulness���AM�residential� Date�
Not�at�all�

useful�
Slightly�
useful� Useful�

Very�
useful� Average�

13�Nov� 0� 2� 19� 13� 3.32�
14�Nov� 0� 5� 12� 11� 3.21�
15�Nov� 0� 0� 12� 6� 3.33�
16�Nov� 0� 1� 20� 11� 3.31�
19�Nov� 0� 1� 11� 9� 3.38�
20�Nov� 0� 0� 5� 6� 3.55�
Total� 0� 9� 79� 56� 3.33�

�

3.�Usefulness���AM�commercial� Date�
Not�at�all�

useful�
Slightly�
useful� Useful�

Very�
useful� Average�

13�Nov� 0� 1� 18� 15� 3.41�
14�Nov� 0� 4� 14� 11� 3.24�
15�Nov� 0� 1� 12� 5� 3.22�
16�Nov� 0� 1� 19� 12� 3.34�
19�Nov� 0� 0� 10� 10� 3.50�
20�Nov� 0� 0� 7� 4� 3.36�
Total� 0� 7� 80� 57� 3.35�

�
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3.�Usefulness���AM�incentives� Date�
Not�at�all�

useful�
Slightly�
useful� Useful�

Very�
useful� Average�

13�Nov� 0� 0� 2� 0� 3.00�
14�Nov� 0� 0� 1� 0� 3.00�
15�Nov� 0� 0� 0� 0�
16�Nov� 0� 0� 4� 4� 3.50�
19�Nov� 0� 0� 0� 0�
20�Nov� 0� 0� 0� 1� 4.00�
Total� 0� 0� 7� 5� 3.42�

�

3.�Usefulness���PM�residential� Date�
Not�at�all�

useful�
Slightly�
useful� Useful�

Very�
useful� Average�

13�Nov� 0� 3� 19� 10� 3.22�
14�Nov� 0� 4� 14� 8� 3.15�
15�Nov� 0� 0� 11� 6� 3.35�
16�Nov� 1� 3� 13� 7� 3.08�
19�Nov� 0� 1� 8� 8� 3.41�
20�Nov� 0� 0� 5� 4� 3.44�
Total� 1� 11� 70� 43� 3.24�

�

3.�Usefulness���PM�commercial� Date�
Not�at�all�

useful�
Slightly�
useful� Useful�

Very�
useful� Average�

13�Nov� 0� 2� 17� 10� 3.28�
14�Nov� 0� 3� 14� 9� 3.23�
15�Nov� 0� 1� 12� 4� 3.18�
16�Nov� 1� 0� 13� 6� 3.20�
19�Nov� 0� 0� 5� 8� 3.62�
20�Nov� 0� 0� 5� 4� 3.44�
Total� 1� 6� 66� 41� 3.29�

�

4.�Effectiveness���Wiig� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�

13�Nov� 0� 1� 5� 15� 11� 4.13�
14�Nov� 0� 3� 7� 13� 8� 3.84�
15�Nov� 0� 0� 3� 7� 8� 4.28�
16�Nov� 0� 2� 11� 14� 6� 3.73�
19�Nov� 0� 0� 2� 11� 7� 4.25�
20�Nov� 0� 0� 3� 3� 5� 4.18�
Total� 0� 6� 31� 63� 45� 4.01�

�

4.�Effectiveness���Kolderup� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�
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13�Nov� 0� 0� 4� 15� 14� 4.30�
14�Nov� 0� 2� 7� 15� 7� 3.87�
15�Nov� 0� 0� 2� 7� 9� 4.39�
16�Nov� 0� 1� 7� 20� 8� 3.97�
19�Nov� 0� 0� 1� 12� 8� 4.33�
20�Nov� 0� 0� 1� 5� 5� 4.36�
Total� 0� 3� 22� 74� 51� 4.15�

�

4.�Effectiveness���other� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�

13�Nov� 0� 0� 0� 0� 4� 5.00�
14�Nov� 0� 1� 1� 4� 2� 3.88�
15�Nov� 0� 0� 1� 0� 0� 3.00�
16�Nov� 0� 0� 0� 5� 6� 4.55�
19�Nov� 0� 1� 0� 2� 3� 4.17�
20�Nov� 0� 0� 0� 0� 1� 5.00�
Total� 0� 2� 2� 11� 16� 4.32�

�

5.�Quality���slides� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�

13�Nov� 0� 0� 11� 11� 12� 4.03�
14�Nov� 0� 1� 9� 18� 3� 3.74�
15�Nov� 0� 0� 4� 9� 5� 4.06�
16�Nov� 0� 2� 10� 19� 5� 3.75�
19�Nov� 0� 0� 3� 11� 8� 4.23�
20�Nov� 0� 0� 2� 5� 4� 4.18�
Total� 0� 3� 39� 73� 37� 3.95�

�

5.�Quality���handouts� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�

13�Nov� 1� 5� 12� 10� 5� 3.39�
14�Nov� 1� 6� 7� 11� 2� 3.26�
15�Nov� 0� 0� 7� 6� 5� 3.89�
16�Nov� 0� 3� 12� 14� 3� 3.53�
19�Nov� 0� 0� 5� 7� 7� 4.11�
20�Nov� 0� 1� 3� 3� 4� 3.91�
Total� 2� 15� 46� 51� 26� 3.60�

�

6.�Quality���venue� Date� Poor� Fair� Good�
Very�
Good� Excellent� Average�

13�Nov� 0� 2� 14� 14� 4� 3.59�
14�Nov� 0� 2� 12� 13� 4� 3.61�
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15�Nov� 0� 0� 2� 12� 3� 4.06�
16�Nov� 0� 1� 7� 21� 5� 3.88�
19�Nov� 0� 0� 3� 8� 9� 4.30�
20�Nov� 0� 0� 1� 3� 7� 4.55�
Total� 0� 5� 39� 71� 32� 3.88�

�

Count�

7.�Training�suggestions���
residential�efficiency� 41�

7.�Training�suggestions���
commercial�efficiency� 42�

7.�Training�suggestions���code�
compliance�software� 45�

�
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Appendix�2�–�Training�Agenda�

�
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APPENDIX 2.10 

Energy Code FAQ 
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Appendix�3�–�FAQs�

GENERAL�QUESTIONS�

� � Code�Reference

Q.� When�will�IECC�2009�be�formally�adopted?

A.� Amendments�were�approved�by�the�State�Building�Code�Council�in�February�
2012.�The�Governor's�signature�is�expected�this�year.�Counties�are�encouraged�
to�start�adoption�proceedings,�with�the�expectation�that�IECC�2009�will�be�in�
effect�in�each�county�at�some�point�during�2012.�

Q.� Are�the�Hawaii�amendments�included�in�the�ResCheck�and�ComCheck�
compliance�software?�

A.� Not�currently�(as�of�November 2012),�but�may�be�available�in�the�future.�� 405 &�506

ENVELOPE�QUESTIONS�

� � Code�
Reference�

Q.� For�re�roofing�of�buildings�that�do�not�have�roof�sheathing,�does�the�code's�
insulation�requirement�still�apply?�

A.� The�IECC�requires�that�a�roof�be�brought�into�compliance�with�insulation�
requirements�if�the�sheathing�or�insulation�is�exposed�during�a�re�roofing�
project.�The�assumption�is�that�there�is�an�opportunity�for�a�cost�effective�
upgrade�at�that�point,�either�by�filling�an�exposed�cavity�with�insulation,�adding�
foam�board�insulation�on�top�of�the�sheathing,�or�by�some�other�means�such�as�a�
combination�of�a�radiant�barrier�and�cool�roof.�The�question�is�whether�this�
requirement�applies�to�roofs�without�sheathing,�such�as�tile�or�shingle�roofs�with�
battens.�In�some�of�those�cases�a�cost�effective�upgrade�may�be�feasible,�while�in�
other�cases�the�expense�to�upgrade�the�roof�may�be�unreasonable.�Therefore,�
projects�without�roof�sheathing�should�be�judged�by�the�building�department�on�
a�case�by�case�basis.��

101.4.3

Q.� If�I�am�repairing�a�small�portion�of�my�roof�and�exposing�the�roof�sheathing�of�
that�portion,�do�I�need�to�upgrade�the�insulation?�

A.� The�code�does�not�specify�a�minimum�area�threshold�for�triggering�the�
requirement�to�upgrade�roof�insulation.�However,�it�may�not�be�practical�to,�for�
example,�add�foam�board�insulation�on�top�of�the�sheathing�on�only�a�small�
portion�of�an�existing�roof.�Therefore,�a�reasonable�interpretation�of�the�
requirement�is�that�it�applies�when�the�whole�roof�is�being�re�roofed.�

101.4.3

Q.� If�a�skylight�is�installed���will the�entire�roof�need�to�be�brought�to�code?�

A.� Only�the�skylight�itself�must�meet�the�performance requirements�in�the�code.�
The�remainder�of�the�roof�does�not�need�to�be�upgraded.�

101.4.3

Q.� Why�do�the�envelope�requirements�apply�to�unconditioned�space?

A.� The�Hawaii�amendments�extend�the�scope�of�the�envelope�requirements�to� HI�amendment�
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include�habitable�unconditioned�space.�The�amendments�also�add�several�
envelope�compliance�options�that�are�targeted�at�reducing�solar�heat�gain.�The�
motivation�for�these�changes�is�to�improve�occupant�comfort�and�to�reduce�the�
chance�that�occupants�will�install�air�conditioners.�The�comfort�benefits�will�vary�
and�will�typically�be�greater�on�leeward�and�sunnier�portions�of�the�islands.�

to�101.5.2

Q.� Is�the�definition�of�non�habitable�space�in�the�Hawaii�amendments�consistent�
with�the�International�Residential�Code�(IRC)?�

A.� Not�necessarily.�The�intent�of�the�Hawaii�amendment�is�to�apply�the�envelope�
requirements�to�all�portions�of�residential�and�commercial�buildings�that�are�
normally�used�by�people.�Non�habitable�exempt�spaces�in�the�context�of�the�
energy�code�are�buildings�or�portions�of�buildings�such�as�mechanical�rooms�or�
garages�that�have�very�intermittent�human�occupancy.��

HI�amendment�
to�101.5.2�

Q.� Is�the�manufacturer’s�label�for�window�solar�heat�gain�coefficient�(SHGC)�
required�to�be�kept�on�the�product?�

A.� Not�beyond�inspection.�� 303.1.3

Q.� Is�credit�given�for�the�shading�impact�of�a�photovoltaic�system�on�the�roof?�

A.� No.�The�focus�is�on�efficiency�first.�However,�there�are�some�exemptions�in�the�
code�for�systems�with�solar�water�heating.��

402.1

Q.� In�the�table�of�R�value�requirements�for�roof�and�walls,�is�the�R�value�for�the�
insulation�or�the�whole�assembly?�

A.� The�R�value�listed�in�the�table�is for�the�insulation�alone,�not�counting�other�
portions�of�the�assembly�such�as�gypsum�board.�

402.1.2�&�
502.1�

Q.� If�I�install�my�roof�insulation�under�the�roof�deck�rather�than�on�the�floor�of�the�
attic,�do�I�need�to�also�include�attic�ventilation�openings,�which�might�penetrate�
the�insulation?�

A.� The�energy�code�does�not�require�attic�ventilation�in�combination�with�
insulation.�However�other�building�code�requirements�may�apply.�Check�with�
your�building�department.��

HI�amendment�
402.1.6�

Q.� Can�you�lay�decking�with�a�radiant�barrier�and�roofing�directly�on�top?

A.� A�radiant�barrier�requires�at�least�a�3/4"�air�gap on�the�shiny�side.�The�radiant�
barrier�can�be�placed�on�the�floor�of�the�attic�or�under�the�roof,�but�preferred�
application�is�with�shiny�side�down�and�facing�an�air�gap.��

HI�amendment�
402.1.6.6�

Q.� Can�a�radiant�barrier�be�used�for�compliance�if�installed�above�the�roof�deck?�

A.� Section�402.1.6.8�allows�a�radiant�barrier�to�be�used�for�compliance�credit�in�a�
residential�roof�when�installed�on�top�of�the�roof�deck�if�the�shiny�side�is�facing�
up�and�there�is�an�air�gap�of�at�least�¾�inches�above�the�radiant�barrier.�This�
approach�is�allowed�only�for�open�beam�ceilings�and�when�the�roof�slope�is�at�
least�14�degrees.�The�minimum�slope�requirement�is�to�help�ensure�that�the�
radiant�barrier�surface�does�not�collect�dust.�This�option�is�part�of�the�Roof�Heat�
Gain�Factor�compliance�path,�in�which�a�radiant�barrier�can�be�used�to�show�
compliance�when�combined�with�a�reflective�roof�surface�and/or�insulation.��

HI�amendment�
402.1.6.8�
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Q.� What�is�the�difference�between�a�radiant�barrier�and�a�cool�roof?

A.� A�cool�roof�is�the�exterior�roofing�surface,�with�high�reflectance�to�reduce�the�
absorption�of�solar�radiation�and�high�emittance�to�promote�radiation�of�heat�to�
the�sky.�A�cool�roof�helps�prevent�the�roof�surface�from�heating�up�in�the�sun.�A�
radiant�barrier�is�a�layer�within�the�roof�construction�with�a�low�emittance,�
typically�a�shiny�metallic�foil.�The�radiant�barrier�reduces�the�radiant�heat�
transfer�within�the�roof/attic�construction.�

HI�amendment�
402.1.6�&�
502.2.1�

Q.� Are�there�any�concerns�with�baking�the�roof�with�a�radiant�barrier?

A.� A�radiant�barrier�might�cause�the�roof�surface�temperature�increase�somewhat,�
but�the�increase�should�not�be�enough�to�cause�a�problem�for�roofing�materials.�
And�the�radiant�barrier�compliance�option�for�residential�roofs�also�requires�
ventilation,�which�helps�mitigate�roof�heating.��

HI�amendment�
402.1.6.6�

Q.� Is�roof�insulation�still�required�for�unconditioned�open�metal�buildings?

A.� Yes,�however�there�is�an�exemption�available�in�the�amendments�for�qualifying�
cool�(white)�roofs�on�commercial�buildings.�

HI�amendment�
502.2.1�

Q.� How�are�a�location's�conditions�accounted�for,�such�as�adjacent�buildings,�trees�
or�geographical�features?�

A.� The�code�does�not�provide�credit�for�shading�from�adjacent�objects.�Of�course,�
such�shading�can�be�beneficial�and�should�be�considered�in�the�design�of�the�
building�as�long�as�the�objects�are�expected�to�exist�for�the�life�of�the�building.��

502.3.2

LIGHTING�AND�ELECTRICAL�QUESTIONS�

� � Code�
Reference�

Q.� Does�the�code�specify�the�type�of�base�required�for�residential�high�efficacy�
lighting?�

A.� The�code�does�not�prohibit�standard�screw�base�high�efficacy�lighting.�It�is�
recommended,�however,�that�high�efficacy�fixtures�be�installed�that�do�not�
allow�occupants�to�replace�the�high�efficacy�lamps�with�incandescent�lamps.�An�
appropriate�example�is�a�fixture�that�requires�pin�based�compact�fluorescent�
lamps�rather�than�standard�screw�based�compact�fluorescent�lamps.��

404.1�&�505.1

Q.� Do�tenant�spaces�in�buildings�larger�than�5,000�ft2,�such�as�a�retail�tenant�in�a�
shopping�mall,�need�automatic�lighting�shutoff�control�per�Section�505.2.2.2?�

A.� The�automatic�lighting�shutoff�control�requirement�of�Section�505.2.2.2�applies�
to�whole�buildings�larger�than�5,000�ft2,�and�the�requirements�extend�to�tenant�
spaces�within�those�buildings.�The�tenant�spaces�must�also�be�provided�with�
occupant�override�controls�per�Section�505.2.2.2.1.��

505.2.2.2

Q.� Do�zones�with�various�adjacent�day�lit�fixtures�have�to�have�individual�controls?�

A.� Daylight�zones�can�be�combined�into�one�large�zone�to�meet�the�daylight�
switching�requirement.�For�example,�in�a�large�space�with�multiple�skylights,�all�
fixtures�within�adjacent�daylight�zones�can�be�switched�on�the�same�circuit.�

505.2.2.3
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Q.� How�is�display�lighting�for�museums�and�galleries�covered�by�the�code?

A.� Display�lighting�for�exhibits�in�museums�and�galleries�is�exempt�from�the�interior�
lighting�power�requirement.��

505.5.1

Q.� How�do�the�submetering�requirements�of�Section�505.7�apply�to�grouped�sub�
tenants�that�add�up�to�1,000�sf?�

A.� The�submetering�requirement�is�intended�to�apply�where�a�tenant�occupies�at�
least�1,000�sf�of�adjacent�space�within�a�building.�If�a�tenant�occupies�multiple�
non�adjacent�spaces�that�are�each�smaller�than�1,000�sf,�such�as�several�small�
shops�in�different�portions�of�a�mall,�then�those�individual�spaces�do�not�require�
submetering.�

HI�amendment�
505.7�

Q.� Does�the�code�include�the�use�of�LED�lamps?

A.� Many�LED�(light�emitting�diode)�lamps�will�qualify�as�“high�efficacy”�lamps�and�
contribute�to�meeting�the�residential�requirement�that�50%�of�permanently�
installed�lamps�be�high�efficacy.�To�qualify,�the�efficacy�of�the�LED�lamps�must�
be�at�least�40�lumens�per�watt�for�lamps�smaller�than�15�watts�or�at�least�50�
lumens�per�watt�for�lamps�between�15�and�40�watts.��

202�&�401.2

SYSTEMS�QUESTIONS�

� � Code�Reference

Q.� If�an�air�conditioner�is�added�to�a�previously�unconditioned�space,�how�does�
the�code�apply?�

A.� Any�addition�of�cooling�to�a�previously�unconditioned�space�triggers�full�code�
compliance�for�the�newly�conditioned�portion�of�the�building.�There�is�no�
minimum�capacity�threshold�to�trigger�code�applicability.�

101.4.5

Q.� Will�duct�leakage�testing�be�required�on�buildings�of�all�types?

A.� Duct�leakage�testing�is�required�for only residential buildings�with�new�duct�
systems.��

403.2.2

Q.� Why�is�commissioning�required?

A.� Commissioning�as�defined�in�the�Hawaii�amendment�Section�503.2.9�is�a�
process�to�ensure�that�the�HVAC�system�is�installed�and�operated�per�the�
design�intent.�Commissioning�has�been�shown�to�improve�efficiency�and�
comfort�performance.��

HI�amendment�
to�503.2.9�

Q.� Does�commissioning�need�to�be�performed�by�a�third�party?

A.� No,�commissioning�as�defined�in�the�Hawaii�amendment�Section�503.2.9�may�
be�performed�by�any�party.�However,�the�design�professional�is�responsible�for�
providing�a�written�certification�of�system�completion�prior�to�the�certificate�of�
occupancy�being�issued.�That�means�that�the�design�profession�is�certifying�that�
commissioning�has�been�performed�according�to�the�requirements�of�Section�
503.2.9.�

HI�amendment�
to�503.2.9�

�

�
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IECC�2009�with�Hawaii�Amendments�
COMMERCIAL�DESIGN�CHECKLIST�

Project:�_______________________________________________________________________�

Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

� GENERAL�REQUIREMENTS�
103.1� Construction�documents�

�
Signed�statement�on�plans� � �

� ENVELOPE�REQUIREMENTS�
502.1� Roof�–�insulation�entirely�above�deck

Roof�–�metal�building�
Roof�–�attic�or�other�

� Table�502.2(1)�insulation�R�value�
� Table�502.1.2�U�factor�
� 502.2.1�Cool�roof�exception�

Insulation�location�and�R�value�
indicated�on�plans.��
�
Cool�roof�specifications�if�applicable.�

� �

502.1� Wall�–�mass�
Wall�–�metal�building��
Wall�–�metal�framed�
Wall�–�wood�framed�and�other�

� Table�502.2(1)�insulation�R�value�
� Table�502.1.2�U�factor�

Insulation�location�and�R�value�
indicated�on�plans.��
�

� �

502.3.1� Windows�–�maximum�area�
� 40%�of�gross�wall�area� �

� �

502.3.2� Windows�–�solar�heat�gain�
� SHGC���0.25�if�projection�factor�<�0.25�
� SHGC���0.33�if�projection�factor�0.25�

0.50�
� SHGC���0.40�if�projection�factor���0.50�
� Area�weighted�average�

SHGC�indicated�on�plans.�
Overhang�dimensions�on�plans,�if�
applicable.��

� �

502.3.1� Skylights�–�maximum�area�
� 3%�of�gross�roof�area� �

� �

502.3.2� Skylights�–�solar�heat�gain�
� SHGC���0.35�
� Area�weighted�average�

SHGC�indicated�on�plans.�
�

� �

502.3.2� Skylights�–�U�factor�
� U�factor���0.75� U�factor�indicated�on�plans.�

�

� �

502.4� Air�leakage��
� 502.4.1�Window�and�door�assemblies�
� 502.4.2�Curtain�wall,�storefront�glazing�

and�commercial�entrance�doors�
� 502.4.3�Sealing�of�the�building�envelope�
� 502.4.4�Outdoor�air�intakes�and�exhaust�

openings�
� 502.4.6�Loading�dock�weatherseals�
� 502.4.8�Recessed�lighting�

Sealing�requirements�indicated�on�
plans,�if�applicable.�

� �
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Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

� MECHANICAL�SYSTEM�REQUIREMENTS
503.2.1� Calculation�of�heating�and�cooling�loads

�
� �

503.2.2� Equipment�and�system�sizing�
�

� �

503.2.3� HVAC�equipment�performance�requirements
� Tables�503.2.3(1)�(8)�

�

Equipment�capacity�and�efficiency�
indicated�on�plans.�

� �

503.2.4� HVAC�system�controls�
� 503.2.4.1�Thermostatic�control�
� 503.2.4.3�Off�hour�control�
� 503.2.4.4�Shutoff�damper�controls�

Indicated�on�plans,�if�applicable.�
� �

503.2.5� Ventilation�
� Outdoor�air�ventilation�per�IMC�
� 503.2.5.1�Demand�controlled�ventilation�

Outdoor�air�ventilation�rate�indicated�
on�plans.�
Demand�controlled�ventilation�
indicated�on�plans,�if�applicable.�

� �

503.2.6� Energy�recovery�ventilation�systems
� Required�for�some�systems�
� Exceptions�

Energy�recovery�system�indicated�on�
plans�if�applicable.�

� �

503.2.7� Duct�and�plenum�insulation�and�sealing
� Exception�for�ducts�in�conditioned�space
� Exception�for�T�difference���15F�

Insulation�R�value�on�plans,�if�
applicable.��

� �

503.2.8� Piping�insulation�
� Exception�for�piping�within�equipment�
� Exception�for�fluid�T�55F�to�105F�

Insulation�R�value�on�plans,�if�
applicable.��

� �

503.2.9� HVAC�system�completion�
� System�commissioning�
� Commissioning�plan�
� Systems�adjusting�and�balancing�

Drawing�notes�include�commissioning�
and�completion�requirements.�
Statement�of�completion�required�
prior�to�certificate�of�occupancy.�

� �

503.2.10� Air�system�design�and�control�
� Allowable�fan�horsepower�
� Motor�nameplate�horsepower�

Fan�airflow�and�motor�horsepower�
indicated�on�plans.�

� �
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Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

� COMPLEX�HVAC�SYSTEMS�REQUIREMENTS � �
503.4.2� VAV�fan�control�

� VSD�for�fan�motors���10�hp�
�

Fan�motor�horsepower on�plans.�
VSD�control�indicated�on�plans,�if�
applicable.�

� �

503.4.3� Hydronic�system�controls�
� 503.4.3.4�Part�load�controls�
� 503.4.3.5�Pump�isolation�

Sequence�of�operations�describes�
flow�control�method�and�pump�
isolation�control,�if�applicable.��

� �

503.4.4� Heat�rejection�equipment�fan�speed�control
� Cooling�tower�fans���7.5�hp�

Cooling�tower�fan�motor�horsepower�
on�plans.�
Fan�control�method�indicated�on�
plans,�if�applicable�

� �

503.4.5� Systems�serving�multiple�zones
� Variable�air�flow��
� Supply�air�temperature�reset�control�
� Exceptions�

Maximum�and�minimum�flow�for�all�
variable�air�volume�terminal�units�
indicated�on�plans.�

� �

503.4.6� Heat�recovery�for�service�water�heating
� Where�cooling�>6,000,000�Btu/hr�&�

water�heating�>1,000,000�Btu/hr�
� Exceptions�

� �

503.4.7� Hot�gas�bypass�limitation�
� Exception�for�capacity��90,000�Btu/hr�

�

Hot�gas�bypass�limitation�indicated�
on�plans,�if�applicable�

� �

� SERVICE�WATER�HEATING�REQUIREMENTS
504.2� Service�water�heating�equipment�efficiency

� Table�504.2�
Equipment�efficiency�on�plans.� � �

504.3� Temperature�controls�
� Dwelling�units�
� Public�lavatories�
� Other�occupancies�

Indicate�temperature�setpoint�
capability�on�plans.�

� �

504.4� Heat�traps�
� Heat�trap�required,�or�
� Integral�heat�trap�

Indicate�heat�trap�requirement�on�
plans.�

� �

504.5� Pipe�insulation�
� Circulating�systems�
� Non�circulating�systems�

Indicate�insulation�location�and�R�
value�on�plans.�

� �

504.6� Heat�water�system�controls�
� Auto�or�manual�control�for�circulators�

and�heat�trace�

Indicate�control�capability�on�plans.� � �

504.7.1� Pool�heaters�
� Readily�accessible�switch�
� No�continuous�pilot�light�

Indicated�on�plans,�if�applicable.� � �

504.7.2� Pool�time�switch�
� Exceptions�

Indicated�on�plans,�if�applicable.� � �

504.7.3� Pool�cover�
� Required�for�all�heated�pools�
� Exception�for�solar�and�waste�heat��

Indicated�on�plans,�if�applicable.� � �
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Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

� LIGHTING�REQUIREMENTS�
505.1� Dwelling�unit�lighting�

� Lighting�equipment��50%�high�efficacy�
Lighting�fixture�locations�included�on�
plans.��
Lighting�fixture�schedule�indicating�
lamp�and�ballast�type�on�plans.�

� �

505.2.2.1� Interior�lighting�controls�
� Manual�control�for�each�space�
� Exceptions�

Controls�for�each�space�indicated�on�
plans.��

� �

505.2.2.1� Light�reduction�controls�
� Reduce�by��50%�
� Exceptions�

Controls�for�each�space�indicated�on�
plans.�

� �

505.2.2.2� Automatic�shutoff�
� Time�of�day�or�motion�sensor�
� Exceptions�

Controls�indicated�on�plans.�� � �

505.2.2.3� Daylight�zone�control�
� Adjacent�to�vertical�fenestration�
� Under�skylights�
� Exceptions�

Lighting�circuiting�and�control�
indicated�on�plans.��

� �

505.2.3� Sleeping�unit�controls�
� Control�of�t�stat,�lights,�outlets�
� Keycard,�sensor�or�electronic�control�
� Cooling�interlock�for�balcony�or�patio�

doors�

Controls�indicated�on�plans.�� � �

505.2.4� Exterior�lighting�controls�
� Dawn�to�dusk�lighting�
� Other�lighting�

Controls�indicated�on�plans.�� � �

505.3� Tandem�wiring�
� Applies�to�fixtures�with�both�magnetic�

ballasts�and�odd�number�of�lamps�

Indicated�on�plans,�if�applicable.� � �

505.4� Exit�signs�
� ��5�watts�per�face�

Indicated�in�fixture�schedule.� � �

505.5� Interior�lighting�power�requirements
� 505.5.1�Connected�lighting�power�
� 505.5.2�Allowed�lighting�power�

All�fixtures�located�and�identified�on�
plans.�Fixture�schedule�includes�input�
power�for�each�fixture.�

� �

505.6.1� Exterior�building�grounds�lighting
� Efficacy���60�lumens/watt�for�fixtures�

>100�watts�

Fixture�schedule�includes�input�
power�and�lamp�lumen�output�

� �

505.6.2� Exterior�building�lighting�power
� Allowance�per�Table�505.6.2(2)�
� Exceptions�

All�fixtures�located�and�identified�on�
plans.�Fixture�schedule�includes�input�
power�for�each�fixture.�

� �

�

Sponsor:�State�of�Hawaii,�Department�of�Business,�Economic�Development�and�Tourism�
Acknowledgment:��This�material�is�based�upon�work�supported�by�the�Department�of�Energy�under�Award�Number�DE�EE0000216��
Disclaimer:��This�report�was�prepared�as�an�account�of�work�sponsored�by�an�agency�of�the�United�States�Government.��Neither�the�United�
States�Government�nor�the�State�of�Hawaii,�nor�any�agency�thereof,�nor�any�of�their�employees,�makes�any�warranty,�express�or�implied,�or�
assumes�any�legal�liability�or�responsibility�for�the�accuracy,�completeness,�or�usefulness�of�any�information,�apparatus,�product,�or�process�
disclosed,�or�represents�that�its�use�would�not�infringe�privately�owned�rights.��Reference�herein�to�any�specific�commercial�product,�process,�or�
service�by�trade�name,�trademark,�manufacturer,�or�otherwise�does�not�necessarily�constitute�or�imply�its�endorsement,�recommendation,�or�
favoring�by�the�United�States�Government,�the�State�of�Hawaii�or�any�agency�thereof.��The�views�and�opinions�of�authors�expressed�herein�do�
not�necessarily�state�or�reflect�those�of�the�United�States�Government,�the�State�of�Hawaii�or�any�agency�thereof.�
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IECC�2009�with�Hawaii�Amendments�
RESIDENTIAL�DESIGN�CHECKLIST�

Project:�_______________________________________________________________________�

Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

103.1� Construction�documents� Signed�statement�on plans� � �
402.1� Wood�frame�ceiling�insulation�

� Table�402.1.1�insulation�R�value�
� Table�402.1.3�U�factor�
� 402.1.4�alternatives�
� 402.1.4�Total�UA�alternative�

Insulation�location�and�R�value�
indicated�on�plans.�Radiant�barrier�
location,�if�applicable.�
Cool�roof�specifications�if�applicable.�

� �

402.1� Steel�frame�roof�insulation�
� Table�402.1.1�insulation�R�value�
� Table�402.1.3�U�factor�
� 402.2.5�exception�
� 402.1.4�Total�UA�alternative�

� �

402.1� Wood�frame�wall�insulation�
� Table�402.1.1�insulation�R�value�
� Table�402.1.3�U�factor�
� Table�402.1.1�exceptions�
� 402.1.4�Total�UA�alternative�

� �

402.1� Steel�frame�wall�insulation�
� Table�402.1.1�insulation�R�value�
� Table�402.1.3�U�factor�
� 402.2.5�exceptions�
� 402.1.4�Total�UA�alternative�

� �

402.1� Mass�wall�insulation�
� Table�402.1.1�insulation�R�value�
� Table�402.1.3�U�factor�
� Table�402.1.1�exceptions�
� 402.1.4�Total�UA�alternative�

� �

402.3� Windows�
Table�402.1.1�SHGC���0.30�
� 15�ft2�area�exemption�
� Area�weighted�average�
� North�facing�window�exemption�
� Shaded�window�exemption�

SHGC�indicated�on�plans�
� �

402.3� Skylights�
Table�402.1.1�SHGC���0.30�
� 15�ft2�area�exemption�
� Area�weighted�average�
Table�402.1.3�U�factor���0.75�
� 15�ft2�area�exemption�
� Overall�envelope�compliance�

SHGC�and�U�factor�indicated�on�plans.�
� �

402.4� Air�leakage��
� Envelope�sealing�
� Unconditioned�dwelling�exemption�

Sealing�requirements�indicated�on�
plans,�if�applicable.�

� �
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Code�
Section� Description� Documentation�Requirement� N

A�

Co
m

pl
et

e�

402.4.2� Air�sealing�and�insulation�
� Whole�house�pressure�test�
� Field�verification�
� Unconditioned�dwelling�exemption�

Verification�method�indicated�on�
plans,�if�applicable.�

� �

402.4.4� Fenestration�air�leakage�
� Listed�and�labeled�products�
� Site�built�window�exemption�
� Jalousie�windows�
� Unconditioned�dwelling�exemption�

� �

403.1� Thermostat�controls�
�

Indicated�on�plans,�if�applicable.� � �

403.2.1� Duct�insulation�
� Exception�for�ducts�in�conditioned�space�

Insulation�R�value�on�plans,�if�
applicable.��

� �

403.2.2� Duct�leakage�testing�
� Exception�for�ducts�in�conditioned�space�

Testing�requirement�indicated�on�
plans,�if�applicable.�

� �

403.3� Mechanical�system�piping�insulation Insulation�R�value�on�plans,�if�
applicable.��

� �

403.4� Circulating�hot�water�systems� Insulation�R�value�on�plans,�if�
applicable.��

� �

403.6� Equipment�sizing�
�

� �

403.7� Systems�serving�multiple�dwelling�units
� Meet�commercial�requirements�

� �

403.9� Pool�controls� Controls�indicated�on�plans,�if�
applicable.�

� �

403.9.3� Pool�cover�
� Required�for�heated�pool�
� Exception�for��60%�solar/waste�heat�

Indicated�on�plans,�if�applicable.� � �

404.1� Lighting�equipment��50%�high�efficacy Lighting�fixture�locations�included�on�
plans.��
Lighting�fixture�schedule�indicating�
lamp�and�ballast�type�on�plans.�

� �

�

�

�

�

Sponsor:�State�of�Hawaii,�Department�of�Business,�Economic�Development�and�Tourism�
Acknowledgment:��This�material�is�based�upon�work�supported�by�the�Department�of�Energy�under�Award�Number�DE�EE0000216��
Disclaimer:��This�report�was�prepared�as�an�account�of�work�sponsored�by�an�agency�of�the�United�States�Government.��Neither�the�United�
States�Government�nor�the�State�of�Hawaii,�nor�any�agency�thereof,�nor�any�of�their�employees,�makes�any�warranty,�express�or�implied,�or�
assumes�any�legal�liability�or�responsibility�for�the�accuracy,�completeness,�or�usefulness�of�any�information,�apparatus,�product,�or�process�
disclosed,�or�represents�that�its�use�would�not�infringe�privately�owned�rights.��Reference�herein�to�any�specific�commercial�product,�process,�or�
service�by�trade�name,�trademark,�manufacturer,�or�otherwise�does�not�necessarily�constitute�or�imply�its�endorsement,�recommendation,�or�
favoring�by�the�United�States�Government,�the�State�of�Hawaii�or�any�agency�thereof.��The�views�and�opinions�of�authors�expressed�herein�do�
not�necessarily�state�or�reflect�those�of�the�United�States�Government,�the�State�of�Hawaii�or�any�agency�thereof.�
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Executive�Summary�

This�analysis�finds�that�the�Hawaii�Code�(2009�International�Energy�Conservation�Code�with�amendments)�
provides�equal�or�greater�energy�savings�when�compared�to�the�2009�IECC�for�residential�buildings�and�
ASHRAE�Standard�90.1�2007�for�nonresidential�buildings.�The�Hawaii�amendments�are�included�for�
reference�in�Appendix�3�of�this�report.��

Residential�buildings.�The�energy�consumption�of�an�air�conditioned�home�complying�with�minimum�
requirements�of�the�Hawaii�Code�is�likely�to�be�2%�to�3%�higher�than�the�same�home�complying�with�the�
minimum�2009�IECC�requirements.�The�Hawaii�Code�also�includes�homes�without�air�conditioning�in�the�
scope�of�the�envelope�requirements,�providing�improved�comfort�as�well�as�likely�energy�savings�in�cases�
when�homeowners�install�room�air�conditioners.�The�magnitude�of�those�savings�is�difficult�to�quantify,�
but�it�seems�reasonable�to�assume�that�it�will�more�than�offset�the�2%�to�3%�penalty�in�air�conditioned�
homes.�Therefore,�the�net�impact�of�the�amendments�is�that�the�Hawaii�Code�provides�equal�or�greater�
energy�savings�for�residential�buildings�compared�to�the�2009�IECC.�

Nonresidential�buildings.�One�of�the�Hawaii�Code�amendments�reduces�stringency�for�nonresidential�
building�while�four�other�amendments�provide�increased�savings.�Therefore,�the�question�is�whether�lost�
savings�due�to�reduced�stringency�is�offset�by�the�additional�savings�due�to�the�other�amendments.���The�
modeling�and�research�carried�out�as�part�of�this�analysis�show�that:�

� The�Hawaii�Code�cool�roof�insulation�exception�for�nonresidential�buildings�increases�energy�
consumption�by�roughly�5%�for�buildings�following�that�compliance�path.�

� The�commissioning�requirement�should�provide�average�savings�of�at�least�5%.�

� The�occupancy�based�guest�room�controls�should�provide�at�least�5%�savings�in�hotels.��

� Submetering�requirements�should�provide�average�savings�of�at�least�5%�in�tenant�occupied�buildings.��

� The�inclusion�of�unconditioned�buildings�within�the�scope�of�the�envelope�requirements�will�likely�
provide�improved�comfort�and�some�energy�savings�in�cases�where�room�air�conditioners�or�spot�
coolers�are�used.�

The�net�impact�of�the�amendments�is�that�the�Hawaii�Code�provides�equal�or�greater�energy�savings�for�
nonresidential�buildings�compared�to�the�2009�IECC�and�ASHRAE�90.1�2007.�

Energy�savings�forecast.�The�Hawaii�Code�is�expected�to�provide�electricity�savings�of�642�MWh/yr�in�
2013,�increasing�to�3,397�MWh/yr�in�2023,�5,779�MWh/yr�in�2030�and�6,800�MWh/yr�in�2033.�Those�
estimates�are�savings�for�the�Hawaii�Code�vs.�the�2009�IECC�and�ASHRAE�Standard�90.1�2007.�Those�
estimates�are�net�savings,�in�which�an�increase�in�residential�energy�consumption�is�offset�by�savings�in�
commercial�construction.�Please�see�the�section�titled�Energy�Savings�Forecast�on�page�19�for�details.��

� �
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Introduction�

This�report�assesses�the�stringency�of�the�building�energy�code�(Hawaii�Code)�approved�by�the�Hawaii�
State�Building�Code�Council�in�February�2012.�The�approved�code�applies�to�both�residential�and�
nonresidential�buildings�and�consists�of�the�2009�International�Energy�Conservation�Code�(2009�IECC)�with�
specific�Hawaii�amendments.�The�following�codes�are�the�benchmark�for�this�assessment:�

� Residential�buildings:�2009�IECC�without�amendments�

� Nonresidential�buildings:�ASHRAE�Standard�90.1�2007�(note�that�the�Hawaii�Code�allows�90.1.�2007�as�
a�compliance�alternative�for�nonresidential�buildings)�

The�purpose�of�this�assessment�is�to�determine�whether�the�Hawaii�Code�meets�or�exceeds�these�
benchmark�codes�or�achieves�equivalent�or�greater�energy�savings.��

A�review�of�a�preliminary�version�of�this�stringency�assessment�was�provided�by�Kosol�Kiatreungwattana�
of�the�National�Renewable�Energy�Laboratory�in�September�2012.��

Summary�of�Hawaii�Amendments�

A�set�of�amendments�to�the�2009�IECC�were�approved�by�the�State�Building�Code�Council�in�February�
2012.�Those�amendments�are�included�as�an�attachment�to�this�report.�This�section�provides�a�brief�
summary.��

• The�scope�of�the�envelope�requirements�is�extended�to�apply�also�to�unconditioned,�habitable�
spaces�(HI�amendment�to�101.5.2)�

• Hawaii�amendments�provide�alternatives�for�residential�envelope�compliance:�

o Wall�insulation�tradeoffs�allow�reduction�in�insulation�for�walls�that�are�light�color�or�
shaded�by�overhangs.�The�reduction�is�also�allowed�if�90%�of�permanent�lighting�is�high�
efficacy�(HI�amendment�to�Table�402.1.1)�

o Four�options�for�ceiling�heat�gain�reduction�are�included:�insulation,�radiant�barrier�plus�
ventilation,�radiant�barrier�plus�cool�roof,�or�a�roof�heat�gain�factor�calculation�(new�
section�402.1.6)�

o Steel�frame�walls�do�not�require�R�5�continuous�insulation�if�they�qualify�for�one�of�four�
exceptions:�light�color,�overhang�shading,�high�efficacy�lighting,�or�high�efficiency�air�
conditioner�(HI�amendment�to�402.2.5)�

o North�facing�and�well�shaded�windows�are�exempt�from�the�SHGC�requirement�(HI�
amendment�to�402.3.3)�

o Air�leakage�exemption�for�unconditioned�dwellings,�which�exempts�them�from�sealing�
requirements�but�applies�alternative�requirements�for�minimum�natural�ventilation�vent�
area�and�ceiling�fan�stub�ins�(HI�amendment�to�402.4.1.1)�

o Air�leakage�allowance�for�jalousie�windows,�sets�a�higher�tested�air�leakage�threshold�
for�jalousies�(HI�amendment�to�402.4.4)�
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• No�roof�insulation�is�required�in�a�commercial�building�roof�that�has�a�qualifying�cool�roof�
membrane,�at�elevations�below�2,400�ft.�(HI�amendment�to�502.2.1)�

• An�area�weighted�average�is�allowed�for�commercial�window�SHGC�compliance�(HI�amendment�
to�502.3.3)�

• Mechanical�systems�commissioning�and�completion�requirements.�The�designer�is�required�to�
provide�a�written�statement�of�system�completion�(HI�amendment�to�503.2.9)�

• Hotel�thermostat�and�lighting�controls.�Automatic�controls�are�required�that�detect�whether�the�
room�is�occupied�and�adjust�the�thermostat�and�lighting�accordingly.�Interlock�switches�are�also�
required�on�lanai�doors�to�shut�off�AC�when�the�door�is�open�(HI�amendment�to�505.2.3)�

• Tenant�electrical�submetering�is�required�for�tenants�occupying�1,000�ft2�or�more�(HI�amendment�
to�505.7)�

Residential�Stringency�Assessment�

The�baseline�for�comparison�for�residential�buildings�is�the�2009�IECC.�The�Hawaii�Code�is�equal�to�the�
2009�IECC�except�for�a�number�of�amendments.�Therefore,�this�residential�code�assessment�addresses�
each�of�those�Hawaii�amendments�and�their�likely�energy�impact.��

Each�of�the�residential�amendments�is�presented�in�Table�1�alongside�the�corresponding�2009�IECC�
requirement.�In�each�case�a�determination�is�indicated�regarding�whether�the�2009�IECC�or�the�Hawaii�
Code�is�more�stringent.�This�assessment�shows�that�in�some�cases�the�Hawaii�Code�is�more�stringent�and�
in�others�the�2009�IECC�is�more�stringent.�In�some�cases�an�EnergyPlus�simulation�model�was�used�to�
evaluate�the�impact�of�the�Hawaii�amendment.��

The�energy�consumption�of�an�air�conditioned�home�complying�with�minimum�requirements�of�the�
Hawaii�Code�is�likely�to�be�2%�to�3%�higher�than�the�same�home�complying�with�the�minimum�2009�IECC�
requirements.�The�Hawaii�Code�also�includes�homes�without�air�conditioning�in�the�scope�of�the�envelope�
requirements,�providing�improved�comfort�as�well�as�likely�energy�savings�in�cases�when�homeowners�
install�room�air�conditioners.�The�magnitude�of�those�savings�is�difficult�to�quantify,�but�it�seems�
reasonable�to�assume�that�it�will�more�than�offset�the�2%�to�3%�penalty�in�air�conditioned�homes.�
Therefore,�the�net�impact�of�the�amendments�is�that�the�Hawaii�Code�provides�equal�or�greater�energy�
savings�compared�to�the�2009�IECC.��

Table�1.�Residential�Assessment�Summary�

2009�IECC� Hawaii�Amendment Discussion�

101.5.2.�Exempts�unconditioned�
buildings�from�envelope�
compliance.�Specifically,�exempts�
buildings�for�which�peak�design�
rate�of�energy�usage�for�space�
conditioning�is�less�than�3.4�
Btuhr�ft2.�

Includes�habitable�unconditioned�
spaces�in�scope�of�envelope�
requirements.��

The�intent�of�the�amendment�is�
that�all�residences�meet�the�
envelope�requirements,�which�
will�help�improve�comfort�of�
unconditioned�dwellings.�

Hawaii�Code�is�more�stringent.�

It�is�expected�that�this�
amendment�will�save�energy�by�
reducing�the�number�of�homes�
that�add�air�conditioning�after�
construction�and�will�improve�
the�efficiency�of�homes�that�do�
add�air�conditioning�after�
construction.��
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2009�IECC� Hawaii�Amendment Discussion�

Table�402.1.1.�Mass�wall�
insulation�requirement�is�R�3�
exterior�or�R�4�interior�

Allows�reduction�of�R�5�interior�
insulation�or�R�4�exterior�
insulation�for�walls�that�meet�
one�of�three�criteria.�

1. Exterior�surface�light�
reflectance���0.64�

2. 90%�high�efficacy�
lighting�

3. Overhang�shading�with�
projection�factor��0.3�
on�non�north�walls�

This�amendment�effectively�
allows�uninsulated�mass�walls�if�
the�project�meets�one�of�the�
three�criteria.�

The�intent�of�this�amendment�is�
to�provide�a�potentially�lower�
cost�path�to�equal�energy�
savings.��

Varies�depending�on�exception.

See�Table�4�for�analysis�results,�
which�show�that�option�1�is�
slightly�more�stringent�and�
options�2�and�3�are�slightly�less�
stringent.��

Solar�heat�gain�is�the�primary�
source�of�cooling�load�for�
residences�in�Hawaii.�Therefore,�
reflective�walls�and�overhangs�
provide�alternate�paths�for�
cooling�load�reduction.��

The�high�efficacy�lighting�
exception�increases�the�existing�
50%�limit�in�the�2009�IECC�to�
90%.��

Table�402.1.1.�Ceiling�insulation�
requirement�is�R�30�

New�section�402.1.6�provides�
four�ceiling�insulation�
alternatives�for�dwellings�located�
below�2,400�ft�elevation.�The�
intent�of�these�amendments�is�to�
provide�potentially�lower�cost�
paths�to�equal�performance.�In�
most�Hawaii�residences�the�
reduction�of�solar�heat�gain�
through�the�roof�is�the�primary�
concern.�

1. Roof�insulation.�R�30�at�
attic�ceiling�or�R�19�
under�roof�

2. Radiant�barrier�+�attic�
ventilation�

3. Radiant�barrier�+�cool�
roof�

4. Roof�heat�gain�factor���
0.05�(combines�U�factor,�
surface�absorptance,�
and�radiant�barrier)��

�

2009�IECC�is�more�stringent

See�Table�2�for�analysis�results.��

For�dwellings�located�above�
2,400�ft�elevation�there�is�no�
difference�in�stringency.�

For�dwellings�below�2,400�ft�
elevation�there�are�paths�that�
allow�less�than�R�30�insulation�
when�other�heat�gain�reduction�
measures�are�used.�However,�in�
some�cases�R�19�is�accepted�
without�additional�heat�gain�
measures.�Therefore,�this�
amendment�is�likely�to�be�slightly�
less�stringent�on�aggregate.��
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2009�IECC� Hawaii�Amendment Discussion�

402.2.5.�Steel�frame�walls�require�
R�13�cavity�insulation�+�R�5�
continuous�insulation�

Buildings�at�elevation�lower�than�
2,400�ft��are�exempt�from�the�R�5�
continuous�insulation�
requirement�if�they�meet�one�of�
the�following�criteria:�

1. Exterior�surface�light�
reflectance���0.64�

2. 90%�high�efficacy�
lighting�

3. Overhang�shading�with�
projection�factor��0.3�
on�non�north�walls�

4. Central�air�conditioner�
with�SEER���14.�

The�intent�of�this�amendment�is�
to�provide�a�potentially�lower�
cost�path�to�equal�energy�
savings,�considering�that�solar�
heat�gain�and�air�conditioning�
energy�is�the�primary�concern�in�
Hawaii.�

Hawaii�Code�is�equal�or�more�
stringent,�depending�on�
exception.��

See�Table�3�for�analysis�results.�

In�Hawaii’s�climate�solar�heat�
gain�is�the�primary�source�of�
cooling�load.�Reflective�walls�and�
overhangs�provide�alternate�
paths�for�cooling�load�reduction.��

The�high�efficacy�lighting�
exception�increases�the�existing�
50%�limit�in�the�2009�IECC�to�
90%.��

The�minimum�SEER�by�Federal�
regulation�is�SEER�13.��

402.3.3�Up�to�15�ft2�of�glazing�
area�is�exempted�from�the�U�
factor�and�SHGC�requirements�

In�addition,�north�facing�
windows�and�windows�shaded�
with�overhangs�providing�a�
projection�factor�of��1.0�are�
exempt�from�the�SHGC�
requirements.��

This�amendment�is�based�on�the�
fact�that�solar�heat�gain�is�the�
primary�concern�for�residential�
windows�in�Hawaii,�and�well�
shaded�windows�can�be�
exempted�from�the�SHGC�
requirement�with�little�energy�
penalty�

IECC�is�more�stringent�for�north�
facing�windows.�
Hawaii�code�is�equal�or�more�
stringent�for�non�north�facing�
windows.�

See�Table�5�for�analysis�results.��

The�energy�impact�is�likely�to�be�
small�because�solar�heat�gain�will�
be�very�low�through�the�
exempted�windows.��

402.4.1.1�building�envelope�
sealing�required�to�limit�
infiltration�

Unconditioned�dwellings�are�
exempted�from�the�sealing�
requirements.�In�addition,�
unconditioned�dwelling�must�
meet�minimum�requirements�for�
natural�ventilation�vent�area�and�
must�include�stub�ins�for�ceiling�
fans.��

Hawaii�Code�is�more�stringent.

Unconditioned�dwelling�envelope�
is�not�covered�by�the�2009�IECC,�
while�the�Hawaii�amendment�
includes�requirements�to�
improve�comfort�and�potentially�
offset�the�future�addition�of�air�
conditioning.��
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2009�IECC� Hawaii�Amendment Discussion�

402.4.4�Windows,�skylights�and�
sliding�glass�doors�must�meet�air�
leakage�limits�of�0.3�cfm/ft2�to�
minimize�infiltration�

A�higher�limit�of�1.2�cfm/ft2 is�
added�for�jalousie�windows.��

Jalousies�are�a�common�choice�in�
Hawaii�where�they�provide�the�
benefit�of�high�net�vent�area�for�
natural�ventilation.��

IECC�is�more�stringent.

There�is�likely�to�be�some�natural�
ventilation�benefit�during�mild�
weather�to�allowing�the�use�of�
jalousie�windows;�however,�
there�is�also�likely�to�be�some�
increased�infiltration�and�
increased�air�conditioning�energy�
during�hot�weather�conditions.��

�

Residential �Energy�Impact�

In�summary,�the�electricity�consumption�of�an�air�conditioned�house�complying�with�the�Hawaii�Code�is�
equal�to�or�slightly�higher�than�the�consumption�for�a�2009�IECC�house,�depending�on�which�Hawaii�Code�
compliance�path�is�followed.�The�range�in�performance�is�from�0%�to�6%�above�baseline�electricity�
consumption.�Equal�performance�results�from�a�choice�of�baseline�roof�(R�30)�and�window�(SHGC�0.30)�
compliance�options.�The�worst�case�path�includes�roof�design�option�#2�(ventilation�+�radiant�barrier)�
combined�with�clear�glass�on�the�north�side.�There�are�many�possible�compliance�path�combinations,�and�
the�likely�average�case�results�in�electricity�consumption�of�2%�to�3%�above�the�2009�IECC�baseline.�The�
average�impact�calculated�for�forecast�purposes�is�estimated�to�be�an�increase�of�2.3%,�as�described�on�
page�9.�

A�simulation�model�was�used�to�evaluate�the�energy�impact�of�several�Hawaii�Code�amendments.�Results�
for�those�alternatives�are�presented�in�this�section.�Please�see�Appendix�1�for�more�details�on�the�
EnergyPlus�simulation�model�and�assumptions.�This�prototype�home�simulation�model�was�selected�
because�it�was�developed�by�Pacific�Northwest�National�Laboratory�for�evaluating�energy�code�savings.���

The�electricity�consumption�results�for�the�baseline�residential�model�are�illustrated�in�Figure�1.�Total�
annual�electricity�consumption�is�19,876�kWh�per�year.�The�largest�end�use�is�air�conditioning�(cooling�+�
fan)�at�41%.�This�model�represents�a�2,400�ft2�two�story�house�with�24�hour�per�day�air�conditioning�and�
with�electric�resistance�water�heating.�As�a�result�the�consumption�is�higher�than�the�average�existing�
Hawaii�dwelling�due�to�both�the�size�and�the�continuous�air�conditioning.�The�average�Hawaii�residential�
electricity�customer�consumes�about�7,000�kWh/yr�of�electricity1.�However,�that�average�includes�both�
single�family�and�multi�family�dwellings,�and�many�of�those�existing�homes�have�little�or�no�air�
conditioning.�Many�existing�homes�also�have�solar�water�heating.�It�is�expected�that�the�energy�
consumption�predicted�by�this�prototype�model�is�reasonably�accurate�for�a�large�air�conditioned�home�
even�though�it�is�higher�than�the�average�existing�dwelling�unit.��

�

�

�����������������������������������������������������������������
1�2011�Hawaii�Data�Book,�Table�17.09,�DBEDT�
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�

Figure�1.�Residential�Baseline�Model�Electricity�Consumption�(kWh/yr)�
(EnergyPlus�model�results;�see�also�Appendix�1�for�assumptions)�

�

Roof�Insulation�
The�impact�of�Hawaii�Code�amendments�for�residential�roof�insulation�is�illustrated�in�Table�2.�The�first�
option�for�R�30�insulation�is�essentially�equal�to�the�IECC�2009�baseline.�Options�2,�3�and�4�are�less�
stringent�than�the�baseline�requirement,�resulting�in�an�increase�in�electricity�consumption�of�4.3%,�1.8%�
and�3.1%�respectively.��

Table�2.�Results�for�Residential�Roof�Alternatives�

Roof�Alternatives� kWh/yr Difference�

Option�1:�baseline�R�30� 19,876 ���

Option�2:�ventilation�+�radiant�barrier 20,730 4.3%�

Option�3:�radiant�barrier�+�cool�roof 20,236 1.8%�

Option�4:�RHGF�=�0.05�(cool�roof�+�R�3) 20,491 3.1%�

�

Metal�Frame�Walls�
The�impact�of�Hawaii�Code�amendments�for�residential�metal�frame�walls�is�illustrated�in�Table�3.�
Electricity�consumption�compared�to�the�baseline�is�nearly�equal�or�lower�in�all�cases.�The�two�cases�that�
reduce�solar�heat�gain,�reflective�walls�and�overhangs,�both�perform�slightly�better�than�the�baseline.�The�
alternatives�for�high�efficacy�lighting�and�higher�efficiency�air�conditioner�provide�nearly�equal�
performance�to�the�baseline.��
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Table�3.�Results�for�Residential�Metal�Frame�Wall�Alternatives�

Metal�Wall�Alternatives� kWh/yr Difference�

Baseline:�R�13�+�foam�board�sheathing (U�0.082) 19,790 ���

Alt�1:�R�13�+�64%�reflectance� 19,495 �1.5%�

Alt�2:�R�13�+�90%�high�efficacy�lighting 19,806 0.1%�

Alt�3:�R�13�+�overhangs�with�PF=0.3 19,441 �1.8%�

Alt�4:�R�13�+�SEER�14�air�conditioner 19,828 0.2%�

�

�

Figure�2.�Residential�Model�Showing�Wall�Overhang�Shading�

�

Mass�Walls�
The�impact�of�Hawaii�Code�amendments�for�residential�mass�walls�is�shown�in�Table�4.�The�first�
alternative,�high�reflectance�walls,�performs�better�than�the�baseline.�The�other�two�alternatives,�high�
efficacy�lighting�and�overhang�shading,�do�not�completely�offset�the�energy�penalty�due�to�eliminating�
mass�wall�insulation.��

Table�4.�Results�for�Residential�Mass�Wall�Alternatives�

Mass�Wall�Alternatives� kWh/yr Difference�

Baseline:�Mass�wall�with�insulation�(U�0.197) 20,836 ���

Alt�1:�no�insulation�+�64%�reflectance 20,402 �2.1%�

Alt�2:�no�insulation�+�90%�high�efficacy�lighting 21,917 5.2%�

Alt�3:�no�insulation�+�overhangs�with�PF=0.3 21,165 1.6%�

�

Residential �Window�Shading�
The�impact�for�residential�window�shading�exceptions�in�the�Hawaii�Code�amendments�is�shown�in�Table�
5.�Allowing�clear�glass�on�north�facing�windows�results�in�an�increase�in�electricity�consumption�compared�
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to�the�baseline.�The�exception�allowing�clear�glass�with�overhang�shading�on�non�north�orientations�
provides�slightly�better�performance�than�the�baseline.�The�combination�of�both�exceptions�results�in�a�
slight�increase�in�electricity�consumption�compared�to�the�baseline.��

Table�5.�Results�for�Residential�Window�Shading�Exceptions�

Window�Shading�Exceptions� kWh/yr Difference�

Baseline:�SHGC�0.30�for�all�windows 19,876 ���

Alt�1:�clear�glass�on�north�windows 20,157 1.4%�

Alt�2:�clear�glass�+�overhangs�(PF=1.0)�on�non�north 19,802 �0.4%�

Alt�1�+�Alt�2� 20,086 1.1%�

�

�

Figure�3.�Residential�Model�Showing�Window�Overhang�Shading�

�

Overall �Energy�Impact�for�Residential �Prototype�
As�noted�above,�the�impact�will�vary�depending�on�the�selected�compliance�paths.�As�a�rough�estimate�of�
the�likely�combined�impact�of�the�Hawaii�Code�amendments�the�simulation�results�described�above�are�
combined�for�a�net�increase�of�451�kWh/yr�for�the�prototype�single�family�house,�equal�to�about�2.3%.�
These�calculations�are�summarized�in�Table�6�and�are�based�on�the�following�assumptions.�

� Each�of�the�four�roof�options�listed�in�Table�2�is�followed�equally.�In�other�words,�each�option�accounts�
for�25%�of�new�construction.�The�net�impact�is�an�increase�of�457�kWh/yr�per�home.��

� Each�of�the�four�steel�frame�wall�alternatives�in�Table�3�is�also�followed�equally,�resulting�in�a�net�
savings�of�147�kWh/yr�per�home�or�0.7%.�Assuming�that�75%�of�new�homes�have�steel�frames,�the�
overall�net�savings�drops�to�110�kWh/yr.��

� The�fraction�of�new�residences�with�mass�walls�is�assumed�to�be�very�small;�therefore�that�impact�is�
not�included�in�this�estimate.�

� For�windows,�each�of�the�four�options�listed�in�Table�5�is�followed�equally,�and�the�net�impact�is�an�
increase�of�104�kWh/yr.��
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Table�6�also�includes�second�set�of�simulation�results�using�a�reduced�air�conditioning�schedule.�The�
original�PNNL�prototype�model�assumed�24�hour�per�day�cooling,�which�is�not�the�norm�in�Hawaii�where�
natural�ventilation�provides�cooling�for�much�of�the�year�and�where�high�electricity�rates�provide�
incentive�for�conservation.�The�following�air�conditioning�schedule�was�implemented�in�the�EnergyPlus�
model�to�represent�more�typical�operation.�The�results�are�listed�in�the�right�hand�column�in�Table�6.��

� Jan�1�–�Feb�28:�No�air�conditioning�

� Mar�1�–�Mar�15:�4pm��7pm�(3�hours/day)�

� Mar�16�–�May�31:�4pm�–�8pm�(4�hours/day)�

� Jun�1�–�Oct�31:�2pm�–�8pm�(6�hours/day)�

� Nov�1�–�Nov�15:�4pm�–�7pm�(3�hours/day)�

� Nov�15�–�Dec�31:�No�air�conditioning�

�
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Table�6.�Estimate�of�Energy�Impact�for�Prototype�2,400�ft2�Single�Family�House�

Roof�Alternatives� kWh/yr�
(Original�PNNL�

model�
assumption,�

24/7�air�
conditioning)�

kWh/yr
(Reduced�air�
conditioning�

schedule)�

Option�1:�baseline�R�30� 19,876�� 15,391��
Option�2:�ventilation�+�radiant�barrier 20,730�� 16,021��
Option�3:�radiant�barrier�+�cool�roof 20,236�� 15,708��
Option�4:�RHGF�=�0.05�(cool�roof�+�R�3) 20,491�� 15,835��
����Average� 20,333�� 15,739��
Baseline:�R�30� 19,876�� 15,391��
Difference�(kWh/yr)� 457�� 348��
Metal�Wall�Alternatives� kWh/yr�
Alt�1:�R�13�+�64%�reflectance� 19,495�� 15,155��
Alt�2:�R�13�+�90%�high�efficacy�lighting 19,806�� 15,244��
Alt�3:�R�13�+�overhangs�with�PF=0.3 19,441�� 15,113��
Alt�4:�R�13�+�SEER�14�air�conditioner 19,828�� 15,465��
����Average� 19,643�� 15,244��
Baseline:�R�13�+�foam�board�sheathing 19,790�� 15,296��
Difference�(kWh/yr)� (147)� (52)�
75%�of�difference�(assuming�75%�of�new�homes�use�steel�framing) (110)� (39)�
Window�Shading�Exceptions� kWh/yr�
SHGC�0.30�for�all�windows� 19,876�� 15,391��
Alt�1:�clear�glass�on�north�windows 20,157�� 15,572��
Alt�2:�clear�glass�+�overhangs�(PF=1.0)�on�non�north 19,802�� 15,356��
Alt�1�+�Alt�2� 20,086�� 15,535��
����Average� 19,980�� 15,463��
Baseline:�SHGC�0.30�for�all�windows 19,876�� 15,391��
Difference�(kWh/yr)� 104�� 72��
Total�Net�Impact� �
Roof�Alternatives� 457�� 348��
Metal�Wall�Alternatives� (110)� (39)�
Window�Shading�Exceptions� 104�� 72��
Net�increase�in�electricity�(kWh/yr) 451�� 381��
Net�increase�in�electricity�(%)� 2.3%� 2.5%�
�

� �
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Nonresidential�Stringency�Assessment�

ASHRAE�90.1�2007�is�the�benchmark�code�for�nonresidential�buildings.�This�analysis�shows�that�the�Hawaii�
Code�is�likely�to�provide�equal�or�greater�energy�savings�compared�to�90.1�2007.�This�nonresidential�
assessment�is�presented�in�two�parts.��

1. First�is�a�comparison�of�the�2009�IECC�to�90.1�2007,�showing�that�the�2009�IECC�provides�equal�
or�greater�energy�savings.��

2. Second�is�a�comparison�of�the�Hawaii�Code�to�the�2009�IECC,�showing�that�the�Hawaii�Code�is�
likely�to�provide�equal�or�greater�savings.��

The�Hawaii�Code�also�permits�the�use�of�90.1�2007�as�a�compliance�option�for�nonresidential�buildings.�
Therefore,�buildings�following�that�option�will,�of�course,�meet�the�stringency�of�90.1�2007.��

Nonresidential�Assessment�� �2009�IECC�vs.�ASHRAE�90.1�2007�

A�2009�assessment�by�Pacific�Northwest�National�Laboratory2�identified�differences�between�the�2009�
IECC�and�90.1�2007.�The�purpose�of�that�assessment�was�to�aid�states�in�determining�whether�the�2009�
IECC�meets�or�exceeds�90.1�2007.�That�assessment�identified�a�list�of�key�differences�to�be�considered,�
and�those�differences�are�summarized�in�Table�7�along�with�a�discussion�of�the�likely�impact�for�buildings�
in�Hawaii.��

In�some�cases�the�2009�IECC�is�more�stringent�and�in�other�cases�90.1�2007�is�more�stringent.�In�general,�
the�envelope�requirements�of�the�2009�IECC�are�equivalent�or�more�stringent.�In�cases�where�the�HVAC�
requirements�are�different,�they�are�typically�more�stringent�in�90.1�2007.�However,�most�of�the�HVAC�
differences�apply�for�only�specific�building�or�system�types�and�do�not�apply�generally.�The�water�heating�
requirements�of�the�2009�IECC�are�equal�or�more�stringent.�Lighting�requirements�are�essentially�equal.��

In�aggregate�the�relative�stringency�will�vary�from�one�building�to�the�next,�but�in�most�cases�the�
difference�will�be�very�small.�The�summary�in�Table�7�indicates�that�the�2009�IECC�is�likely�to�provide�
equal�or�greater�savings�when�compared�to�ASHRAE�90.1�2007.��

�

Table�7.�Key�Differences�–2009�IECC�vs.�ASHRAE�90.1�2007�

2009�IECC� 90.1�2007 Discussion�

No�separate�category�for�semi�
heated�buildings.�

Includes�separate�envelope�
requirements�for�semi�heated�
buildings.�

No�difference.��

Semi�heated�buildings�are�very�
rare�or�non�existent�in�Hawaii’s�
climate�

Glazing�sloped�at�more�than�15�
degrees�from�vertical�is�
considered�a�skylight�

Glazing�sloped�at�more�than�30�
degrees�from�vertical�is�
considered�a�skylight�

Varying�case�by�case�impact

�����������������������������������������������������������������
2�Conover,�David,�et�al.�Comparison�of�Standard�90.1�2007�and�the�2009�IECC�with�Respect�to�Commercial�
Buildings,�December�2009,�Pacific�Northwest�National�Laboratory.�
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2009�IECC� 90.1�2007 Discussion�

Walls�considered�“above�grade”�
if�more�than�15%�of�area�is�above�
grade.�

Above�grade�wall�requirement�
applies�to�above�grade�portion�
and�below�grade�requirement�to�
below�grade�portion.�

2009�IECC�more�stringent.

Impact�is�likely�small,�but�some�
below�grade�portions�of�walls�
may�require�more�insulation�
under�the�IECC�

40%�window�wall�ratio�limit�
calculated�based�on�above�grade�
wall�area.�

40%�window�wall�ratio�
calculation�includes�below�grade�
wall�area�

2009�IECC�more�stringent.

Buildings�with�below�grade�walls�
would�be�allowed�more�window�
area�under�90.1�2007.��

Opaque�envelope,�metal�building�
insulation�requirement�is�R�16�

Metal�building�insulation�
requirement�is�R�13�

2009�IECC�more�stringent.

The�insulation�requirement�for�
metal�building�walls�is�slightly�
more�stringent�in�2009�IECC.��

Other�opaque�envelope�
insulation�requirements�are�
identical.�

SHGC�requirement�varies�
depending�on�overhang�
projection�factor:�

0.25�for�PF�<�0.25�
0.33�for�0.25���PF�<�0.50�
0.40�for�PF���0.50�

SHGC�requirement�is�0.25,�with�
multipliers�available�for�overhang�
shading�(Table�5.5.4.4.1).�

�

2009�IECC�more�stringent.

Without�overhangs�the�two�
codes�are�equal.��

With�overhangs,�the�2009�IECC�
requirement�will�be�more�
stringent�in�most�cases,�
especially�when�PF�<�0.25�and�PF�
>�0.50.��

Skylight�area�limited�to�3%�of�
roof�area�

Skylight�area�limited�to�5%�of�
roof�area�

2009�IECC�more�stringent

Skylight�U�factor�0.75� U�1.98�with�curb�or�U�1.36�with�
curb�

2009�IECC�more�stringent

Skylight�SGHC�0.35 SHGC�0.36�for�up�to�2%�roof�area

SHGC�0.19�for�2.1%�–�5%�

Varies.�

IECC�2009�more�stringent�if�area�
less�than�2%�or�greater�than�3%.�

90.1�more�stringent�if�area�is�
between�2%�and�3%.�

No�credit�for�roof�reflectance� Allows�reduced�roof�insulation�
with�qualifying�cool�roof�(Table�
5.5.3.1)�

2009�IECC�more�stringent

HVAC�sizing�limited�to�load�
calculations�

No�specific�sizing�requirement 2009�IECC�more�stringent
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2009�IECC� 90.1�2007 Discussion�

No�requirement� HVAC�system�optimum�start�
control�required�for�systems�>�
10,000�cfm�

90.1�2007�more�stringent

No�requirement� Dehumidification�(6.5.2.3)�limits�
the�use�of�reheat�and�
simultaneous�heating�and�cooling�
for�dehumidification,�with�a�
number�of�exceptions.�

90.1�2007�more�stringent

Service�water�heating�equipment�
efficiency�(Table�504.2)�

Service�water�heating�equipment�
efficiency�(Table�7.8)�

2009�IECC�equal�or�more�
stringent�

Interior�lighting�power�
allowances�(Table�505.5.2)�

Two interior�lighting�power�
allowance�methods.�The�building�
area�method�(Table�9.5.1)�is�
equivalent�to�IECC.�The�space�by�
space�method�(Table�9.6.1)�is�an�
alternate�path�that�can�be�less�
stringent.��

Little�difference.��

Nonresidential�Assessment�� �Hawaii �Code�vs.�2009�IECC�

As�the�second�step�in�this�assessment,�the�Hawaii�Code�is�compared�to�the�2009�IECC.�Table�8�describes�
the�Hawaii�Code�amendments�alongside�a�description�of�the�corresponding�section�of�the�2009�IECC.�In�
each�case�a�determination�of�relative�stringency�is�described.�In�the�following�section,�more�discussion�of�
energy�impact�is�included.��

One�of�the�amendments�reduces�stringency�compared�to�the�2009�IECC�while�four�other�amendments�
provide�increased�savings.�Therefore,�the�question�is�whether�lost�savings�due�to�reduced�stringency�is�
offset�by�the�additional�savings�due�to�the�other�amendments.�In�brief,��

� The�cool�roof�insulation�exception�increases�energy�consumption�by�roughly�5%�for�buildings�following�
that�compliance�path.�

� The�commissioning�requirement�should�provide�average�savings�of�at�least�5%.�

� The�occupancy�based�guest�room�controls�should�provide�at�least�5%�savings�in�hotels.��

� Submetering�requirements�should�provide�average�savings�of�at�least�5%�in�tenant�occupied�buildings.��

� The�inclusion�of�unconditioned�buildings�within�the�scope�of�the�envelope�requirements�will�likely�
provide�saving�in�future�avoided�air�conditioning�energy.�

The�net�impact�of�the�amendments�is�that�the�Hawaii�Code�provides�equal�or�greater�energy�savings�for�
nonresidential�buildings�compared�to�the�2009�IECC�and�ASHRAE�90.1�2007.��

�
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Table�8.�Nonresidential�Assessment�–�Hawaii�Code�vs.�2009�IECC�

2009�IECC� Hawaii�Amendment Discussion�

101.5.2.�Exempts�unconditioned�
buildings�from�envelope�
compliance.�Specifically,�exempts�
buildings�for�which�peak�design�
rate�of�energy�usage�for�space�
conditioning�is�less�than�3.4�
Btuhr�ft2.�

Includes�habitable�unconditioned�
spaces�in�scope�of�envelope�
requirements.��

The�intent�of�the�amendment�is�
that�all�habitable�buildings�meet�
the�envelope�requirements,�
which�will�help�improve�comfort�
of�unconditioned�dwellings.�

Hawaii�Code�is�more�stringent.�

It�is�expected�that�this�
amendment�will�save�energy�by�
reducing�the�number�of�buildings�
that�add�air�conditioning�after�
occupancy�and�will�improve�the�
efficiency�of�buildings�that�do�
add�air�conditioning�after�
construction.��

502.2.1�Roof�insulation�
requirement�for�climate�zone�1�
is:��

� R�15�for�insulation�
above�roof�

� R�19+R�5�thermal�block�
for�metal�building�

� R�30�for�attic�and�other�

For�buildings�at�elevation�below�
2,400�ft,�no�insulation�is�required�
if�the�roof�has�initial�reflectance�
of���0.70�and�extended�
reflectance���0.55.��

The�intent�is�to�provide�a�
potentially�lower�cost�alternative�
to�insulation.�In�Hawaii�solar�heat�
gain�reduction�is�the�primary�role�
of�roof�insulation,�and�a�cool�roof�
membrane�will�significantly�
reduce�heat�gain.��

IECC�is�more�stringent.

An�EnergyPlus�simulation�analysis�
shows�that�electricity�
consumption�increases�by�5%�for�
a�medium�sized�office�building�
that�follows�the�cool�roof�
exception.�See�Table�9�for�
simulation�results.��

The�impact�will�vary�between�
building�types�and�will�vary�based�
on�building�dimensions.��

502.3.3�Maximum�fenestration�
SHGC�limits�

Allows�an�area�weighted�average�
SHGC�to�be�used�for�compliance�

No�impact.�

Not�net�increase�in�solar�heat�
gain.��

503.2.9�HVAC�System�
Completion�requirements�include�
air�balancing,�hydronic�system�
balancing�and�O&M�manuals�

Requirements�added�for�system�
commissioning�and�
commissioning�plan,�which�
require�that�the�design�
professional�provide�written�
certification�of�system�
completion�prior�to�occupancy.�

In�addition,�more�detail�is�added�
to�the�balancing�requirements.��

Hawaii�Code�is�more�stringent.

The�commissioning�requirement�
has�potential�for�significant�
energy�savings.�See�page�17�for�
discussion.�One�study�reports�
13%�average�savings.�Savings�of�
at�least�5%�are�considered�likely.�

The�additional�balancing�
requirements�have�potential�for�
minor�additional�savings.�
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2009�IECC� Hawaii�Amendment Discussion�

505.2.3�Sleeping�unit�controls.�
Requires�a�master�switch�in�hotel�
guest�rooms�controlling�
permanently�wired�luminaires�
and�switched�receptacles.��

Hotel�thermostat�and�lighting�
controls.�Automatic�controls�are�
required�that�detect�whether�the�
room�is�occupied�and�adjust�the�
thermostat�and�lighting�
accordingly.�Interlock�switches�
are�also�required�on�lanai�doors�
to�shut�off�AC�when�the�door�is�
open�

Hawaii�Code�is�more�stringent.

Significant�savings�are�expected�
due�to�automatic�control�of�both�
lighting�and�thermostat.��

In�addition,�significant�savings�
should�be�provided�by�HVAC�
interlock�switches�on�balcony�
doors.��

Hotels�represent�a�significant�
fraction�of�construction�in�
Hawaii,�so�this�amendment�
should�have�a�large�impact.�

Savings�of�at�least�5%�seem�
reasonable�for�hotel�buildings.�
See�page�17�for�further�
discussion�of�likely�savings�for�
occupancy�based�controls.�

505.7�requires�separate�electrical�
metering�for�individual�dwelling�
units�

Expands�the�submetering�
requirement�to�all�nonresidential�
buildings�and�requires�electrical�
submetering�for�all�tenants�
occupying�at�least�1,000�ft2.��

Hawaii�Code�is�more�stringent.

While�not�guaranteeing�energy�
savings,�submetering�provides�
energy�consumption�information�
to�tenants�and�increases�the�
incentive�to�conserve.��

Savings�of�at�least�5%�seem�likely�
for�tenant�occupied�buildings�
that�fall�under�the�scope�of�this�
requirement.��

See�page�18�for�further�
discussion�of�likely�savings�for�
submetering.�

�

Nonresidential�Energy�Impact�

Cool�Roof�Exception�
EnergyPlus�simulation�results�show�that�electricity�use�increases�by�about�5%�when�the�Hawaii�Code’s�
nonresidential�cool�roof�exception�is�followed.�Results�are�summarized�in�Table�9.�That�exception�allows�
an�uninsulated�roof�if�a�qualifying�cool�roof�membrane�is�installed.�The�magnitude�of�the�impact�will�vary�
between�building�types�and�will�vary�based�on�building�dimensions.�These�results�are�for�a�three�story�
office�building�model�that�was�developed�by�Pacific�Northwest�National�Laboratory�for�use�in�energy�code�
studies.�The�impact�will�like�be�greater�in�one�and�two�story�buildings�and�lower�in�taller�buildings.�More�
information�about�the�prototype�building�model�is�included�in�Appendix�2.��
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Two�sets�of�simulation�results�are�presented�in�Table�9.�The�base�roof�meets�minimum�2009�IECC�
requirements�for�a�U�factor�of�0.062�and�has�a�roof�surface�solar�reflectance�of�30%.�The�Hawaii�Code�
roof�has�no�insulation�and�a�U�factor�of�0.52.�The�cool�roof�reflectance�is�assumed�to�be�55%,�accounting�
for�aged�performance.�If�the�reflectance�were�assumed�to�be�70%,�which�is�the�minimum�requirement�for�
new�roof�reflectance,�then�the�energy�penalty�would�be�only�2%�rather�than�5%.��

It�is�important�to�note�that�not�all�nonresidential�buildings�will�follow�this�compliance�exception.�
Therefore,�the�statewide�average�impact�will�be�lower.��

Table�9.�Nonresidential�Simulation�Results,�Electricity�Consumption�(kWh/yr)�

�

BASE�ROOF
U�factor�=�0.062

Reflectance�=�30%�

Hawaii�Code�Exception��
COOL�ROOF,��

NO�INSULATION��
U�factor�=�0.52�

Reflectance�=�55%�

DIFFERENCE�
(%)�

Heating� 4,754 11,435� 140.5%

Cooling� 270,645 299,399� 10.6%

Interior�Lighting� 153,611 153,611� 0.0%

Exterior�Lighting� 62,925 62,925� 0.0%

Interior�Equipment� 226,829 226,829� 0.0%

Fans� 32,988 36,240� 9.9%

Total� 751,751 790,439� 5.1%

�

Commissioning��
The�energy�savings�achieved�through�commissioning�will�vary�among�buildings.�A�2009�study�by�Lawrence�
Berkeley�National�Lab�estimated�an�average�of�13%�source�energy�savings�for�new�construction.3�It�is�
reasonable�to�expect�energy�savings�of�at�least�a�5%�percent�due�to�the�Hawaii�Code’s�requirement�for�
commissioning.��

Hotel�Sleeping�Unit�Controls�
A�2010�study�commissioned�by�Pacific�Gas�&�Electric�found�an�average�of�25%�guest�room�energy�savings�
for�occupancy�based�controls�based�on�field�monitoring.�A�simulation�study�estimated�15%�HVAC�savings�
for�on/off�control�and�5%�HVAC�savings�for�temperature�setback�control.�4�

A�2011�report�prepared�for�the�California�Energy�Commission�to�support�energy�code�development�
estimates�guest�room�occupancy�controls�produced�HVAC�savings�of�12�25%�and�guest�room�lighting�
savings�of�16%.5�

�����������������������������������������������������������������
3�Mills,�Evan,�“Building�Commissioning,�A�Golden�Opportunity�for�Reducing�Energy�Costs�and�Greenhouse�
Gas�Emissions”,�LBNL,�July�21.�2009.��
4�PG&E,�Emerging�Technologies�Program,�“Application�Assessment�Report�#0825,�Occupancy�Based�
Guestroom�Controls�Study”,�April�10,�2010.��
5�California�Utilities�Statewide�Codes�and�Standards�Team,�“Guest�Room�Occupancy�Controls”,�October�
2011.��
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Based�on�these�studies,�the�savings�due�to�the�Hawaii�Code�requirements�for�sleeping�unit�controls�could�
reasonably�be�expected�to�be�at�least�5%�for�hotel�buildings.�That�savings�estimate�is�based�on�
assumptions�that�guest�room�HVAC�accounts�for�about�25%�of�total�hotel�energy�use�and�guest�room�
lighting�accounts�for�about�10%.�The�remainder�of�the�hotel�energy�consumption�is�assumed�to�be�due�to�
hot�water,�plugs�loads,�cooking,�and�lighting�and�HVAC�for�support�areas�and�would�not�be�affected�by�
this�code�requirement.��

Submetering�
Submetering�does�not�guarantee�any�energy�savings,�but�provides�greater�incentive�to�tenants�to�
consume�less�energy.�A�report�by�the�National�Science�and�Technology�Council�describes�studies�of�
submetering’s�impact�on�residential�buildings�showing�savings�of�0�to�20%.�No�studies�were�identified�on�
the�impact�in�nonresidential�buildings,�however�case�studies�were�presented�claiming�savings�of�30%�and�
18%�due�to�tenant�submetering.6�

The�impact�of�the�submetering�requirement�in�the�Hawaii�Code�will�vary�among�buildings.�It�seems�
reasonable�to�expect�an�average�of�about�5%�energy�savings�for�the�tenant�occupied�buildings�that�fall�
under�the�scope�of�this�requirement.��

Overall �Energy�Impact�for�Nonresidential �Buildings�
The�estimate�for�the�combined�impact�of�the�four�measures�discussed�above�is�an�energy�savings�of�7.5%�
for�hotels�and�3.5%�for�other�nonresidential�buildings�compared�to�ASHRAE�Standard�90.1�2007,�equal�to�
roughly�1.21�kWh/ft2�per�year�for�hotels�and�0.49�kWh/ft2�for�other�nonresidential�buildings.�The�savings�
estimate�is�summarized�in�Table�10.�That�estimate�is�based�on�the�following�assumptions.�

� Average�electricity�consumption�for�new�buildings�is�16.1�kWh/ft2�per�year�for�hotels�and�14.0�kWh/ft2�
per�year�for�other�nonresidential�buildings.�(See�table�notes�for�sources)�

� One�half�of�new�nonresidential�buildings�use�the�cool�roof�exemption,�resulting�in�an�average�increase�
of�2.5%,�equal�to�0.40�kwh/ft2�in�hotels�and�0.35�kWh/ft2�in�other�nonresidential�buildings�

� Mechanical�system�commissioning�provides�an�average�of�5%�savings,�equal�to�0.81�kWh/ft2�in�hotels�
and�0.70�kWh/ft2�in�other�nonresidential�buildings.�

� Hotel�sleeping�unit�controls�save�5%�in�hotels,�equal�to�0.81�kWh/ft2.�

� Submetering�saves�5%�and�applies�to�20%�of�nonresidential�buildings,�equal�to�0.14�kWh/ft2.�Potential�
savings�in�hotels�are�not�included�because�submetering�would�likely�affect�only�a�small�part�of�their�
total�energy�consumption.��

�����������������������������������������������������������������
6�“Submetering�of�Building�Energy�and�Water�Use”,�National�Science�and�Technology�Council,�October�
2011.��
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Table�10.�Nonresidential�Electricity�Impact�Estimate�(kWh/ft2�yr)�

� Hotel Other Notes
Baseline�electricity�consumption� 16.1� 14.0� Sources:�

Hotel,�Evan�Mills,�LBL,�referencing�T.�Van�
Liew,�HECO,�2003�
“Other”,�office�simulation�model,�described�
on�page�26.�

Cool�roof�exemption� 0.40� 0.35� 2.5%�increase
Commissioning� (0.81) (0.70) 5%�savings
Sleep�unit�occupancy�controls� (0.81) 0.00� 5%�savings�in�hotels�
Submetering� 0.00� (0.14) 5%�savings�in�20%�of�"other"�buildings
Net�impact�(kWh/ft2/yr)� (1.21) (0.49)
Net�impact�(%)� �7.5% �3.5%
�

Energy�Savings�Forecast�

This�section�of�the�report�includes�construction�forecasts�for�both�residential�and�nonresidential�projects�
followed�by�forecasts�of�energy�impact�in�the�years�2013,�2023�and�2033.�The�energy�impact�estimate�
compares�the�Hawaii�Code�to�the�2009�IECC�for�residential�buildings�and�to�ASHRAE�Standard�90.1�2007�
for�nonresidential�buildings.��

Residential �Construction�Forecast�

The�forecast�for�residential�new�construction�is�based�on�past�construction�activity.�Statewide�
construction�for�the�ten�years�of�2002�through�2011�is�listed�in�Table�11�and�plotted�in�Figure�4�and�Figure�
5.�These�data�show�a�ten�year�average�of�3,827�single�family�units�per�year�and�1,339�apartments�per�
year.�The�data�also�show�a�significant�decline�in�construction�since�2005.��

�

Table�11.�Residential�Construction�History,�Number�of�Dwelling�Units�
(Source:�Dodge�data�provided�by�Mary�Blewitt,�DBEDT)�

Year� Single�family� Apartments
���2002� 4,191� 1,186��
���2003� 5,131� 687��
���2004� 4,967� 2,581��
���2005� 6,413� 2,490��
���2006� 5,191� 1,126��
���2007� 4,370� 1,342��
���2008� 2,653� 987��
���2009� 2,145� 381��
���2010� 1,702� 1,513��
���2011� 1,504� 1,100��

5�yr�average� 2,475����� 1,065�����
10�yr�average� 3,827����� 1,339�����

�
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�

Figure�4.�Residential�Construction�History,�Single�Family��
(Source:�Dodge�data�provided�by�Mary�Blewitt,�DBEDT)�

�

�

Figure�5.�Residential�Construction�History,�Apartments�
(Source:�Dodge�data�provided�by�Mary�Blewitt,�DBEDT)�

�

The�residential�construction�forecast�used�in�this�analysis�is�illustrated�in�Figure�6�and�Figure�7.�The�
construction�activity�for�2013�is�assumed�to�be�equal�to�the�5�year�average,�which�is�2,475�single�family�
units�per�year�and�1,065�apartment�units�per�year.�Then�activity�is�assumed�to�increase�until�2018�when�it�
would�reach�the�10�year�average.�Figure�6�shows�the�assumption�for�number�of�units�constructed�in�each�
year.�Figure�7�shows�the�cumulative�number�of�new�units�constructed�over�20�years.�The�cumulative�total�
for�single�family�units�reaches�38,038�in�the�year�2023,�64,825�in�2030�and�76,305�in�the�year�2033.�The�
cumulative�total�for�apartment�units�reaches�13,908�in�2023,�23,283�in�2030�and�27,301�in�2033.��

�

Figure�6.�Residential�Construction�Forecast,�Units�per�Year�
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�

�

Figure�7.�Residential�Construction�Forecast,�Cumulative�Number�of�Units�

Nonresidential�Construction�Forecast�

Nonresidential�construction�is�estimated�to�include�430,000�ft2/yr�of�hotels�and�1.49�million�ft2/yr�of�other�
nonresidential�buildings.�This�is�a�rough�estimate�based�on�Dodge�data�for�permit�value�and�the�
assumption�that�average�permit�value�is�$200�per�square�foot�of�floor�area.�The�resulting�historical�
estimate�of�floor�area�is�shown�in�Figure�8�for�hotels�and�Figure�9�for�other�nonresidential�buildings.�The�
cumulative�construction�forecasts�for�2023,�2030�and�2033�are�summarized�in�Table�12.�

�

�

Figure�8.�Hotel�Construction�History�
(Source:�Dodge�data�provided�by�Mary�Blewitt,�DBEDT)�

�
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�

Figure�9.�Other�Nonresidential�Construction�History�
(Source:�Dodge�data�provided�by�Mary�Blewitt,�DBEDT)�

�

Table�12.�Nonresidential�Construction�Forecast,�Square�Feet�of�Floor�Area�

� 2013 2023 2030 2033

Hotels� 430,000 4,300,000 7,310,000�� 8,600,000

Other�nonresidential� 1,490,000 14,900,000 25,330,000�� 29,800,000

Total� 1,920,000 19,200,000 32,640,000�� 38,400,000

�

Residential �Energy�Impact�Forecast�

The�estimated�impact�of�the�Hawaii�Code�on�residential�energy�is�an�increase�of�609�MWh/yr�in�2013�
(year�1)�compared�to�the�2009�IECC.�The�cumulative�total�increases�to�9,107�MWh/yr�in�2023�(year�10),�
15,477�MWh/yr�in�2030�and�18,208�MWh/yr�in�2033�(year�20).�Calculations�are�summarized�in�Table�13.�
These�estimates�are�based�on�the�residential�construction�forecast�described�on�page�19�and�the�
residential�energy�calculation�described�on�page�9.�The�forecast�for�energy�impact�was�determined�as�
follows:�

� The�increase�of�381�kWh/yr�in�electricity�for�air�conditioning�described�in�Table�6�is�appropriate�for�a�
2,400�ft2�single�family�home�with�seasonally�varying�air�conditioning�operation.�

� The�typical�single�family�home�size7�is�assumed�to�be�1,700�ft2�rather�than�2,400�ft2.�The�impact�is�
assumed�to�reduce�proportionately�from�381�to�270�kWh/yr.��

� As�a�rough�assumption,�75%�of�new�homes�statewide�have�air�conditioning,�reducing�the�average�
impact�to�202�kWh/yr.��

� For�apartments,�the�impact�is�assumed�to�be�50%�of�the�value�calculated�for�single�family�homes,�equal�
to�101�kWh/yr�per�apartment.�

�����������������������������������������������������������������
7�Hawaii�Housing�Planning�Study,�2011�Inventory�Report,�SMS�Research�&�Marketing�Services,�November�
2011.�This�report�notes�that�the�median�single�family�home�size�is�1,700�ft2�on�Oahu�and�1,400�to�1,500�ft2�
on�other�islands.�The�Oahu�value�is�used�in�this�analysis�based�on�the�assumption�that�average�new�homes�
would�be�larger�than�average�existing�homes.��
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Table�13.�Residential�Energy�Forecast��
(Positive�value�indicates�increase�in�electricity�consumption)�

� 2013 2023 2030� 2033
Single�family� #�units� 2,475� 38,038� 64,825� 76,305�

� kWh/yr�unit 202� 202� 202� 202�
� MWh/yr� 501� 7,699� 13,121� 15,445�

Apartment� #�units� 1,065� 13,908� 23,283� 27,301�
� kWh/yr�unit 101� 101� 101� 101�
� MWh/yr� 108� 1,408� 2,356� 2,763�

Total� #�units� 3,539� 51,946� 88,108� 103,606�
� MWh/yr 609� 9,107� 15,477� 18,208�

�

Nonresidential�Energy�Impact�Forecast�

The�estimated�savings�for�the�nonresidential�buildings�under�the�Hawaii�Code�is�1,250�MWh/yr�in�2013�
compared�to�ASHRAE�Standard�90.1�2007.�The�cumulative�total�increases�to�12,504�MWh/yr�in�2023,�
21,257�MWh/yr�in�2030�and�25,008�MWh/yr�in�2033.�These�savings�estimates�are�summarized�in�Table�
14.�This�estimate�combines�the�construction�forecast�described�on�page�21�with�the�savings�estimate�
described�on�page�18.�

Table�14.�Nonresidential�Energy�Forecast�
(Negative�value�indicates�decrease�in�electricity�consumption)�

� 2013 2023 2030� 2033

Hotel� ft2� 430,000� 4,300,000� 7,310,000�� 8,600,000�
� kWh/�ft2� (1.21)� (1.21)� (1.21)� (1.21)�
� MWh/yr� (520)� (5,203)� (8,845)� (10,406)�

Other�� ft2� 1,490,000� 14,900,000� 25,330,000�� 29,800,000�
� kWh/�ft2� (0.49)� (0.49)� (0.49)� (0.49)�
� MWh/yr� (730)� (7,301)� (12,412)� (14,602)�

Total� ft2� 1,920,000� 19,200,000� 32,640,000�� 38,400,000�
� MWh/yr� (1,250)� (12,504)� (21,257)� (25,008)�

�

Net�Energy�Impact�Forecast�

The�net�overall�impact�of�the�Hawaii�Code�is�estimated�to�be�savings�of�642�MWh/yr�in�2013,�3,397�
MWh/yr�in�the�year�2023,�5,779�MWh/yr�in�2030�and�6,800�MWh/yr�in�the�year�2033.�These�estimates�
are�summarized�in�Table�15�which�shows�that�the�expected�increase�in�residential�energy�consumption�is�
offset�by�the�estimated�savings�in�nonresidential�energy�consumption.��

Table�15.�Combined�Residential�and�Nonresidential�Energy�Forecast�

2013 2023 2030� 2033
Residential�(see�also�Table�13)� 609� 9,107� 15,477� 18,208�
Nonresidential�(see�also�Table�14)� (1,250)� (12,504)� (21,257)� (25,008)�
Total� (642)� (3,397)� (5,779)� (6,800)�

� �
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Appendix�1���Residential�Prototype�Simulation�Model�

Residential �Model�Starting�Point�

The�starting�point�for�the�residential�prototype�simulation�model�is�a�single�family�model�developed�by�
Pacific�Northwest�National�Laboratory�(PNNL)�for�evaluating�energy�code�savings.�The�selected�EnergyPlus�
input�file�includes�the�following�characteristics:�

� Single�family,�two�story,�2,400�ft2�floor�area.��

� Slab�on�grade�floor�

� Air�conditioning�and�heat�pump�heating,�with�24�hour�per�day�conditioning�and�75°F�cooling�setpoint�

� 2009�IECC�minimum�equipment�efficiency,�including�SEER�13�air�conditioner�

� Electric�water�heating�(no�solar�water�heating)�

� Honolulu�Airport�weather�data�

� IECC�2009�compliance�

The�file�was�downloaded�from�www.energycodes.gov/development/residential/iecc_models.��

More�details�of�model�characteristics�are�documented�in�PNNL’s�report�Methodology�for�Evaluating�Cost�
Effectiveness�of�Residential�Energy�Code�Changes,�April�2012,�available�at�
http://www.energycodes.gov/development/residential/methodology/.��

�

Figure�10.�Residential�Prototype�Model��
(Source:�Methodology�for�Evaluating�Cost�Effectiveness�of�Residential�Energy�Code�Changes,�

PNNL,�April�2012)�

Residential �Model�Modifications�and�Assumptions�

The�following�updates�were�made�to�the�prototype�model�obtained�from�PNNL:�

� The�file�was�updated�to�run�on�EnergyPlus�v7.1,�the�latest�version�at�the�time�of�this�study.�

� Attic�vent�area�was�increased�in�the�baseline�model.�Output�from�the�original�baseline�model�showed�
an�average�attic�ventilation�rate�of�1.4�air�changes�per�hour�(ach)�based�on�an�EnergyPlus�effective�
leakage�area�(ELA)�input�of�57.4�in2.�Based�on�a�survey�of�literature�on�measured�attic�ventilation�rates�
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it�appears�that�an�average�ventilation�rate�of�about�2.7�ach�is�typical8.�Therefore,�the�baseline�attic�ELA�
was�increased�to�114.7�in2,�which�results�in�an�average�attic�ventilation�rate�of�2.7�ach,�ranging�from�
about�1�ach�to�5�ach�depending�on�wind�speed�and�temperature.�

Two�additional�baseline�models�were�developed�in�order�to�evaluate�the�wall�insulation�tradeoffs�in�the�
Hawaii�Code:�1)�metal�framed�wall�baseline�and�2)�mass�wall�baseline.�The�baseline�metal�wall�
construction�has�U�factor�of�0.082(2009�IECC�requirement)�and�solar�absorptance�of�70%.�The�baseline�
mass�wall�consists�of�concrete�masonry�units�with�insulation�and�drywall�on�the�interior�and�with�U�factor�
of�0.197�(2009�IECC�requirement).�The�mass�wall�solar�absorptance�is�70%.�

Roof�construction�options�were�modeled�in�EnergyPlus�as�follows:�

� Radiant�barrier.�A�material�layer�was�added�under�the�roof�(at�the�top�of�the�attic)�with�minimal�
“thermal�resistance”�but�with�“thermal�absorptance”�of�0.05�rather�than�0.90�used�for�other�materials.��

� Cool�roof.�The�“solar�absorptance”�of�the�roof�membrane�was�changed�from�a�baseline�of�70%�to�45%,�
which�represents�an�aged�reflectance�of�55%.��

� Extra�ventilation.�The�“Effective�Leakage�Area”�input�was�doubled�from�114.7�in2�to�229.4�in2,�to�
represent�the�doubling�of�minimum�vent�area�required�for�this�option.�The�result�in�EnergyPlus�is�to�
roughly�double�the�attic�ventilation�air�change�rate.��

Two�of�the�wall�insulation�exceptions�apply�for�residences�where�high�efficacy�lighting�is�used�for�a�
minimum�of�90%�of�permanently�installed�lighting�fixtures.�The�baseline�requirement�is�50%.�To�represent�
this�change�from�50%�to�90%�the�lighting�power�density�is�decreased�from�0.138�W/ft2�of�hardwired�
lighting�in�the�baseline�model�to�0.083�W/ft2,�which�is�a�reduction�of�40%.�This�reduction�is�based�on�an�
assumption�that�the�average�efficacy�of�the�high�efficacy�lighting�is�45�lumens/watt�and�the�efficacy�of�
standard�lighting�is�15�lumens/watt.�The�average�efficacy�in�the�baseline�case�is�22.5�lumens/watt,�and�
the�average�efficacy�in�the�improved�case�is�37.5�lumens/watt,�which�results�in�a�40%�drop�in�lighting�
power.��

Another�wall�insulation�exception�applies�where�the�visible�light�reflectance�of�the�exterior�wall�surface�is�
at�least�64%.�This�requirement�is�expressed�in�visible�reflectance�rather�than�solar�reflectance�because�the�
solar�reflectance�performance�data�is�not�commonly�available�for�wall�paint.�In�the�EnergyPlus�model�it�is�
assumed�that�the�two�values�are�equal.��

� �

�����������������������������������������������������������������
8�Parker,�Danny,�“A�Stratified�Air�Model�for�Simulation�of�Attic�Thermal�Performance”,�Florida�Solar�Energy�
Center,�http://www.fsec.ucf.edu/en/publications/html/FSEC�PF�226�91/�
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Appendix�2���Nonresidential�Prototype�Simulation�Model�

An�EnergyPlus�simulation�model�was�used�in�this�analysis�to�evaluate�the�impact�of�the�cool�roof�
insulation�exception�for�nonresidential�roofs.�A�prototype�medium�sized�office�building�model�developed�
by�Pacific�Northwest�National�Laboratory�was�used�as�the�baseline.�That�model�has�the�following�
characteristics.�

� Three�stories�

� 53,600�ft2�floor�area�

� 33%�window�wall�ratio�

� Packaged�VAV�air�conditioning�system�

� 90.1�2007�compliant�envelope,�lighting�and�HVAC�for�ASHRAE�climate�zone�1�(which�includes�Hawaii)�

More�details�of�the�prototype�model�are�included�in�the�report,�“Achieving�the�30%�Goal:�Energy�and�Cost�
Savings�Analysis�of�ASHRAE�Standard�90.1�2010”.�That�report,�along�with�the�EnergyPlus�model,�is�
available�at�http://www.energycodes.gov/development/commercial/90.1_models.��

�

�

Figure�11.�Nonresidential�Prototype�Model��
(Source:�www.energycodes.gov)�

�

For�this�analysis�the�prototype�model�was�updated�with�climate�and�location�data�for�Honolulu�and�was�
converted�to�run�on�EnergyPlus�version�7.1.�Changes�to�the�roof�insulation�and�the�roof�surface�“solar�
absorptance”�were�made�to�evaluate�the�energy�impact�of�replacing�the�baseline�roof�with�an�uninsulated�
cool�roof.�Results�are�presented�earlier�on�page�17�and�in�Table�9.��

Appendix�3�–�Hawaii�Code�Amendments�

Amendments�adopted�by�the�Hawaii�State�Building�Code�Council�in�February�2012�are�attached�for�
reference.��

� �
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APPENDIX 2.14 

Mailing List 

(Attached as separate excel file)



�

�

�

�

�

�

�

�

�

�

�

APPENDIX 2.15 

DAGS Building Statewide ESPC Final 



DEPARTMENT OF ACCOUNTING AND
GENERAL SERVICES BUILDINGS - STATEWIDE 

ENERGY SERVICE PERFORMANCE CONTRACT (ESPC) 
PROPOSAL REVIEW 

D.A.G.S. Job No. 56-10-0652 

FINAL SUBMITTAL 

January 2012 

828 Fort Street Mall, Suite 500 � Honolulu, Hawaii  96813 
Tel: 808 521-3773 



Department of Accounting and General Services  
ESPC Proposal Comparison 
Task Order No. 3.A 
January 31, 2012 

�
�

TABLE OF CONTENTS 

Page

1.0 FIELD SURVEY COMPARISON  ...................................................................................... 1 

2.0 PROPOSAL COMPARISON ............................................................................................. 1 

2.1  Baseline Utility Usage and Cost ........................................................................... 2 

2.2 Energy Conservation Measures Cost .................................................................... 3 

2.3  Energy Conservation Measures Savings ............................................................. 4 

2.4 Cash Flow Comparison ......................................................................................... 5 

ATTACHMENT M1 - Mechanical Field Survey 

1 - Field Survey Comparison 

ATTACHMENT P1 - Proposal Comparison Analysis 

1 - Baseline and Projected Utility Savings Comparison 

2 - ECM Comparison 

3 - Cash Flow Comparison 



Department of Accounting and General Services  
ESPC Proposal Comparison 
Task Order No. 3.A 
January 31, 2012 

1�
�

1.0 FIELD SURVEY COMPARISON 

InSynergy Engineering (ISE) conducted limited field surveys at DAGS facilities to confirm the 

findings and recommended scope of work developed by the three proposers:  Ameresco, 

Johnson Control, and Noresco.  Field surveys were conducted from July 11-18, 2011 on the 

islands of Oahu, Hawaii, Kauai, and Maui.   A majority of the mechanical and electrical systems 

were evaluated and compared with the proposer’s evaluations.  Based on the proposals, it 

appears that Ameresco has a completed a more comprehensive review of the facilities and has 

covered a larger set of energy conservation measures.  Johnson Controls, however, has a more 

detailed list of the existing mechanical systems and equipment.   

Based on our field survey, we agree equally among the three proposers with their 

recommended mechanical system upgrades and overall condition assessment of the 

equipment.  However, Ameresco and Johnson Controls are more ambitious about upgrades to 

the mechanical systems.  If we take into consideration the time frame of a 20 year contract, 

these recommended upgrades would be necessary although the condition of the equipment 

may currently be satisfactory.  Both Ameresco and Noresco appear to have similar programs for 

lighting retrofits and in general we agree with the recommended scopes of work for these 

electrical ECM’s.  Both of these proposals include more extensive electrical upgrades than 

Johnson Controls. Ameresco and Johnson Controls have a larger scope for HVAC replacement 

and in general we agree with the recommended scopes of work.  The findings of our surveys 

are summarized in attachment M1 for the DAGS facilities. 

2.0   PROPOSAL COMPARISON 

ISE reviewed and summarized the proposals that were developed by three proposers.  

Ameresco organized their proposal by ECM’s while Noresco organized the ECM’s by island.  

Johnson Controls organized their proposal by facility and listed the ECM’s for each building 

separately.  The findings of our proposal comparison are summarized in attachment P1 for 

DAGS facilities on Oahu, Hawaii, Kauai, Maui, and Molokai.  Results of our proposal 

comparison detailed in this attachment are summarized as follows: 
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2.1   Baseline Utility Usage And Cost 

The comparison of the baseline energy usage and total utility costs of the three prospers are as 

follows:  The Johnson Controls has higher assumed electricity rates for Oahu while Noresco 

and Ameresco were similar.  Noresco and Johnson Controls have similar rates for Maui and 

Hawaii while rates for Molokai and Kauai varied among the three candidates.  All three 

proposers have similar reported baseline electricity usage for all islands except for Oahu.  

Johnson Controls reports a one year baseline electricity usage for Oahu of 4,248,172 kWh 

annually while Amereso reports a high of 10,868,688 kWh annually.  Baseline electricity cost 

data show Ameresco and Noresco to have a similar total annual cost.  Johnson Controls did not 

make a distinction between baseline electricity and water expense and reported only a 

combined utility expense.  Baseline water usage is similar among the three candidates for Maui, 

Molokai, and Kauai.  Noresco and Amereso report the same usage for Oahu while Johnson 

Controls reports a lower number.  The reported water figures for the island of Hawaii varied 

significantly for the three proposers.   

   Noresco Ameresco 
Johnson 
Controls 

Baseline Energy Use Electricity (kwh/year) Oahu 8,289,638 10,868,688 4,248,172 
 Electricity (kwh/year) Maui 974,693 975,719 975,719 
 Electricity (kwh/year) Molokai 364,260 364,260 364,260 
 Electricity (kwh/year) Hawaii 1,276,938 1,125,011 1,128,221 
 Electricity (kwh/year) Kauai 983,222 1,047,745 984,232 

Electricity (kwh/year) Total  11,888,751 14,316,900 7,700,604
    
 Water (kgal/year) Oahu 15,244 15,244 9,608
 Water (kgal/year) Maui 4,511 5,104 4,511
 Water (kgal/year) Molokai 881 898 881
 Water (kgal/year) Hawaii 858 n/a 5,071
 Water (kgal/year) Kauai 673 673 673

Water (kgal/year) Total  22,167 21,919 20,744
    

Utility ($) = elec + water Total  3,782,616 3,901,815 2,336,111
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2.2 Energy Conservation Measures Cost 

   Noresco Ameresco 
Johnson 
Controls 

ECM Cost ($) Lighting  All Islands 1,734,791 1,445,486 588,489
 Energy Management All Islands 2,758,625 4,275,514 3,567,516
 HVAC (air side) All Islands 539,838 1,236,002 5,174,684
 HVAC (water side) All Islands 1,714,934 3,297,418 2,738,431

Data Center 
Reconfiguration All Islands 2,113,778 3,095,925 0

 Water All Islands 0 178,519 75,700
 Envelope All Islands 2,905 3,757,477 0
 Renewable Energy All Islands 0 6,634,067 11,250,618
 Information Technology All Islands 72,253 91,309 0
 Other All Islands 342,509 822,406 234,964
 IGA All Islands 0 0 99,170

Total ECM Cost Total  9,279,633 24,834,123 23,729,572
 Rebates/Tax Credit Total  172,617 212,903 0

Net Construction Cost Total  9,107,016 24,621,220 23,729,572

The comparison breakdown of the major ECM costs for each of the three proposers is as 

follows: 

Ameresco proposes to spend the most on energy cost measures at $24,621,220 with Johnson 

Controls following closely at $23,729,572.  Noresco proposes to spend less than half of what 

the other two proposed at $9,107,016.  Johnson Controls proposes to spend more on 

renewable energy at $11,250,618 than all of Noresco’s proposed ECM’s.  Johnson Controls 

also proposes significant spending in HVAC replacement but much less on lighting.  However, 

they are not proposing any improvements in the data center reconfiguration, information 

technology, and the envelope categories.  Ameresco also shows a significant portion of their 

ECM costs going to renewable energy at $6,634,067.  This amounts to a little more than half of 

what Johnson Control proposes.  They are also proposing higher spending on energy 

management, data center reconfiguration, and envelope modifications than the others.  

Noresco’s ECM’s are spread evenly among most of the categories.  However, they are not 

proposing any spending in the water and renewable energy categories.  Photovoltaics will be 

owned by Noresco under its PPA plan.  It should be noted that the proposed ECM costs for 

Ameresco and Johnson Controls include construction and soft costs while Noresco’s total only 
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represents construction costs.   If soft cost factors like design fees, commissioning, and interest 

are included, Noresco’s total ECM cost would increase to $11,091,758.   

2.3 Energy Conservation Measures Savings 

The comparison breakdown of the major ECM savings for each of the three proposers is 

summarized as follows:   

ECM Savings ($/year) Noresco Ameresco 
Johnson 
Controls

Lighting  All Islands 205,418 164,333 216,896
 Energy Management All Islands 256,838 177,104 188,629
 HVAC (air side) All Islands 68,261 65,403 426,486
 HVAC (water side) All Islands 77,023 103,020 280,767
 Data Center Reconfiguration All Islands 249,722 363,162 0
 Water All Islands 0 8,596 6,113
 Envelope All Islands 949 2,374 0
 Renewable Energy All Islands 198,879 462,143 654,808
 Information Technology All Islands 36,261 62,132 0
 Other All Islands 151,884 99,575 63,114

Total ECM Savings Total  1,245,235 1,507,842 1,836,813

The data shows Johnson Controls with the greater annual ECM savings at $1,836,813 with 

Ameresco second at $1,507,842, and Noresco third with $1,245,235. It should be noted that 

Johnson Controls also reported a significantly lower baseline energy usage than the others, a 

fact that may help boost its overall savings.  Most of Johnson Controls savings show to be 

coming from renewable energy and HVAC improvement, those very ECM’s they propose to 

invest in.  They also show the highest savings in the lighting category although they proposed to 

spend significantly less than the other proposers.  Ameresco’s ECM annual savings data show 

most of the savings coming from renewable energy and data center re-configuration, those very 

ECM’s they propose to invest in.  However, their investment in HVAC improvement does not 

show any significant savings return.  Unlike the other proposers, there is no dominant ECM 

annual savings category for Noresco.  The annual savings are balanced among lighting, energy 

management, HVAC, data center reconfiguration, and renewable energy categories.   The data 

shows Noresco’s savings in the energy management to be greater than the other proposers.   
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2.4 Cash Flow Comparison 

The Cash Flow Comparison presented below summarizes the overall financial costs and 20 

year cash flows for the three proposers: 

Noresco* Ameresco** 
Johnson 
Controls***

Base 
Project 

Alternate
Project 

Total Project Costs Total Construction Costs 9,279,633 21,784,320 19,620,458 19,651,060
Subtotal Soft Costs 1,812,125 3,049,804 2,746,864 4,078,510
Total Project Costs 11,091,758 24,834,124 22,367,322 23,729,570

Annual Fees First Year Annual Fees 689,732 49,734 47,615 318,912

Cash Flow 
Summary Financed Project Cost 11,091,758 27,356,914 23,320,441 24,948,182

Total Utility Cost Savings  32,300,219 45,058,176 40,270,094 59,521,946
Guaranteed Cost Savings 32,300,219 44,917,800 40,111,349 59,521,946
Total Annual Fees 13,913,610 1,164,492 1,114,878 9,496,587
Total Financing Payments 13,580,596 43,753,307 38,996,471 36,056,932
Power Purchase Payments 3,891,106
Total Net Savings 914,907 140,377 158,745 13,968,427

* Noresco PV:  600 KW, PPA 
** Ameresco 908 KW (base), PV:1,629 KW, PPA project financed (alternate), 
includes additional $4.2M in capital projects 
*** Johnson Controls PV: 660 KW buildings + 600 KW parking 
canopy, project financed 

The analysis assumes a 20 year finance term at 5% interest and 4% utility escalation rate for all 

proposers.  This section is broken down into three sections comprised of projects costs, annual 

fees, and summary.  Ameresco has included a second option for financing additional renewable 

energy, primarily PV, as an alternate third party financed PPA project.  Noresco’s proposal also 

involves a PPA and the payments involved under this agreement are reflected in the total net 

savings.  The total project costs include the cost for construction and soft costs.  Ameresco and 

Johnson Controls report similar values and are double what Noresco proposes.  The proposed 

annual fee section list various subcategories of charges such as measurement and verification 

(M&V) and maintenance agreements.  Noresco proposes significantly higher annual fees at 

$689,732 due to maintenance agreements and functions.  Johnson Control’s first year annual 

fees of $318,912 consist mainly of monitoring and verification while Ameresco doesn’t report 
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any maintenance data.  Subsequently, they have the lowest annual fee at $47,615.  The 

breakdown of the Preliminary Cash Flow Analysis is as follows: 

Johnson Controls has structured their proposal such that their net savings after the 20 year 

period is $13,968,427.  This amount is the remainder after all of the guaranteed savings has 

been used to finance the construction costs and annual fees.  Noresco reports a net savings of 

$914,907 with Ameresco reporting $140,377 for its base project at the end of the 20 year 

period.  Direct comparison of the cash flow projections indicates that the Johnson Controls 

proposal will provide more capital back to the state over the life of the contract at the expense of 

higher initial investment.  The investment proposed under Ameresco’s plan is similar to Johnson 

Controls but with a significantly lower savings.  Noresco‘s plan proposes a significantly lower 

investment than the others with a guaranteed cost savings that is comparable to Ameresco’s 

proposal. 
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APPENDIX 2.16 

Technical Review Comments for DAGS Phase 2 IGA 



TECHNICAL�REVIEW�COMMENTS�FOR�DAGS�PHASE�2�IGA���

�

1. ECM�1���Premium�Efficiency�Lighting:����
a. Please�confirm�that�light�poles�for�all�parking�areas�will�also�be�replaced�with�high�

efficiency�LED�lighting.��Volume�2�appears�to�have�pole�lighting�included�but�it�doesn’t�
seem�to�be�included�in�the�narrative�in�Volume�1.�

b. Please�verify�that�the�Lighting�Ordinance�of�each�island�is�complied�with�when�exterior�
lighting�is�retrofitted�or�replaced.�

2. �ECM�2�–�Lighting�Controls:��No�comment.�
3. ECM�3�–�New�Energy�Management�and�Control�System�–�No�comment.�
4. ECM�5�–�PV�Power�Generation:����

a. Please�confirm�that�all�roofs�with�PV�that�are�not�being�replaced�are�in�good�condition�with�
a�remaining�life�of�at�least�20�years.���

b. Please�confirm�that�the�HECO/MECO/HELCO/KIUC�feeders�have�sufficient�capacity�and�meet�
the�utility�company�requirements�for�interconnection.�

c. The�Volume�2,�Schedule�A�(Pages�9,10)�shows�22�buildings�for�PV�Power�Generation,�while�
the�Site�drawings�(Volume�2,�ECM�5)�show�10�buildings,�and�the�Energy�Savings�Analysis�
(Volume�2)�show�12�buildings�in�index�but�only�9�have�analysis.�Please�coordinate�all�
sections�to�show�the�correct�amount�of�buildings.�

d. The�energy�savings�analysis�section�shows�all�of�the�simulations�using�“Kahului�Airport”�data�
for�all�work�on�all�islands.��Please�provide�closer�data�to�the�specific�job�locations.�

5. ECM�6���Chiller�Plant�Upgrades:�
a. �Please�confirm�if�the�chillers�have�been�sized�based�on�actual�building�loads�and�are�not�

oversized.�
b. Please�confirm�if�temporary�air�conditioning�will�be�required�for�the�Wailuku�State�Office�

building.�
6. ECM�7����Cooling�Tower�Upgrades:���For�the�new�cooling�towers�at�the�Wailuku�State�Office�

building,�recommend�providing�304�ss�in�lieu�of�galvanized�towers.�
7. ECM�8�–�Repair�Duct�Leaks:���No�comment.�
8. ECM�9�–�Variable�Volume�Pumping:���Recommend�providing�a�bypass�on�each�system�to�

maintain�the�minimum�required�chiller�flow��to�allow�for�off�hour�cooling.�
9. ECM�10�–�Fan�Variable�Frequency�Drives:��Recommend�providing�each�drive�with�a�bypass�

starter.�
10. ECM�11�–�Replace�HVAC�Equipment:�

a. For�Kamehameha�V,�Kaunakakai�Phase�1�&�2,�and�Maui�Dept�of�Agriculture�Bldg�A,�
recommend�replacing�air�conditioning�systems�in�their�entirety�and�using�R�407C�or�E�or�R�
410A�or�other�0�ODP�refrigerants.�

b. Ensure�that�all�new�equipment�have�coated�condenser�coils,�and�UV�lights�in�the�air�
handlers�in�accordance�with�DAGS�guidelines.�



c. Please�also�confirm�if�air�conditioning�systems�have�been�sized�based�on�actual�loads�and�
are�not�oversized.�

11. ECM�12�–�Replace�Window�Air�Conditioning�Units:���Confirm�that�replacement�of�window�units�
with�high�efficiency�variable�refrigerant�flow�Dx�units�will�not�be�cost�effective.�

12. ECM�14�–�Energy�Efficient�Transformers:��No�comment.�
13. ECM�16�–�Replace�Refrigerators:��No�comment.�
14. ECM�17�–�Ice�Machine�Measures:��No�comment.�
15. ECM�18�–�Water�Conservation�Plumbing�Measures:���Ensure�that�ADA�fixture�requirements�are�

also�addressed.�
16. ECM�19�–�Heat�Pump�Water�Heaters:���Confirm�that�replacement�of�water�heaters�with�solar�

water�heating�in�lieu�of�heat�pumps�will�not�be�cost�effective.�
17. ECM�20���Premium�Efficiency�Motors:��Please�confirm�if�motors�have�been�replaced�based�on�

actual�loads�and�are�not�oversized.�
18. ECM�21�–Vending�Machine�Controllers:��No�comment.�
19. ECM�22�–�Computer�Facility�Upgrades:��No�comment.�
20. ECM�23�–�Replace�Roofs:��Please�confirm�if�installation�of�additional�roof�insulation�or�a�radiant�

barrier�would�be�cost�effective�as�part�of�the�reroofing.�
21. ECM�24�–�Pipe�Insulation:���No�comment.�
22. ECM�25�–�Weather�Stripping:��No�comment.�
23. ECM�26�–�Computer�Power�Management:��No�comment.�
24. ECM�27�–�Replace�Windows:��Please�use�double�pane�low�e�low�SC�windows�for�the�window�

replacements.�
25. ECM�28�–�Irrigation�System�Measures:��No�comment.�
26. Additional�Comments:�

a. ��Please�confirm�that�the�air�conditioning�loads�in�each�facility�were�confirmed�by�monitoring�
and/or�load�analysis.���Any�building�where�the�existing�system�is�oversized�should�be�retro�
commissioned��for�proper�air�and�chilled�water�flows,�and�the�systems�adjusted�and�
rebalanced�to�match�the�actual�loads.�

b. Please�ensure�that�the�appropriate�energy�rebates�are�applied�for�and�approved�by�Hawaii�
Energy.�
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ISE PROPOSAL EVALUATION REPORT 

 

1.0 FIELD SURVEYS 

InSynergy Engineering (ISE) conducted limited field surveys to confirm the findings and recommended 
scope of work developed by the two proposers:   Ameresco and Johnson Controls.   The findings of our 
surveys are summarized in attachments M1.1 and M1.2, and E1 for the DOT airport facilities, in 
attachments M2 and E2 for the DOT Harbors, and in attachments M3 and E3 for the DOT highways. 

Results of our survey work detailed in these attachments are summarized as follows: 

1.1 DOT AIRPORTS 

Johnson Controls appears in general to have completed a more comprehensive review of the existing 
mechanical systems and equipment at the DOT Airports, except at the Honolulu International Airport 
where Ameresco appears to have completed a more detailed survey.   In general, we agree with the 
recommended mechanical system upgrades that were recommended, and agree with the overall 
condition assessment of the equipment that was completed by both proposers, with the exception that 
we recommend providing a third chiller plant at the HIA Diamond Head wing following the current 
design for the central chilled water system modernization instead of replacing it with a micro-grid chiller 
plant.   Johnson Controls’ proposal includes more mechanical upgrades than Ameresco. 

Both Johnson Controls an Ameresco appeared to have similar programs for lighting retrofits and 
transformer replacements, and in general we agree with the recommended scopes of work for these 
electrical ECM’s.  Ameresco’s proposal includes more electrical upgrades than Johnson Controls. 

Johnson Controls appears to have a larger scope included for photovoltaics than Ameresco.  However, at 
several sites Johnson Controls includes installing additional PV’s on buildings that appear to be out of 
the project boundaries, and on some roofs that appear to require reroofing within the 20 year projected 
life of the panels. 

1.2 DOT HARBORS 

Johnson Controls appears to have completed a more comprehensive review of the existing mechanical 
systems and equipment and includes more mechanical upgrades for DOT Harbors than Ameresco.   In 
general, we agree with the recommended mechanical system upgrades that were recommended, and 
agree with the overall condition assessment of the equipment that was completed by both proposers.    

Both Johnson Controls an Ameresco appeared to have similar programs for lighting retrofits and 
transformer replacements, and in general we agree with the recommended scopes of work for these 
electrical ECM’s.  Ameresco’s proposal includes more electrical upgrades than Johnson Controls. 

Johnson Controls also has a larger scope included for photovoltaics than Ameresco.   



1.3 DOT HIGHWAYS 

Johnson Controls appears to have completed a more comprehensive review of the existing mechanical 
systems and equipment and includes more mechanical upgrades for DOT Highways than Ameresco.   In 
general, we agree with the recommended mechanical system upgrades that were recommended, and 
agree with the overall condition assessment of the equipment that was completed by both proposers.    

Both Johnson Controls an Ameresco appeared to have similar programs for lighting retrofits and 
transformer replacements, and in general we agree with the recommended scopes of work for these 
electrical ECM’s.  Ameresco’s proposal includes more electrical upgrades than Johnson Controls. 

Johnson Controls also has a larger scope included for photovoltaics than Ameresco. 

2.0 PROPOSAL COMPARISON 

ISE reviewed and summarized the proposals and the 2 follow-up responses that were developed by the 
two proposers:   Ameresco and Johnson Controls.   The findings of our proposal comparison are 
summarized in attachment P1 for all DOT facilities and include DOT airport, DOT Harbors, and DOT 
highways. 

Results of our proposal comparison detailed in this attachment are summarized as follows: 

Sheet 1 - Summary for Baseline Energy Usage, ECM Cost and Savings confirms that both Ameresco and 
Johnson Controls utilized similar but not identical utility rates and assumed approximately the same 
total baseline electrical and water/sewer consumption and annual utility costs.  The annual total utility 
cost baseline in Ameresco’s proposal was $38.8 Million versus $35.5 Million in Johnson Control’s 
analysis.  A detailed breakdown of the baseline energy use by Division and each facility within the 
Division is included on Sheet 2 - Baseline Energy Comparison by Division.    

The Sheet 1 - Summary also shows that Ameresco is proposing to implement $211.2 Million in ECM’s 
versus $153.8 Million by Johnson Controls with the breakdown of the total ECM investment by category 
summarized as follows: 

                                                                                                                                           Amerecso          Johnson Controls 

 

 

This indicates that Ameresco is implementing significantly more upgrades in lighting, building envelop 
upgrades (including re-roofing), various other miscellaneous improvements, and maintenance, while 



Johnson Controls is investing more in renewable energy (PV), and HVAC upgrades.  Ameresco has also 
included an additional $76 Million in additional capital projects which have not yet been defined.    The 
ECM Costs are also detailed for each Division and each facility within the Division on Sheet 3.  ECM Cost 
Comparison, and are described and detailed further on Sheet 5.  ECM Breakdown Cost.   

Please note that Sheet 1 - Summary also shows that Ameresco is proposing to implement more ECM’s 
for the DOT-Harbors and DOT-Highways, while Johnson Controls is expending more ECM upgrades for 
DOT-Airports: 

                 Amerecso          Johnson Controls 

 

 

The Sheet 1 - Summary also shows that Ameresco is estimating an annual utility cost savings due to the 
implementation of their recommended ECM’s of $10.6 Million versus $23.3 Million for Johnson 
Controls.   The breakdown of the total ECM savings by category is summarized as follows: 

  

                                                                                                                                          Amerecso           Johnson Controls 

 

This summary indicates that Ameresco is estimating significantly higher savings in lighting and water 
conservation, while Johnson Controls is estimating higher savings realized in renewable energy (PV), and 
HVAC upgrades.  The ECM Savings are also  detailed for each Division and each facility within the 
Division on Sheet 4.  ECM Savings Comparison, and are described and detailed further on Sheet 6 - ECM 
Breakdown Savings.   There appears to be a discrepancy in Johnson Control’s proposal in that the 
estimate ECM savings on Sheet 4 matches the Sheet 1 - Summary for Savings by ECM Category of 
$23,291,151, but the ECM Savings on Sheet 6 - ECM Breakdown Savings tallies only $17,984,820, with 
the disparity caused by an inconsistency in the HVAC savings ($11,163,620 on Sheet 1 vs.  $5,953,507 on 
Sheet 6). 

The Sheet 1 - Summary also shows that Johnson’s estimates of the total utility savings realized by the 
implementation of the ECM’s are higher than those estimated by Ameresco in all three of the DOT ‘s 
operational areas, including DOT-Airport, DOT-Harbors, and DOT-Highways: 



                                                                                                                                                             Amerecso           Johnson Controls 

 

 

 

Sheet 7 - Preliminary Cash Flow Comparison summarizes the overall financial costs and 20 year cash 
flows for both proposers.   Ameresco has structured their proposal so that their net savings after the 20 
year period is only $502,089.   All of the savings realized would be used to finance the initial ECM’s plus 
the additional $76 Million in additional capital projects that have not yet been defined.   This would 
provide the DOT a means to finance other deferred maintenance projects through the ESPC contract 
during this timeframe.   Conversely, Johnson Controls has structured their proposal to maximize the 
return to the State to realize a net savings of $211,173,050 at the end of the 20 year period. 

Direct comparison of the cash flow projections indicates that the Johnson Controls proposal will provide 
more capital back to the DOT over the 20 year life of the contract.   However, the savings projections in 
Johnson Control’s proposal are contingent on two issues that need to be verified: 

1. Renewable energy savings for Johnson Controls are dependent on the amount of PV that the 
local utilities will allow to be connected to the grid.   This amount of PV that can actually be 
installed should be confirmed, and the associated cost to install PV on roofs that do not appear 
to have a 20 year remaining life should be included as part of this ECM. 

2. The energy savings for the HVAC ECMs should also be confirmed due to the large discrepancy 
between the $11,163,620 HVAC savings on Sheet 1 and the $5,953,507 HVAC savings that can 
be found on Sheet 6. 

Both proposals have also included an option for financing additional renewable energy, primarily PV, as 
an alternate third party financed PPA project. 

 

 

 

 

 

 

ECM Savings      $/year Airports        9,623,318    20,314,718 
     $/year Harbors 811,978 2,319,341 
     $/year Highways 210,951 657,093 
     $/year Total  10,646,247 23,291,152 



 

 

 

 

 

 

 

 

Attachment P1 

Proposal Comparison Analysis 

 

 

 

 

 

 

 

 

 

 

 



Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December�22,�2011

Ameresco Johnson�Controls
Averaged�Utility�Rates

Electricity�($/kwh) Oahu 0.23 0.25
Electricity�($/kwh) Maui 0.31 0.32
Electricity�($/kwh) Molokai 0.43 0.47
Electricity�($/kwh) Hawaii 0.38 0.33
Electricity�($/kwh) Kauai 0.39 0.35
Electricity�($/kwh) Lanai 0.47 0.43

Water/Sewer�($/kgal) Oahu 12.078 4.243 *see�note�1
Water/Sewer�($/kgal) Maui 8.422 5.365
Water/Sewer�($/kgal) Molokai 12.233 0
Water/Sewer�($/kgal) Hawaii 4.832 4.660
Water/Sewer�($/kgal) Kauai 4.257 11.650
Water/Sewer�($/kgal) Lanai 1.714 0

Current�Baseline�Energy�Use Electricity�(kwh/year) Airports 126,966,871 128,075,784
Electricity�(kwh/year) Harbors 5,158,000 4,852,494
Electricity�(kwh/year) Highways 644,989 693,636
Electricity�(kwh/year) Total� 132,769,860 133,621,914

Water�(kgal/year) Airports 639,333 371,360
Water�(kgal/year) Harbors 128,756 148,142
Water�(kgal/year) Highways 7,720 14,473
Water�(kgal/year) Total� 775,809 533,975 *see�note�1

Current�Baseline�Energy�Cost Electricity�($/year) Airports 29,769,387 not�given
Electricity�($/year) Harbors 1,399,279 not�given
Electricity�($/year) Highways 208,715 not�given
Electricity�($) Total� 31,377,381 not�given

Water�($/year) Airports 2,335,609 not�given
Water�($/year) Harbors 463,234 not�given
Water�($/year) Highways 48,150 not�given
Water�($) Total� 2,846,993 not�given

Sewer�($/year) Airports 3,931,607 not�given
Sewer�($/year) Harbors 630,681 not�given
Sewer�($/year) Highways 0 not�given
Sewer�($/year) Total� 4,562,288 not�given

Utility�($/yr)�=�elec�+�water/sewer Airports 36,036,603 33,198,805
Utility�($/yr)�=�elec�+�water/sewer Harbors 2,493,194 1,967,047
Utility�($/yr)�=�elec�+�water/sewer Highways 256,865 319,590
Utility�($/yr)�=�elec�+�water/sewer Total� 38,786,662 35,485,442

ECM�Cost $ Airports 102,073,229 126,876,528
$ Harbors 29,755,374 20,159,579
$ Highways 3,398,503 6,726,195
$���Subtotal 135,227,106 153,762,302
$���Additional�capital�projects 76,000,000 0
$ Total� 211,227,106 153,762,302 *see�note�2

ECM�Savings Electricity�(kwh/year) Airports not�given 48,746,292
Electricity�(kwh/year) Harbors not�given 8,460,439
Electricity�(kwh/year) Highways not�given 1,789,817
Electricity�(kwh/year) Total� not�given 58,996,548

Water/Sewer�(kgal/year) Airports not�given 15,515
Water/Sewer�(kgal/year) Harbors not�given 426
Water/Sewer�(kgal/year) Highways not�given 35
Water/Sewer�(kgal/year) Total� not�given 15,976

$/year Airports 9,623,318 20,314,718
$/year Harbors 811,978 2,319,341
$/year Highways 210,951 657,093
$/year Total� 10,646,247 23,291,152 *see�note�3

Cost�by�ECM�Category $���Lighting� 19,190,904 9,851,836�
$���Renewable�Energy 37,354,439 83,363,776�
$���HVAC 30,792,222 52,170,876�
$���Water�Conservation 1,892,064 1,720,849�
$���Envelope 33,310,357 4,385,061�
$���Various 11,798,741 2,214,546�
$���Maintenance/Upgrades 888,376 55,357�
$���Additional�Capital�Projects 76,000,000 0
Total�($) 211,227,103 153,762,301 *see�note�2

Savings�by�ECM�Category $���Lighting� 4,303,619 3,288,169�
$���Renewable�Energy 2,080,939 8,233,060�
$���HVAC 2,486,640 11,163,620�*see�note�4
$���Water�Conservation 1,309,804 132,749�
$���Envelope 2,806 22,895�
$���Various 463,040 450,658�
Total�($) 10,646,848 23,291,151 *see�note�3

1.�not�all�water/sewage�use�was�reported�for�both�ESCOs
2.�previous�$12.5�million�discrepancy�in�ECM�cost�has�been�corrected�Johnson�Controls
3.�previous�$5�million�discrepancy�in�ECM�savings�has�been�corrected�by�Johnson�Controls
4.�$5�million�savings�discrepancy�in�HVAC�between�summary�and�page�6

1���SUMMARY���BASELINE�ENERGY�USAGE,�ECM�COST�AND�SAVINGS
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Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December�22,�2011

3���ECM�COST�COMPARISON

Ameresco� Johnson�Controls

Facility Measure� Measure�
Cost�($) Cost�($)

Airports
Dillingham�Airport 51,098 2,512,452
Hana�Airport 283,383 9,890 *not�surveyed
Hilo�International�Airport 7,582,258 4,151,996
Honolulu�International�Airport 55,990,627 83,216,900� *partial�survey
Kahului�Airport 20,072,193 21,098,467 *partial�survey
Kalaeloa�Airport 1,533,711 4,465,338
Kalaupapa�Airport 68,267 n/a *not�surveyed
Kapulua�Airport 1,288,467 333,571
Kona�International�Airport,�Kaehol 8,122,618 4,255,918
Lanai�Airport 1,556,575 1,143,598 *fire�station�to�be�demolished�and�rebuilt
Lihue�Airport 4,266,667 4,871,580 *partial�survey
Molokai�Airport 967,185 788,523 *fire�station�to�be�demolished�and�rebuilt
Waimea�Kohala�Airport 290,180 28,295 *�Occupied�periodically

Airport�Totals 102,073,229 126,876,528

Harbors
Hilo�Harbor 2,413,070 1,938,441
Honolulu�Harbor� 23,711,379 11,975,137 *partial�survey,�pier�2,�10,�11�occupied�periodically
Kahului�Harbor 779,697 759,607 *pier�1�only�occupied�periodically
Kalaeloa�Barbers�Point�Harbor 1,061,315 259,860
Kaumalapau�Harbor 4,120 8,498
Kaunakakai�Harbor 17,832 79,713
Kawaihae�Harbor 40,761 1,209 *to�be�demolished
Nawilliwili�Harbor 1,517,170 4,412,832
Port�Allen�Harbor 210,030 724,282

Harbor�Totals 29,755,374 20,159,579

Highways
Hilo�Highways�Labs�and�Baseyard 1,250,030 187,425
Maui�Hyws�Maint�Baseyard 805,870 385,396
Kauai�Hwys�Baseyard 455,571 2,905,706
Keanae�Hwys�Maint�Baseyard 18,562 30,642 *not�surveyed
Lanai�Hwys�Baseyard 1,967 987 *not�normally�occupied
Molokai�District�Hwys�Baseyard 198,012 73,999
Oahu�Highways�Maint�Baseyard 668,491 3,142,040

Highway�Totals 3,398,503 6,726,195

Total�Cost 135,227,106 153,762,302



Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December��22,�2011

4���ECM�SAVINGS�COMPARISON

Ameresco Johnson�Controls

Facility Measure Measure
Savings�($) Savings�($)

Airports
Dillingham�Airport 7,289 212,789
Hana�Airport 8,796 2,133 *not�surveyed
Hilo�International�Airport 744,048 662,837
Honolulu�International�Airport 5,703,893 13,380,357 *partial�survey
Kahului�Airport 1,515,803 3,543,630 *partial�survey
Kalaeloa�Airport 18,701 480,982
Kalaupapa�Airport 3,034 0 *not�surveyed
Kapulua�Airport 45,371 47,292
Kona�International�Airport,�Kaehol 394,760 576,867
Lanai�Airport 156,373 189,386 *fire�station�to�be�demolished�and�rebuilt
Lihue�Airport 920,710 1,121,262 *partial�survey
Molokai�Airport 84,007 91,063 *fire�station�to�be�demolished�and�rebuilt
Waimea�Kohala�Airport 20,533 6,118

0
Airport�Totals 9,623,318 20,314,718

Harbors
Hilo�Harbor 29,260 127,554
Honolulu�Harbor� 621,975 1,230,621 *partial�survey,�pier�2�and�10,�11�only�occupied�periodically
Kahului�Harbor 19,981 174,840 *pier�1�only�occupied�periodically
Kalaeloa�Barbers�Point�Harbor 56,909 96,614
Kaumalapau�Harbor 162 5,597
Kaunakakai�Harbor 2,096 15,700
Kawaihae�Harbor 5,023 427 *to�be�demolished
Nawilliwili�Harbor 59,133 562,112
Port�Allen�Harbor 17,439 105,875

Harbor�Totals 811,978 2,319,341

Highways
Hilo�Highways�Labs�and�Baseyard 71,244 47,636
Kahului�Hyws�Maint�Baseyard 48,065 35,297
Kauai�Hwys�Baseyard 30,271 88,722
Keanae�Hwys�Maint�Baseyard 1,790 2,042 *not�surveyed
Lanai�Hwys�Baseyard 327 0 *not�normally�occupied
Molokai�District�Hwys�Baseyard 23,651 18,246
Oahu�Highways�Maint�Baseyard 35,603 465,150

Highway�Totals 210,951 657,093

Total�Savings 10,646,248 23,291,152



Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December�22,�2011

5���ECM�BREAKDOWN�COST

ISE�Comments
Measure Measure

ECM�# ECM�Description Cost���$ ECM�# ECM�Description Cost���$
1.1 T12�to�T8�Retrofit 7,781,789
1.2 8'�T12�to�4'�T8�Retrofit 0
1.3 T8�to�T8�Retrofit 0
1.4 De�lamp�Fixtures 0
1.5 Interior�Lighting�Replacement� 0
1.6 Interior�Lighting�Retrofit 0
1.7 Incandescent�to�CF�Replacement�or�LED�Retrofit 0
1.8 Compact�Replacement�to�LED�Conversion 0
1.9 U�Bend�to�Linear�Fluorescent�Retrofit 0

1.10 Exit�Sign�to�LED�Replacement 0
1.11 Lens�Replacement 0
1.12 Reflector�Installation 0
1.13 HID�to�T8�Retrofit/�Replacement 0
1.14 Parking�Garage�Retrofit/Replacement 0
1.15 Exterior�Lighting�HPS�to�PSMH�Retrofit 0
1.16 Exterior�Lighting�HPS�to�Induction�Retrofit 0
1.17 Exterior�Lighting�HPS�to�LED�Retrofit/Replacement 0
1.18 Runway�Lighting�to�LED�Conversion 0
1.19 Low�Fixture�Count���Miscellaneous 0
1.20 Miscellaneous 0
2.1 Photocell�Control���Exterior�Lighting 0
2.2 Daylight�Harvesting 0
2.3 Daylight�Control�w/Dimming�Ballast 0
2.4 Twist�Timer�Control 0
2.5 Digital�Timer�Control 0
2.6 Astronomical�Time�Clock�Control 0

1 Premium�Efficiency�Lighting 18,136,822 2.7 Occupancy�Sensor���Dual�Tech�Ultrasonic�and�IR 25,238
2 Lighting�Controls 1,054,082 2.8 Wireless�Sensors 0

Subtotal,�Lighting� 19,190,904 Subtotal,�Lighting� 7,807,027

7.1 Solar�Photovoltaic 97,022,857
7.2 Solar�Thermal 53,135
7.3 Micro�Wind�Generators 0
7.4 PV�Electrical�Vehicle�Charging�Station 0
7.5 Solar/Wind�Parking�Lights 0
7.6 SolaTube/�Day�lighting 0

3 PV�Lighting�Systems 88,081 7.7 Solar�Exhaust�Fans 0
4 PV�Power�Generation 36,980,522 7.8 Solar�Golf�Cart�Charging�Station 0
5 Wind�Power�Generation 285,836 7.9 Solar�PV�for�Runway�Lighting 0

Subtotal,�Renewable�Energy 37,354,439 Subtotal,�Renewable�Energy 97,075,992

3.2 Window�Air�Conditioners 113,932
3.3 Chillers 175,995
3.4 Cooling�Towers 0
3.5 Pumps 23,172
3.6 Replace�Roof�Top�Units 63,182
3.7 Split�System 645,720
3.8 Terminal�Unit�Replacement 96,554
3.9 High�Efficiency�Motors 582,387

3.10 Packaged�DX�Units 138,840
3.11 Thermal�Energy�Storage�System 3,658,466
3.12 Fan�Coils�Units�Replacement 18,159
3.13 Wall�A/C�Units�Replacement 45,554
3.14 Replace�Exhaust�Fans 8,648
4.1 Pneumatic�to�DDC�Conversion 0
4.2 Upgrade�existing�DDC�or�new�DDC 5,454,382
4.3 Demand�Control�Ventilation 0
4.4 TOD�Scheduling�/Night�Setback 0
4.5 Window�A/C�unit�monitor�and�control 0
4.6 Occupancy�Sensors�for�A/C�control 0
4.7 Exhaust�Fan�Interlocks 0
4.8 Install�Utility�Meters 0
4.9 CO2�Monitoring�and�Fan�Control 0

4.10 Enterprise�wide�Continuous�Monitoring 881,291
4.11 Eco�Stats���on/off�schedule�for�AC�units 0
4.12 Tie�in�FID�System�with�Building�Automation�System 224,871
4.13 Integration�of�DDC�Controls 40,451
5.1 Bearings/�Belts 30,307
5.2 System�Cleaning 33,619
5.3 Air�Balancing 0
5.4 Controls�Adjustment 0
5.5 Code�Compliance 0
5.6 Optimization�protocols 845,194
5.7 Compressed�Air�Leak�Repair 0
6.1 Cross�Connect�Cooling�Towers 277,606
6.2 Variable�Pumping�(VFDs�on�pumps,�3�way�valve�swap 203,462
6.3 System�Isolation�for�Independent�Rotation 13,317
6.4 Constant�Volume�to�VAV�Conversion 18,689

6 Energy�Management�and�Control�System 17,136,414 6.5 Install�Control�Valves 99,025
7 Chiller�Plant�Upgrades 4,698,870 6.6 Install�Hot�Water�Heater 0
8 Cooling�Tower�System�Measures 826,403 6.7 Utilize�Chilled�water�as�primary�cooling�in�spaces 0
9 Replace�HVAC�Equipment 5,463,927 6.8 Variable�Frequency�Drives 1,066,906

10 Replace�Window�Air�Conditioners 271,364 6.9 Variable�Refrigerant�Flow�(VRF)�System 0
11 Variable�Volume�Pumping 432,095 6.10 Replace�Air�Compressor 0
12 Fan�VFD's 1,357,909 6.11 Replace/�Repair�Fire�Life�Safety 0
13 Replace�Exhaust�Fans 283,796 6.12 Convert�D/X�AHU�to�Chilled�Water�AHU 49,201
18 Premium�Efficiency�Motors 321,444 6.13 Microgrid�Central�Plant 27,946,158

Subtotal,�HVAC 30,792,222 Subtotal,�HVAC 42,755,088

8.1 Metered�Sink�Faucets 1,217,519
8.2 Infrared�Controls 0
8.3 Flush�Valve�Diaphragm�change�out 0
8.4 Low�Flow�Toilets/�Urinals 0
8.5 Pozzolan�Soil�Amendment 0
8.6 Irrigation�Controls 0
8.7 Chemical�Free�Water�Treatment 0
8.8 Low�Flow�Shower�Heads 0

21 Water�Conservation�Plumbing�Measures 1,847,818 8.9 Plumbing�Issues 0
22 Irrigation�Controls 44,246 8.10 Lift�Station�Upgrades/Replacement 0

Subtotal�Water�Conservation 1,892,064 Subtotal,�Water�Conversation 1,217,519

9.1 Cool�Roof 3,269,633
9.2 Window�Replacement 0
9.3 Window�Film 0
9.4 Skylights 0

23 Replace�or�Reseal�Roofs 32,747,192 9.5 Roof�Replacement 0
24 Window�Measures 563,165 9.6 Building�Infiltration�Reduction 0

Subtotal,�Envelope 33,310,357 Subtotal,�Envelope 3,269,633

11.1 PC�Power�Management 8,346
11.2 Transformer�Replacement 1,513,670
11.3 Vending�Miser 12,757
11.4 Plug/�Monitor�Miser 0
11.5 Parking�Meters 0
11.6 Trash�Compactor 0
11.7 Replace�Refrigerated�Water�Fountains 6,775

14 Energy�Efficient�Transformers 2,666,789 11.8 Replace�Standalone�Refrigerator 63,108
15 Replace�DOT�owned�Refrigerators 108,949 11.9 State�Vehicle�Purchase�Program 0
16 Ice�Machine�Measures 57,137 11.10 Replace�small�IC�Vehicle�w/�Electric�Vehicle 0
17 Energy�Efficient�Water�Heaters 128,903 11.11 Replace�CRT�with�LCD�Monitors 0
19 Vending�Machine�Controls 27,783 11.12 Replace�Leaking�Solar�Hot�Water�80�Gal�Storage�Tank 4,895
20 Energy�Efficient�Water�Fountains 342,499 11.13 Replace�Ice�Machines 0
25 Jetway�Power�Conditioners�&�AC�Units 5,759,255 11.14 Copier�Miser 0
26 Upgrade�Runway�Lights 2,696,519 11.15 Voice�Over�Internet�Protocol�(VoIP) 0
28 Computer�Power�Management 10,907 11.16 Heat�Recovery�off�Ice�Machine 0

Subtotal,�Various 11,798,741 Subtotal,�Various 1,609,551

10.1 Provide�Maintenance�Services 27,489
10.2 Access�Door�to�AHUs 0

27 Deferred�Maintenance�Projects�&�Capital�Upgrades 888,376 Subtotal,�Maintenance 27,489

Additional�Capital�Projects 76,000,000

Additional�Capital�Projects:��Ameresco�has�developed�their�proposal�to�balance�all�of�the�
savings�against�the�cost�of�the�ECM's�plus�an�additional�$76M�that�could�be�applied�to�other�
deferred�maintenance�and�capital�projects.���Johnson�controls�has�tailored�their�proposal�so�
that�any�additional�savings�created�by�the�implementation�of�their�ECM's�is�returned�back�to�
the�DOT�as�realized�utility�and�operational�cost�savings.

Totals���Measure�Cost 211,227,103 Totals���Measure�Cost 153,762,299

Johnson�ControlsAmeresco

Lighting:��See��electrical�facility�site�survey�analysis�for�more�detail.��Ameresco�has�over�twice�
the�investment�in�energy�efficient�lighting�but�their�lighting�analysis�is�not�as�detailed.��All�
ECM's�recommended�appear�to�be�feasible

Renewables:���See��electrical�facility�site�survey�analysis�for�more�detail.��Johnson�Controls�has�
over�2.5�times�the�investment�in�PV.��JC�is�also�proposing�to�install�PV�at�two�hangers�at�
Kalaeloa,�Piers�39�40�and�52�53in�Honolulu�Harbor,�and�various�buildings�at�Kahului�Airport��
that�are�not�included��in�the�project.��It�appears�doubtful�that�all�of�the�PV�that�Johnson�
Controls�is�proposing�can�be�installed�on�existing�roofs�without�additional�roofing�repairs�or�
reroofing.����All�ECM's�recommended�appear�to�be�feasible,�except�that��the�amount�of�PV�that�
can�be�installed�needs�to�be�confirmed�with�the�electrical�utility�companies.

Maintenance:��Ameresco�has�30��times�the�investment�in�maintenance,�but�the�details�are�
lacking.

HVAC:���See��mechanical�facility�site�survey�analysis�for�more�detail.��Johnson�Controls�has�
over�40%��in�additional�investment�in�HVAC�upgrades.����All�ECM's�recommended�appear�to�be�
feasible,�except�we�do�not�recommend�implementing�JC�ECM�6.13,�Microgrid�Central�Plant.���
The�Ewa�chiller�plant�should�be�constructed�to�match�the�recently�completed�Diamond�Head�
plant�and�the�Overseas�Terminal�plant�to�allow�all�three�plants�to�operate�as�back�up�to�each�
other�and�to�share�the�load�during�off�peak�hours.���Isolation�of�the�Ewa�plant�on�a�micro�gird�
will�not�allow�the�plant�to�serve�as�back�up�to�the�other�plants,�and�the�output�from�the�plant�
will�vary�significantly�with�the�actual�daily�solar�insolation.

Water�Conservation:��Ameresco�has�50%�more�investment�in�water�conserving�fixtures.���All�
ECM's�recommended�appear�feasible.

Envelope:��Ameresco�has�10�times�the�investment�in�roof�replacements�and�roof�repairs.���It�is�
also�doubtful�that�Johnson�Controls�can�accomplish�all�of�the�PV�installation�work�that�they�
are�proposing�without�additional�roof�repairs�to�ensure�that�the�roofs�will�last�for�the�lifetime�
of�the�PV�panels.��All�ECM's�appear�feasible.��Also,�envelope�factors�including�infiltration�
reduction�and�insulation�improvements�need�to�be�considered�before�any�major�HVAC�
installion.��Johnson�Controls�does�not�address�these�improvements�now�but�may�be�
evaluated�in�more�detail�during�the�IGA�phase.

Various:��Ameresco�has�7�times�the�investment�in�other�various�ECM's,�primarily�in�jetway�
power�conditioners�and�ac�units,�and�in�runway�lighting.��All�ECM's�appear�feasible.
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6���ECM�BREAKDOWN�SAVINGS

Measure Measure
ECM�# ECM�Description Savings���$ ECM�# ECM�Description Savings���$

1.1 T12�to�T8�Retrofit 3,188,455
1.2 8'�T12�to�4'�T8�Retrofit 0
1.3 T8�to�T8�Retrofit 0
1.4 De�lamp�Fixtures 0
1.5 Interior�Lighting�Replacement� 0
1.6 Interior�Lighting�Retrofit 0
1.7 Incandescent�to�CF�Replacement�or�LED�Retrofit 0
1.8 Compact�Replacement�to�LED�Conversion 0
1.9 U�Bend�to�Linear�Fluorescent�Retrofit 0

1.10 Exit�Sign�to�LED�Replacement 0
1.11 Lens�Replacement 0
1.12 Reflector�Installation 0
1.13 HID�to�T8�Retrofit/�Replacement 0
1.14 Parking�Garage�Retrofit/Replacement 0
1.15 Exterior�Lighting�HPS�to�PSMH�Retrofit 0
1.16 Exterior�Lighting�HPS�to�Induction�Retrofit 0
1.17 Exterior�Lighting�HPS�to�LED�Retrofit/Replacement 0
1.18 Runway�Lighting�to�LED�Conversion 0
1.19 Low�Fixture�Count���Miscellaneous 0
1.20 Miscellaneous 0
2.1 Photocell�Control���Exterior�Lighting 0
2.2 Daylight�Harvesting 0
2.3 Daylight�Control�w/Dimming�Ballast 0
2.4 Twist�Timer�Control 0
2.5 Digital�Timer�Control 0
2.6 Astronomical�Time�Clock�Control 0

1 Premium�Efficiency�Lighting 3,961,533 2.7 Occupancy�Sensor���Dual�Tech�Ultrasonic�and�IR 609
2 Lighting�Controls 342,086 2.8 Wireless�Sensors 0

Subtotal,�Lighting� 4,303,619 Subtotal,�Lighting� 3,189,064

7.1 Solar�Photovoltaic 8,283,566
7.2 Solar�Thermal 10,264
7.3 Micro�Wind�Generators 0
7.4 PV�Electrical�Vehicle�Charging�Station 0
7.5 Solar/Wind�Parking�Lights 0
7.6 SolaTube/�Day�lighting 0

3 PV�Lighting�Systems 13,930 7.7 Solar�Exhaust�Fans 0
4 PV�Power�Generation 2,050,874 7.8 Solar�Golf�Cart�Charging�Station 0
5 Wind�Power�Generation 16,135 7.9 Solar�PV�for�Runway�Lighting 0

Subtotal,�Renewable�Energy 2,080,939 Subtotal,�Renewable�Energy 8,293,830

3.2 Window�Air�Conditioners 19,790
3.3 Chillers 10,429
3.4 Cooling�Towers 0
3.5 Pumps 0
3.6 Replace�Roof�Top�Units 2,729
3.7 Split�System 74,388
3.8 Terminal�Unit�Replacement 0
3.9 High�Efficiency�Motors 133,216

3.10 Packaged�DX�Units 28,048
3.11 Thermal�Energy�Storage�System 179,817
3.12 Fan�Coils�Units�Replacement 0
3.13 Wall�A/C�Units�Replacement 5,237
3.14 Replace�Exhaust�Fans 0
4.1 Pneumatic�to�DDC�Conversion 0
4.2 Upgrade�existing�DDC�or�new�DDC 1,512,966
4.3 Demand�Control�Ventilation 297,459
4.4 TOD�Scheduling�/Night�Setback 341,836
4.5 Window�A/C�unit�monitor�and�control 0
4.6 Occupancy�Sensors�for�A/C�control 0
4.7 Exhaust�Fan�Interlocks 0
4.8 Install�Utility�Meters 0
4.9 CO2�Monitoring�and�Fan�Control 339,107

4.10 Enterprise�wide�Continuous�Monitoring 255,192
4.11 Eco�Stats���on/off�schedule�for�AC�units 0
4.12 Tie�in�FID�System�with�Building�Automation�System 0
4.13 Integration�of�DDC�Controls 54,710
5.1 Bearings/�Belts 0
5.2 System�Cleaning 0
5.3 Air�Balancing 0
5.4 Controls�Adjustment 92,662
5.5 Code�Compliance 0
5.6 Optimization�protocols 187,829
5.7 Compressed�Air�Leak�Repair 0
6.1 Cross�Connect�Cooling�Towers 70,742
6.2 Variable�Pumping�(VFDs�on�pumps,�3�way�valve�swap) 532,960
6.3 System�Isolation�for�Independent�Rotation 0
6.4 Constant�Volume�to�VAV�Conversion 2,099

6 Energy�Management�and�Control�System 1,085,043 6.5 Install�Control�Valves 0
7 Chiller�Plant�Upgrades 506,894 6.6 Install�Hot�Water�Heater 0
8 Cooling�Tower�System�Measures 91,154 6.7 Utilize�Chilled�water�as�primary�cooling�in�spaces 0
9 Replace�HVAC�Equipment 74,261 6.8 Variable�Frequency�Drives 653,533

10 Replace�Window�Air�Conditioners 10,864 6.9 Variable�Refrigerant�Flow�(VRF)�System 0
11 Variable�Volume�Pumping 226,969 6.10 Replace�Air�Compressor 0
12 Fan�VFD's 481,066 6.11 Replace/�Repair�Fire�Life�Safety 0
13 Replace�Exhaust�Fans 10,389 6.12 Convert�D/X�AHU�to�Chilled�Water�AHU 88,297
18 Premium�Efficiency�Motors 27,286 6.13 Microgrid�Central�Plant 1,070,461

Subtotal,�HVAC 2,513,926 Subtotal,�HVAC��*see�note�4�in�Summary,�page�1 5,953,507

8.1 Metered�Sink�Faucets 0
8.2 Infrared�Controls 0
8.3 Flush�Valve�Diaphragm�change�out 133,734
8.4 Low�Flow�Toilets/�Urinals 0
8.5 Pozzolan�Soil�Amendment 0
8.6 Irrigation�Controls 0
8.7 Chemical�Free�Water�Treatment 0
8.8 Low�Flow�Shower�Heads 0

21 Water�Conservation�Plumbing�Measures 1,308,680 8.9 Plumbing�Issues 0
22 Irrigation�Controls 1,124 8.10 Lift�Station�Upgrades/Replacement 0

Subtotal�Water�Conservation 1,309,804 Subtotal,�Water�Conversation 133,734

9.1 Cool�Roof 23,065
9.2 Window�Replacement 0
9.3 Window�Film 0
9.4 Skylights 0

23 Replace�or�Reseal�Roofs 0 9.5 Roof�Replacement 0
24 Window�Measures 2,806 9.6 Building�Infiltration�Reduction 0

Subtotal,�Envelope 2,806 Subtotal,�Envelope 23,065

11.1 PC�Power�Management 17,358
11.2 Transformer�Replacement 366,479
11.3 Vending�Miser 7,783
11.4 Plug/�Monitor�Miser 0
11.5 Parking�Meters 0
11.6 Trash�Compactor 0
11.7 Replace�Refrigerated�Water�Fountains 0

14 Energy�Efficient�Transformers 298,059 11.8 Replace�Standalone�Refrigerator 0
15 Replace�DOT�owned�Refrigerators 12,749 11.9 State�Vehicle�Purchase�Program 0
16 Ice�Machine�Measures 1,616 11.10 Replace�small�IC�Vehicle�w/�Electric�Vehicle 0
17 Energy�Efficient�Water�Heaters 4,430 11.11 Replace�CRT�with�LCD�Monitors 0
19 Vending�Machine�Controls 11,537 11.12 Replace�Leaking�Solar�Hot�Water�80�Gal�Storage�Tank 0
20 Energy�Efficient�Water�Fountains 11,620 11.13 Replace�Ice�Machines 0
25 Jetway�Power�Conditioners�&�AC�Units 0 11.14 Copier�Miser 0
26 Upgrade�Runway�Lights 88,205 11.15 Voice�Over�Internet�Protocol�(VoIP) 0
28 Computer�Power�Management 7,538 11.16 Heat�Recovery�off�Ice�Machine 0

Subtotal,�Various 435,754 Subtotal,�Various 391,620

10.1 Provide�Maintenance�Services 0
10.2 Access�Door�to�AHUs 0

27 Deferred�Maintenance�Projects�&�Capital�Upgrades 0 Subtotal,�Maintenance 0
Additional�Capital�Projects 0

Totals���Measure�Savings 10,646,848 Totals���Measure�Savings 17,984,820

Ameresco Johnson�Controls
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Attachment M1.2 

Mechanical Field Survey – Honolulu International Airport 
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E1���AIRPORTS����1

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Dillingham�Airport
Control�Tower/Airplane�
Hangers

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Lots�of�fixtures�detoriated�and�diffusers�missing.��
Recommend�replacement.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Lots�of�fixtures�detoriated�and�diffusers�missing.��
Recommend�replacement.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type No

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

PV�is�to�be�installed�on�buildings�that�use�very�little�
power.��May�have�to�trench�power�back�to�the�main�
utility�service.

Dillingham�Airport Maintenance�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Lots�of�fixtures�detoriated�and�diffusers�missing.��
Recommend�replacement.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Lots�of�fixtures�detoriated�and�diffusers�missing.��
Recommend�replacement.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Hilo�Airport Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Power�&�Lights�used�often�at�terminals,�gates.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Manager�Steven�Santiago�prefers�
prototype�LED�installed�at�high�bay�near�his�office.�
Manager�says�has�been�shutting�down�wing�of�airport�
power�to�cut�costs

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Power�&�Lights�used�often�at�terminals

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Replace�exist�20�dry�types�with�new� Located�in�Electric�Rms

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new High�amount�of�roof�area�for�new�PV�system

Hilo�Airport Maintenance�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Hilo�Airport Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Honolulu�Airport Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary



E1���AIRPORTS����2

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description
Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type No Could�not�Get�Access

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Honolulu�Airport Maintenance�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No Could�not�get�access.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency No

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Honolulu�Airport Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No Could�not�get�access.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency No

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Kahului�Airport Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Some�fixtures�detoriated,�need�to�replace�as�required.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Make�sure�replacements�meet�Maui�Lighiting��
Ordinance.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Make�sure�replacements�meet�Maui�Lighiting��
Ordinance.

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type No Could�not�get�access

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Some�roof's�need�repair.��Some�of�Johnson's�PV�to�be�
installed�on�buildings�not�in�job�scope.

Kahului�Airport Maintenance�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No Could�not�get�access.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency No

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Kahului�Airport Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No Could�not�get�access.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency No

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA



E1���AIRPORTS����3

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Kalaeloa�Airport

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary About�1/3�of�Building�not�used�at�all,�abandoned.�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type No

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Johnson's�PV�to�be�installed�on�buildings�not�in�job�
scope.�(Next�Door�on�Hangars)

Kapalua�Airport

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Airport�only�operates�6am�6pm�normally.�No�lights�in�
runway.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Roof�looks�OK

Kona�Airport Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type No Did�not�verify,�could�not�access�electric�rooms.

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Some�of�Johnson's�PV�is�to�be�installed�on�buildings�
not�in�job�scope.

Kona�Airport Maintenance�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Roof�looks�OK

Kona�Airport Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency No

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Roof�looks�OK

Lanai�Airport� Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Worker�is�Gordon,�has�office�at�baggage�terminal.��
Securitas�and�TSA�present�mostly.��Roof�repairs�
needed�before�electrical�work,�water�leaks.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Power�&�Lights�used�often�at�terminals,�taxiway�at�
Night.��Many�lights�not�working�at�all.��Need�repair�
and�replacement�for�Security�and�Safety.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Power�&�Lights�used�often�at�terminals,�taxiway�at�
Night.��Many�lights�not�working�at�all.��Need�repair�
and�replacement�for�Security�and�Safety.��Include�new�
bollard�type�parking�lot�fixtures.
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Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Replace�2�dry�type�transformers Located�in�Electric�Rm

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new

High�amount�of�roof�area�for�PV�system,�repair�roof�
first.

Lanai�Airport� Maintenance

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Securitas�has�office�space�located�in�building.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary �Only�Emergency�nightime�work�use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes �Only�Emergency�nightime�work�use�most�lights

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof�&�ground

Ground�array�PV�area�near�parking�area�and�roof�area�
for�PV�system

Lanai�Airport� Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

New�ARFF�under�construction,�foundation�is�complete�
observed�11/10/11.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary Only�Emergency�nightime�work�use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof�&�ground

Ground�array�PV�area�near�parking�area�and�roof�area�
for�PV�system

�Lihue�Airport� Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Manager�is�Tim�Skinner.��Urges�state�for�better�
manufacturer�training�for�lighting/signage.��LED�
runway�lighting,�hard�to�replace�he�says.��

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.��Power�&�Lights�used�often�at�
terminals,�taxiway�at�night

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.��Power�&�Lights�used�often�at�
terminals,�taxiway�at�night

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Replace�24�existing�drytype�with�new Assumption:��Located�in�Electric�Rms.��

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new High�amount�of�roof�area�for�PV�system

�Lihue�Airport� Maintenance

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Employee�Escort�was�Machado

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.�Only�Emergency�nightime�work�
use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Pole�only�presently.��Fixture�heads�needed�at�back�
lot.

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.��Only�Emergency�nightime�work�
use�most�lights

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

�Lihue�Airport� Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Fairly�new�ARFF�constructed�in�1990s,�located�
oceanside�of�runway.��

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.��Only�Emergency�nightime�work�
use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Molokai�Airport� Terminals

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Manager�Carl�Britto�office�is�located�at�maintenance�
yard�office.��
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Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description
Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Power�&�Lights�used�often�at�terminals��at�night.��
Roof/Bldg�repairs�to�do,�before�lighting�work.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes�

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Power�&�Lights�used�often�at�terminals��at�night.��
Roof/Bldg�repairs�to�do,�before�lighting�work.

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new

High�amount�of�roof�area�for�PV�system,�repair�roof�
first�as�needed.

Molokai�Airport� Maintenance

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary �Only�Emergency�nightime�work�use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA �Only�Emergency�nightime�work�use�most�lights

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof�&�ground

Ground�array�PV�area�west�of�maintenance�bldg�and�
roof�area�for�PV�system

Molokai�Airport� Fire�Station

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Fairly�new�ARFF,�one�man�working.��Only�Emergency�
nightime�work�use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary Only�Emergency�nightime�work�use�most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Waimea�Kohala�Airport

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�
existing�fixtures�with�25W�T8�lamps�and�
electronic�or�instant�start�ballast.��Change�
switches�to�occupancy�sensor�technology�
where�possible Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Terminal�was�abandoned�when�we�went�at�12:00.��
Majority�of�lights�left�on.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�
existing�floodlight/exteriors�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA



 

 

 

 

 

 

 

 

 

 

Attachment M2 

Mechanical Field Survey - Harbors 
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Attachment E2 

Electrical Field Survey - Harbors 

 

 

 

 

 

 

 

 

 



E2���HARBORS���1

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Hilo�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
most�lights.��Many�High�mast�shipping�lights�to�
upgrade.���Split�bills�with�YB,Matson.��Manager�says�
lot�will�be�expanded�larger�in�future,�Manager�urges�
state�for�overall�lighting/equipment�needs�new�
efficient�technology

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Manager�urges�PV�installation.�High�amount�of�roof�
area�for�new�PV�system

Honolulu�Harbor Piers�1�&2�Container�Yard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology NA

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency NA

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency No

NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Honolulu�Harbor
Pier�2�(Passenger�
Terminal)

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS/HIGH�BAY:�Propose�Replace�
most�existing�floodlight/high�bay�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Did�not�verify�all�transfromers

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Honolulu�Harbor Pier�10�and�11

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS/HIGH�BAY:�Propose�Replace�
most�existing�floodlight/high�bay�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Did�not�verify�all�transfromers

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Need�to�verify�layouts,�some�shadows�on�the�roof.

Honolulu�Harbor
Harbors�Division�
Administration�Building

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA



E2���HARBORS���2

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Honolulu�Harbor
Sand�Island�Maintenance�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Lots�of�lighting�not�used�in�the�daytime.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Did�not�verify�all�transfromers

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Some�buildings�that�the�PV�is�to�be�installed,�do�not�
draw�too�much�power.��May�have�to�trench�power�
back�to�the�main�building.

Honolulu�Harbor Piers�31�33

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology no

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency no

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency no

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems no

Honolulu�Harbor Pier�24�(Harbor�Police)

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology no

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency no

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency no

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems no

Honolulu�Harbor Pier�38

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Kahului�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Some�occupancy�sensors�in�exising�Matson�restroom�
not�working�properly.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS/HIGH�BAY:�Propose�Replace�
most�existing�floodlight/high�bay�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Did�not�verify�condition�of�roof.

Kalaeloa�Barbers�
Point�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS/HIGH�BAY:�Propose�Replace�
most�existing�floodlight/high�bay�with�
induction�type�or�lower�wattage,�better�
lighting�controls�efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes Not�all�transformers�verified.

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes



E2���HARBORS���3

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Kaumalapau�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Tony�Hernandez�is�YB�manager.��Securitas�
contracted,�and�YB�lease.��DOT�Split�bills�with�YB.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary Coordinate�with�YB.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Many�High�mast�shipping�lights�to�upgrade.���DOT�
Split�bills�with�YB.

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA Investigate�Steel�roof�before�PV�work.

No�Ground�Array�space,�near�cliffs.��Need�to�confirm�
land�ownership.

Kaunakakai�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Manager�Bernie�Staller�office�is�at�restroom�bldg�
with�power�meters�&service�entrances.��Split�bills�
with�YB,�DLNR

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Many�High�mast�shipping�lights�to�upgrade.���Split�
bills�with�YB,Matson,�DLNR

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof High�amount�of�roof�area�for�PV�system

Kawaihae�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Some�fixtures�changed�to�T�8.��Told�building�to�be�
Demolished�soon.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency NA

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems NA

Nawiliwili�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Manager�is�Bob�Crowell

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes 1�wall�mounted�transformer,�shed�3

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new

Admin�Bldg�has�exist�PV�system.��High�amount�of�
roof�area�for�PV�system�at�sheds.

Port�Allen�Harbor

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Manager�is�Richard�Watjen.��Trailer�office�located�in�
shed.���

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.��Hardly�used�at�nightime.��
Tourism�businesses�in�daytime�used�often.��Navy�
uses�other�side.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.�A�few�High�mast�shipping�lights�
to�upgrade.���Split�bills�with�tourist�businesses�&�
Navy

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes 1�wall�mounted�transformer,�middle�shed�

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

High�amount�of�roof�area�for�PV�system,�sunny�
weather�often�at�Port�Allen.



 

 

 

 

 

 

 

 

 

 

Attachment M3 

Mechanical Field Survey - Highways 
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Attachment E3 

Electrical Field Survey - Highways 

 

 

 

 

 

 

 

 

 



E3���HIGHWAYS���1

Ameresco Johnson�Controls
Installation�
verified�for��site? Installation�comment�for�site Comment�for�site

DOT�Site Location ECM�# ECM�# ECM�Description

Hilo�Highway�Labs�and�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

�Manager�Sal�urges�state�for�overall�
lighting/equipment�needs�new�efficient�technology

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
lights.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Check�with�Hilo�Ordinance�before�doing�exterior�
lighting�work.��Only�Emergency�nightime�work�use�
lights.

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof High�amount�of�roof�area�for�new�PV�system

Maui�Hwys�Maint�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Some�lights�are�T�12�and�some�are�missing�diffusers��
need�to�replace�fixture�or�diffuser�as�necessary.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Maui�Ordinance�before�doing�exterior�
lighting�work.�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Install�new�PV�system�using�roof

Some�of�the�buildings�that�PV�to�be�installed�have�
very�little�electricity�use.��Will�have�to�trench�to�main�
building�to�connect.

Kauai�Highway�Labs�and�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Manager�is�Raymond�Mccormick.�Fairly�new�Bldg�
1998�

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.�Only�Emergency�nightime�work�
use�lights.��

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Check�with�Kauai�sheerwater�bird�ordinance�before�
doing�lighting�work.�Only�Emergency�nightime�work�
use�lights.��

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type Yes 3�drytype�transformers�to�replace.

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new

Exist�PV�system�at�Shop�Building.��High�amount�of�
roof�area�for�PV�system

Lanai�Highway�Labs�and�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new

Ground�array�PV�area�near�parking�area�and�roof�
area�for�PV�system

Molokai�Highway�
Maintenance

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Workers�Charles�&�Daryl.��New�Bldg�built�2006.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary Only�Emergency�nightime�work�use�lights.��

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency NA

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes Integrate�exist�PV�system�with�new�

High�amount�of�roof�area�for�PV�system.��PV�system�
is�installed�at�Shop�Building�23KW.

Oahu�Highways�Maint�
Baseyard

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

INTERIORS:�Propose�Retrofit�most�existing�
fixtures�with�25W�T8�lamps�and�electronic�
or�instant�start�ballast.��Change�switches�
to�occupancy�sensor�technology Yes

Clean�fixture�lense,�retrofit�with�new�bulbs�&�ballasts�
or�replace�entire�fixture�if�necessary Lots�of�the�lighting�not�used�in�the�daytime.

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

EXTERIORS:�Propose�Replace�most�existing�
floodlight/exteriors�with�induction�type�or�
lower�wattage,�better�lighting�controls�
efficiency Yes

Clean�fixture�lense,�retrofit�or�replace�entire�fixture�if�
necessary

Premium�
Efficiency�
Lighting�and�
Lighting�
Controls

�Efficient�Lighting�
and�Controls�
ECMs:�1.1�2.8

LOTS/YARDS:�Propose�Replace�most�Pole�
Mounted�High�mast�HPS�with�Pulse�Start�
metal�hallide,�better�lighting�controls�
efficiency Yes

Replace�fixture�heads,�re�use�pole�or�replace�entire�
pole�and�fixture�if�necessary

Transformer�
Audit

Transfomer�
Replacement�ECM�
11.2�

Propose�Replace�existing�dry�type�
transformers�with�new�energy�efficient�
type NA NA

PV�Power�
Generation

PV���Renewable�
Energy

Propose�Roof�or�Ground�Arrays,�with�
inverter�systems Yes

Some�of�the�buildings�that�PV�to�be�installed�have�
very�little�electricity�use.��Will�have�to�trench�to�main�
building�to�connect.



APPENDIX 2.18 

DOT ESPC Proposal Comparison 



Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December�22,�2011

Ameresco Johnson�Controls
Averaged�Utility�Rates

Electricity�($/kwh) Oahu 0.23 0.25
Electricity�($/kwh) Maui 0.31 0.32
Electricity�($/kwh) Molokai 0.43 0.47
Electricity�($/kwh) Hawaii 0.38 0.33
Electricity�($/kwh) Kauai 0.39 0.35
Electricity�($/kwh) Lanai 0.47 0.43

Water/Sewer�($/kgal) Oahu 12.078 4.243 *see�note�1
Water/Sewer�($/kgal) Maui 8.422 5.365
Water/Sewer�($/kgal) Molokai 12.233 0
Water/Sewer�($/kgal) Hawaii 4.832 4.660
Water/Sewer�($/kgal) Kauai 4.257 11.650
Water/Sewer�($/kgal) Lanai 1.714 0

Current�Baseline�Energy�Use Electricity�(kwh/year) Airports 126,966,871 128,075,784
Electricity�(kwh/year) Harbors 5,158,000 4,852,494
Electricity�(kwh/year) Highways 644,989 693,636
Electricity�(kwh/year) Total� 132,769,860 133,621,914

Water�(kgal/year) Airports 639,333 371,360
Water�(kgal/year) Harbors 128,756 148,142
Water�(kgal/year) Highways 7,720 14,473
Water�(kgal/year) Total� 775,809 533,975 *see�note�1

Current�Baseline�Energy�Cost Electricity�($/year) Airports 29,769,387 not�given
Electricity�($/year) Harbors 1,399,279 not�given
Electricity�($/year) Highways 208,715 not�given
Electricity�($) Total� 31,377,381 not�given

Water�($/year) Airports 2,335,609 not�given
Water�($/year) Harbors 463,234 not�given
Water�($/year) Highways 48,150 not�given
Water�($) Total� 2,846,993 not�given

Sewer�($/year) Airports 3,931,607 not�given
Sewer�($/year) Harbors 630,681 not�given
Sewer�($/year) Highways 0 not�given
Sewer�($/year) Total� 4,562,288 not�given

Utility�($/yr)�=�elec�+�water/sewer Airports 36,036,603 33,198,805
Utility�($/yr)�=�elec�+�water/sewer Harbors 2,493,194 1,967,047
Utility�($/yr)�=�elec�+�water/sewer Highways 256,865 319,590
Utility�($/yr)�=�elec�+�water/sewer Total� 38,786,662 35,485,442

ECM�Cost $ Airports 102,073,229 126,876,528
$ Harbors 29,755,374 20,159,579
$ Highways 3,398,503 6,726,195
$���Subtotal 135,227,106 153,762,302
$���Additional�capital�projects 76,000,000 0
$ Total� 211,227,106 153,762,302 *see�note�2

ECM�Savings Electricity�(kwh/year) Airports not�given 48,746,292
Electricity�(kwh/year) Harbors not�given 8,460,439
Electricity�(kwh/year) Highways not�given 1,789,817
Electricity�(kwh/year) Total� not�given 58,996,548

Water/Sewer�(kgal/year) Airports not�given 15,515
Water/Sewer�(kgal/year) Harbors not�given 426
Water/Sewer�(kgal/year) Highways not�given 35
Water/Sewer�(kgal/year) Total� not�given 15,976

$/year Airports 9,623,318 20,314,718
$/year Harbors 811,978 2,319,341
$/year Highways 210,951 657,093
$/year Total� 10,646,247 23,291,152 *see�note�3

Cost�by�ECM�Category $���Lighting� 19,190,904 9,851,836�
$���Renewable�Energy 37,354,439 83,363,776�
$���HVAC 30,792,222 52,170,876�
$���Water�Conservation 1,892,064 1,720,849�
$���Envelope 33,310,357 4,385,061�
$���Various 11,798,741 2,214,546�
$���Maintenance/Upgrades 888,376 55,357�
$���Additional�Capital�Projects 76,000,000 0
Total�($) 211,227,103 153,762,301 *see�note�2

Savings�by�ECM�Category $���Lighting� 4,303,619 3,288,169�
$���Renewable�Energy 2,080,939 8,233,060�
$���HVAC 2,486,640 11,163,620�*see�note�4
$���Water�Conservation 1,309,804 132,749�
$���Envelope 2,806 22,895�
$���Various 463,040 450,658�
Total�($) 10,646,848 23,291,151 *see�note�3

1.�not�all�water/sewage�use�was�reported�for�both�ESCOs
2.�previous�$12.5�million�discrepancy�in�ECM�cost�has�been�corrected�Johnson�Controls
3.�previous�$5�million�discrepancy�in�ECM�savings�has�been�corrected�by�Johnson�Controls
4.�$5�million�savings�discrepancy�in�HVAC�between�summary�and�page�6

1���SUMMARY���BASELINE�ENERGY�USAGE,�ECM�COST�AND�SAVINGS
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Department�of�Transportation�ESPC�Proposal�Comparison
Task�Order�No.�3.B
December�22,�2011

3���ECM�COST�COMPARISON

Ameresco� Johnson�Controls

Facility Measure� Measure�
Cost�($) Cost�($)

Airports
Dillingham�Airport 51,098 2,512,452
Hana�Airport 283,383 9,890 *not�surveyed
Hilo�International�Airport 7,582,258 4,151,996
Honolulu�International�Airport 55,990,627 83,216,900� *partial�survey
Kahului�Airport 20,072,193 21,098,467 *partial�survey
Kalaeloa�Airport 1,533,711 4,465,338
Kalaupapa�Airport 68,267 n/a *not�surveyed
Kapulua�Airport 1,288,467 333,571
Kona�International�Airport,�Kaehol 8,122,618 4,255,918
Lanai�Airport 1,556,575 1,143,598 *fire�station�to�be�demolished�and�rebuilt
Lihue�Airport 4,266,667 4,871,580 *partial�survey
Molokai�Airport 967,185 788,523 *fire�station�to�be�demolished�and�rebuilt
Waimea�Kohala�Airport 290,180 28,295 *�Occupied�periodically

Airport�Totals 102,073,229 126,876,528

Harbors
Hilo�Harbor 2,413,070 1,938,441
Honolulu�Harbor� 23,711,379 11,975,137 *partial�survey,�pier�2,�10,�11�occupied�periodically
Kahului�Harbor 779,697 759,607 *pier�1�only�occupied�periodically
Kalaeloa�Barbers�Point�Harbor 1,061,315 259,860
Kaumalapau�Harbor 4,120 8,498
Kaunakakai�Harbor 17,832 79,713
Kawaihae�Harbor 40,761 1,209 *to�be�demolished
Nawilliwili�Harbor 1,517,170 4,412,832
Port�Allen�Harbor 210,030 724,282

Harbor�Totals 29,755,374 20,159,579

Highways
Hilo�Highways�Labs�and�Baseyard 1,250,030 187,425
Maui�Hyws�Maint�Baseyard 805,870 385,396
Kauai�Hwys�Baseyard 455,571 2,905,706
Keanae�Hwys�Maint�Baseyard 18,562 30,642 *not�surveyed
Lanai�Hwys�Baseyard 1,967 987 *not�normally�occupied
Molokai�District�Hwys�Baseyard 198,012 73,999
Oahu�Highways�Maint�Baseyard 668,491 3,142,040

Highway�Totals 3,398,503 6,726,195

Total�Cost 135,227,106 153,762,302
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4���ECM�SAVINGS�COMPARISON

Ameresco Johnson�Controls

Facility Measure Measure
Savings�($) Savings�($)

Airports
Dillingham�Airport 7,289 212,789
Hana�Airport 8,796 2,133 *not�surveyed
Hilo�International�Airport 744,048 662,837
Honolulu�International�Airport 5,703,893 13,380,357 *partial�survey
Kahului�Airport 1,515,803 3,543,630 *partial�survey
Kalaeloa�Airport 18,701 480,982
Kalaupapa�Airport 3,034 0 *not�surveyed
Kapulua�Airport 45,371 47,292
Kona�International�Airport,�Kaehol 394,760 576,867
Lanai�Airport 156,373 189,386 *fire�station�to�be�demolished�and�rebuilt
Lihue�Airport 920,710 1,121,262 *partial�survey
Molokai�Airport 84,007 91,063 *fire�station�to�be�demolished�and�rebuilt
Waimea�Kohala�Airport 20,533 6,118

0
Airport�Totals 9,623,318 20,314,718

Harbors
Hilo�Harbor 29,260 127,554
Honolulu�Harbor� 621,975 1,230,621 *partial�survey,�pier�2�and�10,�11�only�occupied�periodically
Kahului�Harbor 19,981 174,840 *pier�1�only�occupied�periodically
Kalaeloa�Barbers�Point�Harbor 56,909 96,614
Kaumalapau�Harbor 162 5,597
Kaunakakai�Harbor 2,096 15,700
Kawaihae�Harbor 5,023 427 *to�be�demolished
Nawilliwili�Harbor 59,133 562,112
Port�Allen�Harbor 17,439 105,875

Harbor�Totals 811,978 2,319,341

Highways
Hilo�Highways�Labs�and�Baseyard 71,244 47,636
Kahului�Hyws�Maint�Baseyard 48,065 35,297
Kauai�Hwys�Baseyard 30,271 88,722
Keanae�Hwys�Maint�Baseyard 1,790 2,042 *not�surveyed
Lanai�Hwys�Baseyard 327 0 *not�normally�occupied
Molokai�District�Hwys�Baseyard 23,651 18,246
Oahu�Highways�Maint�Baseyard 35,603 465,150

Highway�Totals 210,951 657,093

Total�Savings 10,646,248 23,291,152
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5���ECM�BREAKDOWN�COST

ISE�Comments
Measure Measure

ECM�# ECM�Description Cost���$ ECM�# ECM�Description Cost���$
1.1 T12�to�T8�Retrofit 7,781,789
1.2 8'�T12�to�4'�T8�Retrofit 0
1.3 T8�to�T8�Retrofit 0
1.4 De�lamp�Fixtures 0
1.5 Interior�Lighting�Replacement� 0
1.6 Interior�Lighting�Retrofit 0
1.7 Incandescent�to�CF�Replacement�or�LED�Retrofit 0
1.8 Compact�Replacement�to�LED�Conversion 0
1.9 U�Bend�to�Linear�Fluorescent�Retrofit 0

1.10 Exit�Sign�to�LED�Replacement 0
1.11 Lens�Replacement 0
1.12 Reflector�Installation 0
1.13 HID�to�T8�Retrofit/�Replacement 0
1.14 Parking�Garage�Retrofit/Replacement 0
1.15 Exterior�Lighting�HPS�to�PSMH�Retrofit 0
1.16 Exterior�Lighting�HPS�to�Induction�Retrofit 0
1.17 Exterior�Lighting�HPS�to�LED�Retrofit/Replacement 0
1.18 Runway�Lighting�to�LED�Conversion 0
1.19 Low�Fixture�Count���Miscellaneous 0
1.20 Miscellaneous 0
2.1 Photocell�Control���Exterior�Lighting 0
2.2 Daylight�Harvesting 0
2.3 Daylight�Control�w/Dimming�Ballast 0
2.4 Twist�Timer�Control 0
2.5 Digital�Timer�Control 0
2.6 Astronomical�Time�Clock�Control 0

1 Premium�Efficiency�Lighting 18,136,822 2.7 Occupancy�Sensor���Dual�Tech�Ultrasonic�and�IR 25,238
2 Lighting�Controls 1,054,082 2.8 Wireless�Sensors 0

Subtotal,�Lighting� 19,190,904 Subtotal,�Lighting� 7,807,027

7.1 Solar�Photovoltaic 97,022,857
7.2 Solar�Thermal 53,135
7.3 Micro�Wind�Generators 0
7.4 PV�Electrical�Vehicle�Charging�Station 0
7.5 Solar/Wind�Parking�Lights 0
7.6 SolaTube/�Day�lighting 0

3 PV�Lighting�Systems 88,081 7.7 Solar�Exhaust�Fans 0
4 PV�Power�Generation 36,980,522 7.8 Solar�Golf�Cart�Charging�Station 0
5 Wind�Power�Generation 285,836 7.9 Solar�PV�for�Runway�Lighting 0

Subtotal,�Renewable�Energy 37,354,439 Subtotal,�Renewable�Energy 97,075,992

3.2 Window�Air�Conditioners 113,932
3.3 Chillers 175,995
3.4 Cooling�Towers 0
3.5 Pumps 23,172
3.6 Replace�Roof�Top�Units 63,182
3.7 Split�System 645,720
3.8 Terminal�Unit�Replacement 96,554
3.9 High�Efficiency�Motors 582,387

3.10 Packaged�DX�Units 138,840
3.11 Thermal�Energy�Storage�System 3,658,466
3.12 Fan�Coils�Units�Replacement 18,159
3.13 Wall�A/C�Units�Replacement 45,554
3.14 Replace�Exhaust�Fans 8,648
4.1 Pneumatic�to�DDC�Conversion 0
4.2 Upgrade�existing�DDC�or�new�DDC 5,454,382
4.3 Demand�Control�Ventilation 0
4.4 TOD�Scheduling�/Night�Setback 0
4.5 Window�A/C�unit�monitor�and�control 0
4.6 Occupancy�Sensors�for�A/C�control 0
4.7 Exhaust�Fan�Interlocks 0
4.8 Install�Utility�Meters 0
4.9 CO2�Monitoring�and�Fan�Control 0

4.10 Enterprise�wide�Continuous�Monitoring 881,291
4.11 Eco�Stats���on/off�schedule�for�AC�units 0
4.12 Tie�in�FID�System�with�Building�Automation�System 224,871
4.13 Integration�of�DDC�Controls 40,451
5.1 Bearings/�Belts 30,307
5.2 System�Cleaning 33,619
5.3 Air�Balancing 0
5.4 Controls�Adjustment 0
5.5 Code�Compliance 0
5.6 Optimization�protocols 845,194
5.7 Compressed�Air�Leak�Repair 0
6.1 Cross�Connect�Cooling�Towers 277,606
6.2 Variable�Pumping�(VFDs�on�pumps,�3�way�valve�swap 203,462
6.3 System�Isolation�for�Independent�Rotation 13,317
6.4 Constant�Volume�to�VAV�Conversion 18,689

6 Energy�Management�and�Control�System 17,136,414 6.5 Install�Control�Valves 99,025
7 Chiller�Plant�Upgrades 4,698,870 6.6 Install�Hot�Water�Heater 0
8 Cooling�Tower�System�Measures 826,403 6.7 Utilize�Chilled�water�as�primary�cooling�in�spaces 0
9 Replace�HVAC�Equipment 5,463,927 6.8 Variable�Frequency�Drives 1,066,906

10 Replace�Window�Air�Conditioners 271,364 6.9 Variable�Refrigerant�Flow�(VRF)�System 0
11 Variable�Volume�Pumping 432,095 6.10 Replace�Air�Compressor 0
12 Fan�VFD's 1,357,909 6.11 Replace/�Repair�Fire�Life�Safety 0
13 Replace�Exhaust�Fans 283,796 6.12 Convert�D/X�AHU�to�Chilled�Water�AHU 49,201
18 Premium�Efficiency�Motors 321,444 6.13 Microgrid�Central�Plant 27,946,158

Subtotal,�HVAC 30,792,222 Subtotal,�HVAC 42,755,088

8.1 Metered�Sink�Faucets 1,217,519
8.2 Infrared�Controls 0
8.3 Flush�Valve�Diaphragm�change�out 0
8.4 Low�Flow�Toilets/�Urinals 0
8.5 Pozzolan�Soil�Amendment 0
8.6 Irrigation�Controls 0
8.7 Chemical�Free�Water�Treatment 0
8.8 Low�Flow�Shower�Heads 0

21 Water�Conservation�Plumbing�Measures 1,847,818 8.9 Plumbing�Issues 0
22 Irrigation�Controls 44,246 8.10 Lift�Station�Upgrades/Replacement 0

Subtotal�Water�Conservation 1,892,064 Subtotal,�Water�Conversation 1,217,519

9.1 Cool�Roof 3,269,633
9.2 Window�Replacement 0
9.3 Window�Film 0
9.4 Skylights 0

23 Replace�or�Reseal�Roofs 32,747,192 9.5 Roof�Replacement 0
24 Window�Measures 563,165 9.6 Building�Infiltration�Reduction 0

Subtotal,�Envelope 33,310,357 Subtotal,�Envelope 3,269,633

11.1 PC�Power�Management 8,346
11.2 Transformer�Replacement 1,513,670
11.3 Vending�Miser 12,757
11.4 Plug/�Monitor�Miser 0
11.5 Parking�Meters 0
11.6 Trash�Compactor 0
11.7 Replace�Refrigerated�Water�Fountains 6,775

14 Energy�Efficient�Transformers 2,666,789 11.8 Replace�Standalone�Refrigerator 63,108
15 Replace�DOT�owned�Refrigerators 108,949 11.9 State�Vehicle�Purchase�Program 0
16 Ice�Machine�Measures 57,137 11.10 Replace�small�IC�Vehicle�w/�Electric�Vehicle 0
17 Energy�Efficient�Water�Heaters 128,903 11.11 Replace�CRT�with�LCD�Monitors 0
19 Vending�Machine�Controls 27,783 11.12 Replace�Leaking�Solar�Hot�Water�80�Gal�Storage�Tank 4,895
20 Energy�Efficient�Water�Fountains 342,499 11.13 Replace�Ice�Machines 0
25 Jetway�Power�Conditioners�&�AC�Units 5,759,255 11.14 Copier�Miser 0
26 Upgrade�Runway�Lights 2,696,519 11.15 Voice�Over�Internet�Protocol�(VoIP) 0
28 Computer�Power�Management 10,907 11.16 Heat�Recovery�off�Ice�Machine 0

Subtotal,�Various 11,798,741 Subtotal,�Various 1,609,551

10.1 Provide�Maintenance�Services 27,489
10.2 Access�Door�to�AHUs 0

27 Deferred�Maintenance�Projects�&�Capital�Upgrades 888,376 Subtotal,�Maintenance 27,489

Additional�Capital�Projects 76,000,000

Additional�Capital�Projects:��Ameresco�has�developed�their�proposal�to�balance�all�of�the�
savings�against�the�cost�of�the�ECM's�plus�an�additional�$76M�that�could�be�applied�to�other�
deferred�maintenance�and�capital�projects.���Johnson�controls�has�tailored�their�proposal�so�
that�any�additional�savings�created�by�the�implementation�of�their�ECM's�is�returned�back�to�
the�DOT�as�realized�utility�and�operational�cost�savings.

Totals���Measure�Cost 211,227,103 Totals���Measure�Cost 153,762,299

Johnson�ControlsAmeresco

Lighting:��See��electrical�facility�site�survey�analysis�for�more�detail.��Ameresco�has�over�twice�
the�investment�in�energy�efficient�lighting�but�their�lighting�analysis�is�not�as�detailed.��All�
ECM's�recommended�appear�to�be�feasible

Renewables:���See��electrical�facility�site�survey�analysis�for�more�detail.��Johnson�Controls�has�
over�2.5�times�the�investment�in�PV.��JC�is�also�proposing�to�install�PV�at�two�hangers�at�
Kalaeloa,�Piers�39�40�and�52�53in�Honolulu�Harbor,�and�various�buildings�at�Kahului�Airport��
that�are�not�included��in�the�project.��It�appears�doubtful�that�all�of�the�PV�that�Johnson�
Controls�is�proposing�can�be�installed�on�existing�roofs�without�additional�roofing�repairs�or�
reroofing.����All�ECM's�recommended�appear�to�be�feasible,�except�that��the�amount�of�PV�that�
can�be�installed�needs�to�be�confirmed�with�the�electrical�utility�companies.

Maintenance:��Ameresco�has�30��times�the�investment�in�maintenance,�but�the�details�are�
lacking.

HVAC:���See��mechanical�facility�site�survey�analysis�for�more�detail.��Johnson�Controls�has�
over�40%��in�additional�investment�in�HVAC�upgrades.����All�ECM's�recommended�appear�to�be�
feasible,�except�we�do�not�recommend�implementing�JC�ECM�6.13,�Microgrid�Central�Plant.���
The�Ewa�chiller�plant�should�be�constructed�to�match�the�recently�completed�Diamond�Head�
plant�and�the�Overseas�Terminal�plant�to�allow�all�three�plants�to�operate�as�back�up�to�each�
other�and�to�share�the�load�during�off�peak�hours.���Isolation�of�the�Ewa�plant�on�a�micro�gird�
will�not�allow�the�plant�to�serve�as�back�up�to�the�other�plants,�and�the�output�from�the�plant�
will�vary�significantly�with�the�actual�daily�solar�insolation.

Water�Conservation:��Ameresco�has�50%�more�investment�in�water�conserving�fixtures.���All�
ECM's�recommended�appear�feasible.

Envelope:��Ameresco�has�10�times�the�investment�in�roof�replacements�and�roof�repairs.���It�is�
also�doubtful�that�Johnson�Controls�can�accomplish�all�of�the�PV�installation�work�that�they�
are�proposing�without�additional�roof�repairs�to�ensure�that�the�roofs�will�last�for�the�lifetime�
of�the�PV�panels.��All�ECM's�appear�feasible.��Also,�envelope�factors�including�infiltration�
reduction�and�insulation�improvements�need�to�be�considered�before�any�major�HVAC�
installion.��Johnson�Controls�does�not�address�these�improvements�now�but�may�be�
evaluated�in�more�detail�during�the�IGA�phase.

Various:��Ameresco�has�7�times�the�investment�in�other�various�ECM's,�primarily�in�jetway�
power�conditioners�and�ac�units,�and�in�runway�lighting.��All�ECM's�appear�feasible.
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6���ECM�BREAKDOWN�SAVINGS

Measure Measure
ECM�# ECM�Description Savings���$ ECM�# ECM�Description Savings���$

1.1 T12�to�T8�Retrofit 3,188,455
1.2 8'�T12�to�4'�T8�Retrofit 0
1.3 T8�to�T8�Retrofit 0
1.4 De�lamp�Fixtures 0
1.5 Interior�Lighting�Replacement� 0
1.6 Interior�Lighting�Retrofit 0
1.7 Incandescent�to�CF�Replacement�or�LED�Retrofit 0
1.8 Compact�Replacement�to�LED�Conversion 0
1.9 U�Bend�to�Linear�Fluorescent�Retrofit 0

1.10 Exit�Sign�to�LED�Replacement 0
1.11 Lens�Replacement 0
1.12 Reflector�Installation 0
1.13 HID�to�T8�Retrofit/�Replacement 0
1.14 Parking�Garage�Retrofit/Replacement 0
1.15 Exterior�Lighting�HPS�to�PSMH�Retrofit 0
1.16 Exterior�Lighting�HPS�to�Induction�Retrofit 0
1.17 Exterior�Lighting�HPS�to�LED�Retrofit/Replacement 0
1.18 Runway�Lighting�to�LED�Conversion 0
1.19 Low�Fixture�Count���Miscellaneous 0
1.20 Miscellaneous 0
2.1 Photocell�Control���Exterior�Lighting 0
2.2 Daylight�Harvesting 0
2.3 Daylight�Control�w/Dimming�Ballast 0
2.4 Twist�Timer�Control 0
2.5 Digital�Timer�Control 0
2.6 Astronomical�Time�Clock�Control 0

1 Premium�Efficiency�Lighting 3,961,533 2.7 Occupancy�Sensor���Dual�Tech�Ultrasonic�and�IR 609
2 Lighting�Controls 342,086 2.8 Wireless�Sensors 0

Subtotal,�Lighting� 4,303,619 Subtotal,�Lighting� 3,189,064

7.1 Solar�Photovoltaic 8,283,566
7.2 Solar�Thermal 10,264
7.3 Micro�Wind�Generators 0
7.4 PV�Electrical�Vehicle�Charging�Station 0
7.5 Solar/Wind�Parking�Lights 0
7.6 SolaTube/�Day�lighting 0

3 PV�Lighting�Systems 13,930 7.7 Solar�Exhaust�Fans 0
4 PV�Power�Generation 2,050,874 7.8 Solar�Golf�Cart�Charging�Station 0
5 Wind�Power�Generation 16,135 7.9 Solar�PV�for�Runway�Lighting 0

Subtotal,�Renewable�Energy 2,080,939 Subtotal,�Renewable�Energy 8,293,830

3.2 Window�Air�Conditioners 19,790
3.3 Chillers 10,429
3.4 Cooling�Towers 0
3.5 Pumps 0
3.6 Replace�Roof�Top�Units 2,729
3.7 Split�System 74,388
3.8 Terminal�Unit�Replacement 0
3.9 High�Efficiency�Motors 133,216

3.10 Packaged�DX�Units 28,048
3.11 Thermal�Energy�Storage�System 179,817
3.12 Fan�Coils�Units�Replacement 0
3.13 Wall�A/C�Units�Replacement 5,237
3.14 Replace�Exhaust�Fans 0
4.1 Pneumatic�to�DDC�Conversion 0
4.2 Upgrade�existing�DDC�or�new�DDC 1,512,966
4.3 Demand�Control�Ventilation 297,459
4.4 TOD�Scheduling�/Night�Setback 341,836
4.5 Window�A/C�unit�monitor�and�control 0
4.6 Occupancy�Sensors�for�A/C�control 0
4.7 Exhaust�Fan�Interlocks 0
4.8 Install�Utility�Meters 0
4.9 CO2�Monitoring�and�Fan�Control 339,107

4.10 Enterprise�wide�Continuous�Monitoring 255,192
4.11 Eco�Stats���on/off�schedule�for�AC�units 0
4.12 Tie�in�FID�System�with�Building�Automation�System 0
4.13 Integration�of�DDC�Controls 54,710
5.1 Bearings/�Belts 0
5.2 System�Cleaning 0
5.3 Air�Balancing 0
5.4 Controls�Adjustment 92,662
5.5 Code�Compliance 0
5.6 Optimization�protocols 187,829
5.7 Compressed�Air�Leak�Repair 0
6.1 Cross�Connect�Cooling�Towers 70,742
6.2 Variable�Pumping�(VFDs�on�pumps,�3�way�valve�swap) 532,960
6.3 System�Isolation�for�Independent�Rotation 0
6.4 Constant�Volume�to�VAV�Conversion 2,099

6 Energy�Management�and�Control�System 1,085,043 6.5 Install�Control�Valves 0
7 Chiller�Plant�Upgrades 506,894 6.6 Install�Hot�Water�Heater 0
8 Cooling�Tower�System�Measures 91,154 6.7 Utilize�Chilled�water�as�primary�cooling�in�spaces 0
9 Replace�HVAC�Equipment 74,261 6.8 Variable�Frequency�Drives 653,533

10 Replace�Window�Air�Conditioners 10,864 6.9 Variable�Refrigerant�Flow�(VRF)�System 0
11 Variable�Volume�Pumping 226,969 6.10 Replace�Air�Compressor 0
12 Fan�VFD's 481,066 6.11 Replace/�Repair�Fire�Life�Safety 0
13 Replace�Exhaust�Fans 10,389 6.12 Convert�D/X�AHU�to�Chilled�Water�AHU 88,297
18 Premium�Efficiency�Motors 27,286 6.13 Microgrid�Central�Plant 1,070,461

Subtotal,�HVAC 2,513,926 Subtotal,�HVAC��*see�note�4�in�Summary,�page�1 5,953,507

8.1 Metered�Sink�Faucets 0
8.2 Infrared�Controls 0
8.3 Flush�Valve�Diaphragm�change�out 133,734
8.4 Low�Flow�Toilets/�Urinals 0
8.5 Pozzolan�Soil�Amendment 0
8.6 Irrigation�Controls 0
8.7 Chemical�Free�Water�Treatment 0
8.8 Low�Flow�Shower�Heads 0

21 Water�Conservation�Plumbing�Measures 1,308,680 8.9 Plumbing�Issues 0
22 Irrigation�Controls 1,124 8.10 Lift�Station�Upgrades/Replacement 0

Subtotal�Water�Conservation 1,309,804 Subtotal,�Water�Conversation 133,734

9.1 Cool�Roof 23,065
9.2 Window�Replacement 0
9.3 Window�Film 0
9.4 Skylights 0

23 Replace�or�Reseal�Roofs 0 9.5 Roof�Replacement 0
24 Window�Measures 2,806 9.6 Building�Infiltration�Reduction 0

Subtotal,�Envelope 2,806 Subtotal,�Envelope 23,065

11.1 PC�Power�Management 17,358
11.2 Transformer�Replacement 366,479
11.3 Vending�Miser 7,783
11.4 Plug/�Monitor�Miser 0
11.5 Parking�Meters 0
11.6 Trash�Compactor 0
11.7 Replace�Refrigerated�Water�Fountains 0

14 Energy�Efficient�Transformers 298,059 11.8 Replace�Standalone�Refrigerator 0
15 Replace�DOT�owned�Refrigerators 12,749 11.9 State�Vehicle�Purchase�Program 0
16 Ice�Machine�Measures 1,616 11.10 Replace�small�IC�Vehicle�w/�Electric�Vehicle 0
17 Energy�Efficient�Water�Heaters 4,430 11.11 Replace�CRT�with�LCD�Monitors 0
19 Vending�Machine�Controls 11,537 11.12 Replace�Leaking�Solar�Hot�Water�80�Gal�Storage�Tank 0
20 Energy�Efficient�Water�Fountains 11,620 11.13 Replace�Ice�Machines 0
25 Jetway�Power�Conditioners�&�AC�Units 0 11.14 Copier�Miser 0
26 Upgrade�Runway�Lights 88,205 11.15 Voice�Over�Internet�Protocol�(VoIP) 0
28 Computer�Power�Management 7,538 11.16 Heat�Recovery�off�Ice�Machine 0

Subtotal,�Various 435,754 Subtotal,�Various 391,620

10.1 Provide�Maintenance�Services 0
10.2 Access�Door�to�AHUs 0

27 Deferred�Maintenance�Projects�&�Capital�Upgrades 0 Subtotal,�Maintenance 0
Additional�Capital�Projects 0

Totals���Measure�Savings 10,646,848 Totals���Measure�Savings 17,984,820

Ameresco Johnson�Controls
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ESPC Life of Contract (LOC) Plan:
Documents Management and Checklist for Energy 
Savings Performance Contracts (ESPC) 

(SITE) ENERGY SAVINGS PERFORMANCE CONTRACT 
Installed by (ESCO) 
Contract Number 
(Contract Title) 
Contract Description 
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Purpose�
�
The�purpose�of�this�document,�the�ESPC�Life�of�Contract�(LOC)�Plan�is�to�provide�
guidance�to�project�staff�during�the�post�installation�performance�period�of�an�Energy�
Savings�Performance�Contract�(ESPC)�project.��This�document�will�assist�the�staff�in�
effective�ESPC�project��management.������
�
When�the�installation�is�complete�and�the�acceptance�period�has�begun,�the�agency�
staff�should�collect�all�the�necessary�information�for�project�management�during�the�
performance�phase�of�the�contract.�This�includes�vital�contract�documents,�descriptive�
contractual�data�on�which�party�will�conduct�Operations�and�Maintenance�(O&M),�
Preventive�Maintenance�(PM),�Repair�and�Replacement�(R&R),�and�the�Measurement�
and�Verification�(M&V)�Plan�for�the�performance�period,�and�includes�the�specifics�of�
which�party,�the�Energy�Services�Company�(ESCO)�or�their�customer,�will�conduct�the�
oversight�of�these�operations.�The�post�installation�document�submittals,�as�they�
become�available,�also�need�to�be�collected�and�retained.�Examples�include�M&V�
Reports�and�Commissioning�Reports.�����
�

User Guidance 
�
This�guide�is�structured�to�provide�information�to�the�agency�representative�who�has�
the�responsibility�for�the�management�of�the�ESPC�project�during�the�performance�
period.��This�is�accomplished�first�by�a�checklist�to�ensure�that�the�proper�documents�
are�collected�and�stored�in�an�accessible�location.��A�second�checklist�is�provided�which�
lists�annual�activities�that�must�be�accomplished�to�properly�manage�the�contract�.The�
above�mentioned�checklists�are�found�in�Appendices�A�and�B.��
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Introduction�
�
The�intent�of�the�ESPC�Life�of�Contract�Plan�is�to�capture�the�performance�data�from�the�
acceptance�phase�of�the�contract,�to�provide�guidance�on�how�to�manage�the�contract�
for�its�remaining�term�to�ensure�proper�performance�of�the�equipment�and�the�
verification�of�the�savings�guarantees�for�the�life�of�the�contract.����
�
The�monitoring�process�begins�with�the�Measurement�and�Verification�(M&V)�process�
which�records�and�documents�the�parameters�necessary�to�confirm�savings.�
Maintenance�tasks�will�likely�be�allocated�to�both�the�ESCO�and�the�Agency.��The�ESCO�
can�monitor�the�quality�of�Agency�provided�maintenance,�but�it�does�come�with�a�cost�
that�may�partially�be�built�into�the�M&V�costs.��If�the�ESCO�identifies�Agency�
maintenance�failures,�but�the�agency�staff�does�not�have�the�time,�staff�capability�or�
budget�to�correct�them,�then�these�failures�may�result�in�adjustments�to�the�savings�
guarantees.�Agency�staff�will�need�to�monitor�ESCO�provided�maintenance.��If�they�do�
not�have�the�staff�capability�to�effectively�do�so,�then�they�need�to�consider�using�a�
third�party�auditor�to�monitor�maintenance�contract�compliance.��Data�collection�will�be�
organized�into�a�chronological�set�of�activities�designed�to:�

���
� Document�the�O&M�requirements�and�the�R&R�requirements�so�that�the�ESPC�

stakeholders�can�determine,�monitor�and�verify�that�the�actions�are�
accomplished�as�required�to�maintain�the�equipment�performance,�ensuring�that�
the�savings�are�realized.�These�requirements�may�include�training�for�agency�
staff�by�the�ESCO�or�project�consultants.�
�

� Define�the�activities�suggested�to�support�annual�M&V�verification�and�true�up�
processes�to�allow�confirmation�that�all�testing/inspections�are�accomplished�
and�the�M&V�report�can�be�accepted�or�rejected�annually�for�the�life�of�the�
contract.�

�
� Document�the�results�of�initial�commissioning�of�project�equipment�and�

subsequent�commissioning�of�controls.�

Those�tasked�with�ultimate�responsibility�for�the�success�of�the�ESPC�can�use�these�
documents�to�assist�in�monitoring�and�documenting�the�performance�period�activities���
for�the�contract�term.�One�of�the�largest�project�performance�risks�for�both�parties�to�an�
ESPC�contract�is�the�loss�of�staff�continuity,�savings�data�and�budget�resources�over�
time.��It�is�very�expensive�to�reassemble�or�estimate�missing�data,�train�new�staff�or�
secure�additional�budget�resources.��Both�the�ESCO�and�the�Agency�need�to�keep�a�
complete�file�of�all�project�correspondence�and�contract�documents.��This�file�should�be�
kept�in�chronological�order.�These�documents�can�also�be�used�to�train�and�assist�any�
staff���replacements�during�the�contract�term�to�reduce�the�impact�of�staff�turnover.���
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�
This�document�will�record�the�location�of�all�of�the�project�management�data.�
�

Data Preparation, Annual Review and Storage Guidance Overview 
�
Key�correspondence�and�project�documents�should�be�kept�and�stored�in�a�safe�and�
easily�accessible�location.��This�ESPC�LOC�Plan�provides�both�control�for�capturing�what�
is�necessary�from�both�a�project�management�and�an�M&V�perspective.��Some�of�the�
potential�activities�for�consideration�in�the�completion�of�this�plan�are�included�in�the�
bullet�point�list�below:�
�

� Collect�the�performance�data�from�the�Contract,�Commissioning�and�Acceptance�
efforts,�and�compile�the�information.�
�

� Review�the�checklists�with�agency�staff�and�train�them�to�ensure�understanding�
of�the�contents�of�the�checklists.�
��

� Insert�the�initial�Points�of�Contact�(POC)�for�site�and�ESCO�personnel.��The�agency�
staff�will�be�responsible�for�maintaining�an�up�to�date�POC�list�for�the�life�of�the�
contract.�

�
� Review�the�responsibilities�for�O&M,�including�Preventative�Maintenance�(PM)�

and�R&R�to�ensure�clear�identification�of�which�party�is�responsible�for�each�
activity.��The�party�not�responsible�for�the�conduct�of�each�activity�is�then�
responsible�for�monitoring�and�inspecting�the�efforts�of�the�other�party�to�
ensure�the�work�scope�is�accomplished�that�complies�with�the�contract�
requirements.���

�

Additional Guidance in the Appendices 
�
Checklists�are�presented�in�Appendix�A�to�assist�the�agency�staff�in�collecting�data�
needed�during�the�Performance�Period�of�the�contract.��A�second�checklist�is�provided�in�
Appendix�B�for�the�annual�activities�required�by�the�ESCO�and�agency�staff�to�ensure���
essential�data�is�collected�and�recorded.�
�
Storage�location�information�for�commissioning�documentation�is�listed�in�Appendix�D.��
The�storage�location�for�annual�M&V�Reports�is�listed�in�Appendix�E.�
�
Also�included�in�the�Appendices�is�information�regarding�ENERGY�STAR�Benchmarking.�
Some�buildings�may�qualify�for�ENERGY�STAR�ratings�and�building�labels�(Appendix�C).��
�



ESPC�Life�of�Contract�Plan 7�

Operations and Maintenance 
Equipment Identification 
�
All�equipment�that�is�addressed�by�the�above�personnel�for�operation,�preventative�
maintenance,�and�repair/replacement�should�be�identified�and�marked�in�some�manner�
such�that�personnel�from�both�the�ESCO�and�their�customer�can�clearly�determine�who�
has�what�responsibilities�for�specific�equipment.��This�can�take�the�form�of�drawings,�
lists,�or�in�complex�equipment�interfacing�cases,�by�attaching�bar�codes�to�each�piece�of�
equipment.�This�is�necessary�so�that�each�piece�of�equipment�can�be�ensured�of�
receiving�the�maintenance�that�it�needs,�regardless�of�who�is�responsible.��When�energy�
savings�are�large�enough�to�pay�for�external�maintenance�contracts,�it�is�recommended�
to�maximize�the�maintenance�responsibilities�assumed�by�the�ESCO.�����
���
All�O&M,�R&R,�and�preventative�maintenance�responsibilities�are�defined�in�the�
contract,�typically�by�ECM,�and�any�descriptions�of�responsibilities�listed�herein�should�
document�the�specific�contract�schedule�where�responsibilities�are�defined.��It�is�
important�to�clearly�distinguish�the�duties�of�the�agency�and�the�ESCO�in�terms�of�record�
keeping,�limits�of�duties,�schedules,�and�maintenance�cost�accounting.��In�the�event�of�
nonperformance�of�duties�by�either�party,�mutual�discussions�should�be�held�to�correct�
the�problem.��If�the�problem�cannot�be�corrected�at�the�agency�staff�level,�the�contract�
provisions�for�dispute�resolution�shall�be�used�to�negotiate�a�solution.�
�
An�operational�log�shall�be�maintained�to�note�any�variations�in�operations�activities�
such�as�early�turn�on�or�turn�off�of�equipment,�bypassing�of�automatic�controls,�etc.��
This�log�shall�be�kept�at�or�near�the�operator’s�workstation�and�shall�be�available�at�all�
times�for�updating�or�inspection.�
�

Annual M&V Report 
�
The�M&V�Plan,�which�governs�M&V�activities,�is�included�in�Appendix�E�of�this�plan.��
Added�to�this�Appendix�also�is�the�current�year�M&V�report�from�the�ESCO.��These�two�
reports�are�the�governing�M&V�documents�at�any�particular�time�within�the�contract�
term.��The�Plan�defines�the�requirements�and�methodology,�and�the�report�defines�the�
current�year’s�performance�results.��Appendix�E�shall�be�continually�updated�during�the�
contract�term�so�that�it�always�contains�both�the�original�M&V�plan�and�the�latest�
annual�M&V�report.����The�ESCO�or�consulting�resources�can�be�used�to�educate�Agency�
staff,�because�M&V�is�technically�and�economically�complicated.��Customer�staff�must�
take�appropriate�project�performance�responsibility�for�their�contract�requirements.��
Timely�resolution�of�disputes�is�critical�to�maintain�an�effective�partnership�to�support�
project�performance.�
�
The�Annual�M&V�reports�are�essential�to�maintaining�a�historical�set�of�performance,�
inspection,�and�testing�information�for�the�project,�and�the�entire�set�of�annual�reports�
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shall�be�maintained�in�a�known�and�safe�location�to�support�potential�project�
performance�evaluations�and�negotiations.�

��
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Contact�Information�
�

Editor’s�Note:�All�contact�information�should�be�verified�and�updated�annually.�

ESPC Customer Contact Information
��
Agency�Representative��
Name�
Address�
Telephone�
Fax�
Email�
�

��
��
��
��
�
��
�
��

Agency�Back�Up�Representative�
Name�
Address�
Telephone�
Fax�
Email�
�

ESPC Technical Support Contacts  
�
DBEDT�Technical�Support�Manager�
Name�� � ��
Address� ���
Telephone� ��
Email� � ���
�
Independent�ESPC�Consultant�Contact�(if�applicable)�
Name� � �
Address� �
Telephone� � � �
Email� � �
�

ESCO Contact Information 
�
Primary�Point�of�Contact�for�Contract�Management�
Name�
Address�
Telephone�
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Fax�
Email�
�
O&M�Service�Representative�
Name�
Address�
Telephone�
Fax�
Email�
�
Energy�Service�Manager�
Name�
Address�
Telephone�
Fax�
Email�
�
M&V�Specialist�
Name�
Address�
Telephone�
Fax�
Email�
�
Emergency/Non�Emergency�Contact(s)�
Name�
Address�
Telephone�
Fax�
Email�
�
��
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Documentation�Checklist�
�

General Information 
�
The�Documentation�Checklist�identifies�critical�documents�and�provides�the�document�
storage�location�information.��This�matrix�must�be�maintained�and�available�to�any�
person�working�on�the�project�over�the�contract�term.��This�places�a�burden�on�the�ESCO�
and�agency�staff�to�maintain�good�records�and�contract�documentation.��The�location�of�
these�documents�and�their�status�should�be�verified�annually,�since�some�documents�
may�require�updating�during�the�contract�term.�����
�

Pre-Award Documents 
Storage�Location�

(electronic�and/or�
hard�copy)�

Responsible�
Party/Date�

Delivered�to�
LOC�File�

�Government�Generated�
i.�Invitation�for�Proposal�
ii.�Technical�Facility�Profile�data�

� �

a.� �ESCO�Proposal�including�preliminary�technical�and�
economic�analysis��

� �

b.� Pre�negotiated�ESCO�Proposal/Investment�Grade�Audit�
including:�
i.� ECM�and�Savings�Description�
ii.� Measurement�and�Verification�(M&V)�Plan�
iii.� Management�Plan�
iv.� Repair�and�Replacement�and�Commissioning�Plans�
v.� Financial�Schedules�and�Supporting�Data�
vi.� Meeting�Minutes�

� �

Award Documents 
Storage�Location�

(electronic�and/or�
hard�copy)�

Responsible�
Party/Date�

Delivered�to�
LOC�File�

a.� Contract�Documents�of�the�Energy�Services�Agreement�
��

i.� Negotiated�Final�ESCO�Proposal�
a. ECM�and�Savings�Descriptions�
b. Measurement�and�Verification�(M&V)�Plan�
c. Management�Plan�

i.� Repair�and�Replacement�Plan�
ii.� Operations�&�Maintenance�(O&M)�

Responsibilities�
ii.� Contract�Modifications�

� �

b.� Key�Correspondence�
i.� Meeting�Minutes�
ii.� Project�Schedules�

� �
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iii.� Review�Comments�&�Responses�
iv.� Email�Correspondence�(e.g.,�text�file)�

Project Implementation 
Storage�Location�

(electronic�and/or�
hard�copy)�

Responsible�
Party/Date�

Delivered�to�
LOC�File�

a.� Drawings�
i.� 100%�Design/Red�lined�
ii.� As�Built�Drawings�

� �

b.� Installation�Plan/Schedule� � �

c.� Commissioning/Acceptance�Test�Plan(s)� � �

d.� Key�Correspondence�
i.� Requests�for�Information�(RFIs)�
ii.� Email�Correspondence�(text�file)�
iii.� Review�Comments�&�Responses�

� �

Final Submittals/Acceptance Documents 
Storage�Location�

(electronic�and/or�
hard�copy)�

Responsible�
Party/Date�

Delivered�to�
LOC�File�

a.� Commissioning/Acceptance�Report� � �

b.� Manuals�(e.g.,�O&M)� � �

c.� Training�Documents� � �

d.� Key�Correspondence�
i.� Requests�for�Information�(RFIs)�
ii.� Email�Correspondence�(.pdf�archives�of�emails�/text�file)�

� �

Post-Acceptance Performance Period 
Storage�Location�

(electronic�and/or�
hard�copy)�

Responsible�
Party/Date�

Delivered�to�
LOC�File�

a.� Annual�M&V�Reports����Annual�ESCO�project�inspection�
reports.��

� �

b.� Repair�&�Replacement�(R&R)�Documents� � �

c.� Operations�&�Maintenance�(O&M)�Documents� � �

d.� Payment�Records� � �

e.� Key�Correspondence�
i.� Requests�for�Information�(RFIs)�
ii.� Email�Correspondence�(text�file)�

� �

f.� Utility�Invoices�(ongoing)� � �

g.� Equipment�Identification�Document� � �

��
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�Appendices�

Editor’s�Note:�Update�page�listing,�titles�and�sections�as�needed.�
�
Appendix� Title� Page(s)�

A� Checklist�� ��
B� Annual�Performance�Support�Checklist� ��
C� Energy�Star�Portfolio�Manager�Benchmarking�Tool� ��
D� Commissioning�Reports� ��
E� �M&V�Plan,�Current�M&V�Annual�Report� ��
F� �Glossary�of�Terms� ��

�

 Appendix A –Checklist 
�

Item� Action� Completed�Date�

Initial�Document�Preparation�

1� All�contractual�submittals�have�been�received�and�accepted� �
2� Punch�list�completed�and�signed�off.� �
3� Full�Project�Acceptance�completed�and�signed� �
4� Commissioning�Report�received,�reviewed�and�approved� �
5� Approved�M&V�Plan�placed�in�LOC�File� �
6� ESA�Contract�and�Financing�Agreement�placed�in�LOC�File� �
7� O&M�and�R&R�Contracts�placed�in�the�LOC�File.� �
8� Obtain�all�agency�Staff�and�ESCO�contact�information�for�the�

performance�period�and�insert�in�LOC�Plan�
�

9� Locate�and�list�location�of�all�material�in�‘Documentation�Checklist’� �
10� Conduct�Review�of�LOC�Plan�with�agency�staff�ensuring�all�items�are�

complete�and�report�is�ready�for�ongoing�management�
�

11� Train�the�agency�staff�in�the�use�of�the�LOC�Plan�and�File,�including�
review�of�the�data�within�it�and�how�to�use�it�to�manage�the�
contract.����

�

Actions�at�the�End�of�the�First�Year�of�Performance�Period�

12� After�the�end�of�the�first�year�of�the�performance�period,�review�
the�Annual�M&V�Report;�insert�the�data�into�the�LOC�File�after�the�
report�is�approved�

�

�
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Appendix B – Annual Performance Support Checklist 
�

Item� Action� Completed�
Date�

Items�ideally�conducted�more�than�once�throughout�the�year�

1� Audit�the�buildings�checking�controls�settings�for�lights,�temperature,�and�
hours�occupied�or�in�operation,�numbers�of�employees,�etc.,�making�sure�
automatic�systems�are�not�by�passed.�

�

2� Review�logs�for�maintenance�to�check�if�planned�activities�did�occur.��
Publish�any�findings�to�ESCO�and�Agency�to�keep�them�informed,�
especially�if�work�scope�is�not�occurring.��

�

3� Review�trend�log�data�and�M&V�operational�parameters�and�assumptions�
to�ensure�they�are�within�allowable�limits.�

�

4� Read�any�and�all�meters�installed�and/or�used�by�the�M&V�process�on�a�
monthly�basis.���This�should�be�a�coordinated�activity�with�the�ESCO�
representatives.�

�

5� Review�the�overall�status�of�the�DDC�system�operation�and�maintenance.� �
6� �Collect�interval�data�from�the�DDC�for�remote�fault�detection�and�

equipment�diagnostics.�
�

Items�ideally�completed�as�part�of�the�annual�M&V�True�up�process.�

1� �Review�any�new�equipment�or�system�commissioning�reports.� �
2� Coordinate�with�the�ESCO�for�the�annual�M&V�inspections�and�witness�all�

testing,�meter�reading,�and�any�other�planned�activities.�
�

3� Review�each�building�with�the�agency�staff�to�determine�the�quality�of�
service�being�obtained�from�the�ESCO.���

�

4� Review�the�contractual�requirements�to�determine�the�guaranteed�
savings�in�both�energy�units�and�cost�of�energy�(O&M)�for�the�current�
year.��These�values�change�each�year�by�inflation/escalation�per�the�
contract.�

�

5� Obtain�and�review�the�annual�M&V�report�from�the�ESCO.��Verify�any�
calculations�and/or�claims.����

�

6� Obtain�and�determine�if�the�agency�staff�made�any�substantial�changes�to�
the�missions�or�usage�of�any�building(s)�or�area(s)�serviced�by�the�
equipment�installed�by�the�ESCO.��Especially�be�aware�of�any�changes�
that�affect�the�guarantees�of�the�ESCO.��Make�any�adjustments�necessary�
to�bring�all�data�to�the�same�conditions�of�the�original�contract.�

�

7� Conduct�an�annual�true�up�meeting�with�the�ESCO�to�determine�any�
adjustments�or�payments�necessary�due�to�savings�shortfalls.�

�

8� Review�O&M�requirements�of�the�ESCO�and�Agency�and�make�a�
determination�of�work�scope�accomplishment�or�the�lack�thereof.�

�

9� Review�R&R�requirements�of�the�ESCO�and�Agency�and�make�a�
determination�of�work�scope�accomplishment�or�the�lack�thereof.�

�

10� Verify�the�status�of�employee�training�for�those�working�on�or�with�the�
ESPC�equipment�to�determine�if�additional�training�is�required.�

�
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Appendix C – ENERGY STAR Portfolio Manager Benchmarking Tool 
�
Use�of�EPA/DOE�Energy�Star�Portfolio�Manager�is�optional�and�included�in�the�LOC�Plan�
as�an�assistance�document�for�site�informational�purposes�only.�It�is�a�free�
benchmarking�program�for�utility�data�entry�and�analysis�via�the�Internet�at�the�
following�web�address:�
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager��
�
This�tool�can�be�used�on�the�individual�site�level�to�obtain�an�Energy�Star�rating�for�
individual�facilities�and�to�apply�for�a�building�label�(if�qualified).�
�
The�following�sample�report�tables�are�examples�automatically�generated�by�the�tool�by�
entering�monthly�utility�consumption�data�(energy�and�cost)�from�utility�invoices.�
Complete�reports�can�also�be�automatically�generated�by�request�using�the�tool,�and�are�
emailed�to�the�requestor�by�ENERGY�STAR.�It�should�be�noted�that�this�tool�can�be�
useful�for�individual�building�benchmarking�but�should�not�be�used�for�comparison�or�
tracking�of�ESPC�performance�or�budgeting�purposes.�Baselines�listed�in�the�Energy�Star�
Portfolio�Manager�tool�may�not�be�the�same�as�or�an�accurate�representation�of�the�
ESPC�baseline�and�should�not�be�used�as�the�methodology�to�measure�and�verify�ESPC�
savings.��

Blank�ENERGY�STAR�Benchmarking�Report�Examples�

Sample Report 
�
My�Portfolio:�Example�

12/1/08�
Total�

Buildings:�

Facility�
Name�

Current�
Rating�
(1�100)�

Adjusted�
Percent�
Energy�

Reduction�

Total�
Floor�

Space�(Sq.�
Ft.)�

Energy�
Use�

Alerts�

Current�
Energy�
Period�

Ending�Date�

Eligibility�
for�the�

ENERGY�
STAR�

Last�
Modified�

� � � �

�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Current�
Rating�
(1�100)�

Current�Source�
�

Energy�Intensity�
(kBtu/Sq.�Ft.)�

Baseline�
Rating�
(1�100)�

(kBtu/Sq.�
Ft.)�

Baseline�Source�
�

Energy�Intensity�
(kBtu/Sq.�Ft.)�

Adjusted�
Percent�
Energy�

Reduction�

CO2�
Reduced�

(lbs)�

� � � �
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�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Cumulative�
Investment�in�

Facility�
Upgrades�(USD)�

Cumulative�
Investment�
per�Sq.�Ft.�

(USD)�

Annual�
Energy�

Cost�(USD)�

Total�Energy�
Cost�per�Sq.�Ft.�

(USD)�

Indoor�
Water�Cost�

(USD)�

Outdoor�
Water�
Cost�

(USD)�
� � �

�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Baseline�Energy�
Period�Ending�Date�

Current�Energy�
Period�Ending�Date�

Baseline�
Rating�
(1�100)�

Current�
Rating�
(1�100)�

Adjusted�Percent�
Energy�Reduction�

� � �

�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Current�
Rating�
(1�100)�

Current�Site�Energy�
Intensity�(kBtu/Sq.�Ft.)�

Annual�Energy�
Cost�(USD)�

Target�
Rating�
(1�100)�

Target�Site�Energy�
Intensity�(kBtu/Sq.�Ft.)�

� � � �

�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Total�
Indoor�

and�
Outdoor�
Water�

Use�(kGal)�

Total�
Indoor�and�

Outdoor�
Water�Cost�

(USD)�

Indoor�
Water�

Use�
(kGal)�

Indoor�
Water�

Use�per�
Sq.�Ft.�
(kGal)�

Wastewater/S
ewer�use�

(kGal)�

Wastewater/
Sewer�Cost�

(USD)�

Water�
Use�

Period�
Ending�

� � � �

�
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Sample�Report�
My�Portfolio:�Example�

12/1/08�
Total�

Buildings:�

Facility�
Name�

Current�
Rating�
(1�100)�

Current�
Energy�
Period�
Ending�
Date�

Current�Site�
Energy�

Intensity�
(kBtu/Sq.�

Ft.)�

Current�
Source�
Energy�

Intensity�
(kBtu/Sq.�

Ft.)�

Energy�
Reduction�
per�Sq.�Ft.�
(kBtu/�Sq.�

Ft.)�

Adjusted�
Energy�

Reduction�
per�Sq.�Ft.�
(kBtu/Sq.�

Ft.)�

Energy�
Use�

Alerts�

� � � �

�
Sample�Report�

My�Portfolio:�Example�
12/1/08�

Total�
Buildings:�

Facility�
Name�

Current�
Rating�
(1�100)�

Current�Source�
Energy�Intensity�

(kBtu/Sq.�Ft.)�

Adjusted�
Percent�
Energy�

Reduction�

Eligibility�for�the�
ENERGY�STAR�

ENERGY�
STAR�

Application�
Status�

Building�
Profile�
Status�

� � � �

�
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Appendix D – Commissioning Report 
�
Insert�Commissioning�Report�or�Location�Reference�Information�Here�
�
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Appendix E – M&V Plan and Annual Reports 
�
Insert�M&V�Plan�and�Most�Recent�Annual�M&V�Report�Here�����

��

�
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Appendix F – Glossary of Terms 
��
Adjusted�Energy�Baseline���An�energy�baseline�that�has�been�adjusted�to�compensate�for�factors�that�
would�have�changed�energy�consumption�in�the�absence�of�any�energy�conservation�measures�(i.e.,�
factors�affecting�baseline�energy�use�beyond�the�contractor’s�control).��Examples�of�such�factors�include�
increases�or�decreases�in�conditioned�or�illuminated�space,�changes�in�occupancy�or�building�use,�facility�
renovation,�or�extremes�in�weather.�
�
Annual�Energy�Audit���The�term�annual�energy�audit�means�a�procedure�including,�but�not�limited�to,�
verification�of�the�achievement�of�guaranteed�energy,�water,�and�related�cost�savings�and�energy�unit�
savings,�resulting�from�implementation�of�energy�conservation�measures�and�a�determination�of�whether�
an�adjustment�to�the�energy�baseline�is�justified�by�conditions�beyond�the�contractor's�control.��(Also�
known�as�Annual�Measurement�and�Verification)�
�
Commissioning�–�Procedures�undertaken,�generally�by�the�contractor,�to�assure�that�energy�conservation�
measures�and�building�systems�perform�interactively�in�accordance�with�design�documentation�and�
intent.���
�
Energy�Baseline���The�amount�of�energy�that�would�have�been�consumed�annually�without�
implementation�of�energy�conservation�measures�based�on�historical�metered�data,�engineering�
calculations,�sub�metering�of�buildings�or�energy�consuming�systems,�building�load�simulation�models,�
statistical�regression�analysis,�or�some�combination�of�these�methods.�
�
Energy�Conservation�Measure�(ECM)���A�measure�applied�to�a�building�or�facility�that�improves�energy�
efficiency,�is�life�cycle�cost�effective,�and�involves�energy�conservation,�cogeneration�facilities,�renewable�
energy�sources,�improvements�in�operation�and�maintenance�efficiencies,�or�retrofit�activities.���
�
Energy�Cost�Savings���Energy�cost�savings�are�generally�recurring�savings���savings�that�occur�year�after�
year;�however,�one�time�energy�cost�savings�may�come�from�energy�savings�in�excess�of�guaranteed�
savings,�either�during�the�post�acceptance�performance�period�or�during�the�implementation�period.�
�
Energy�Related�Cost�Savings���Energy�related�cost�savings�are�generally�recurring�reductions�in�expenses�
(other�than�energy�costs)�related�to�energy�consuming�equipment,�generally�affecting�operations,�and�
maintenance,�renewal,�or�repair�expenses�of�equipment.��One�time�energy�related�cost�savings�can�result�
from�avoided�expenditures�of�operations�and�maintenance,�repair�and�replacement,�or�capital�
expenditures�funds�for�projects�(e.g.,�equipment�replacement)�that,�because�of�the�energy�savings�
performance�contract�project,�will�not�be�necessary.��
�
Estimated�Energy�Cost�Savings���Estimated�energy�cost�savings�are�the�contractor�estimated�energy�cost�
savings�in�dollars�per�year�for�each�energy�conservation�measure�(ECM),�and�equal�the�estimated�energy�
savings�multiplied�by�the�established�energy�prices�in�appropriate�units.��For�ECMs�with�multiple�energy�
type�impacts,�energy�cost�savings�equals�the�sum�of�the�products�of�the�energy�savings�by�energy�type�
and�established�energy�prices.��
�
Guaranteed�Annual�Cost�Savings���The�guaranteed�annual�cost�savings�are�the�levels�of�annual�cost�
savings�the�contractor�is�willing�to�guarantee�for�a�project.��The�proposed�values�for�these�savings�appear�
in�financial�schedules�of�the�ESPC.��After�the�IGA,�the�contractor�revises�the�preliminary�assessment�and�
offers�the�final�values�in�the�financial�schedules.��The�guaranteed�annual�cost�savings�must�exceed�the�
annual�contractor�payments�in�each�year�of�the�post�acceptance�performance�period.��For�the�first�
interval�(generally�12�months)�after�acceptance�of�construction,�the�contractor�may�be�paid�as�if�the�
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savings�guarantee�is�being�met.��The�annual�energy�audit�establishes�actual�savings.�If�actual�savings�fall�
short�of�the�guarantee,�the�contractor�will�pay�back�the�amount�of�the�shortfall�to�the�customer.�
�
Implementation�Period���The�implementation�period�is�the�period�between�the�date�of�ESPC�award�to�the�
date�that�all�energy�conservation�measures�(ECMs)�are�operational�and�accepted.�
�
Investment�Grade�Audit�(IGA)���A�procedure�which�may�include,�but�is�not�limited�to,�a�detailed�analysis�
of�the�energy�cost�savings�and�energy�unit�savings�potential,�building�conditions,�energy�consumption,�
and�hours�of�use�or�occupancy�for�a�facility,�for�the�purpose�of�preparing�final�technical�and�price�
proposals.�
�
Measurement�and�Verification�(M&V)�–�Process�of�measuring�and�verifying�energy,�water�and�related�
cost�savings�
�
Post�Acceptance�Performance�Period���The�period�(typically�in�years)�from�the�date�a�project�is�
operational�and�accepted,�to�the�end�of�the�contract�term.��The�post�acceptance�performance�period�may�
also�be�referred�to�herein�as�the�service�period.�
�
Post�Acceptance�Performance�Period�Annual�(or�Regular�Interval)�M&V���At�least�annually,�the�
contractor�and�the�ESPC�stakeholders�shall�verify�that�the�installed�equipment/systems�have�been�
properly�maintained,�continue�to�operate�correctly,�and�continue�to�have�the�potential�to�generate�the�
predicted�savings.��This�ensures�that�the�M&V�monitoring�and�reporting�systems�are�working�properly,�
and�it�allows�fine�tuning�of�measures�throughout�the�year�based�on�operational�feedback.�

�
Post�Installation�Measurement�and�Verification�Activities���Post�installation�measurement�and�
verification�is�to�ensure�that�the�proper�equipment/systems�have�been�installed,�are�operating�correctly�
and�have�the�potential�to�generate�the�predicted�savings.�Verification�methods�may�include�surveys,�
inspections,�and�spot�or�short�term�metering.��Commissioning�of�installed�equipment�and�systems�is�
expected.��Commissioning�assures�that�the�building�systems�perform�interactively�in�accordance�with�the�
design�documentation�and�intent.��The�contractor�generally�completes�commissioning.�In�some�cases,�
however,�the�site�contracts�it�out.�
�
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ENERGY SAVINGS PEFORMANCE CONTRACTS FREQUENTLY 
ASKED QUESTIONS (FAQs) AND ANSWERS 

(As of December 2012) 

What is an Energy Savings Performance Contract?     

Q1: How is an energy savings performance contract (ESPC) different from a standard 
equipment specification and bid project? 

A1: An ESPC relies on the technical expertise of an energy service company (ESCO) to 
design and build a comprehensive and creative technical energy project.   Also, with an 
ESPC you buy a guaranteed performance result, not just new equipment.   These 
contracts contain a guarantee of avoided utility and operating costs, along with 
guarantees of environmental comfort parameters, such as temperature, humidity, and 
carbon dioxide levels.   Specifically, they provide compliance with applicable American 
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) and 
Illuminating Engineering Society (IES) standards.    

Q2: Why is a comprehensive project preferable to several single measure projects? 

A2: A comprehensive approach maximizes the capture of savings opportunities available 
from a specific building or set of buildings.   It also provides financial leverage to do 
more expensive individual measures that might otherwise not be economical to do on a 
stand-alone basis.   A comprehensive project allows the measures with shorter payback 
periods to subsidize those with longer paybacks.   A common error is for a facility to do 
only the shorter payback measures first and postpone more expensive upgrades.  The 
agency has then lost the opportunity to bundle measures to maximize both energy and 
cost savings. 

Q3: Why not just implement these comprehensive efficiency projects with our own 
technical staff and capital funds? 

A3: Many public agencies do not have adequate capital funds appropriated to address many 
of their capital equipment replacement needs.   They also may not have enough staff or 
the appropriate technical expertise to manage these complex projects in-house.   There 
may be little incentive for in-house staff to accept the risk of project non-performance or 
financially guarantee the results of the project’s performance.   Agency staff may not 
have the expertise to measure and verify savings or commission the equipment.   Also, 
the traditional procurement process for capital projects may require the acceptance of 
low-bid equipment instead of a best-value project design that minimizes life-cycle costs.
The traditional capital budget process may require as long as five years or more to do a 
project that an ESCO could deliver in less than three years.   The savings opportunities 
that are lost by waiting three extra years or more for capital funds to implement 
efficiency projects creates a huge cost of delay.
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Q4: If our agency has been doing small efficiency projects for many years, haven’t we 
already picked the “low-hanging fruit” of these savings and eliminated the 
opportunity for a comprehensive energy efficiency project? 

A4: While this may be true in some cases, many owners are finding that even though they 
have spent hundreds of thousands or even millions of dollars over the last 10-15 years on 
energy efficiency projects, allowing an ESCO to evaluate their facilities comprehensively 
often results in their finding large untapped savings opportunities.   One reason for this is 
the continual evolution of energy efficiency technologies.   Lighting technologies have 
improved dramatically in the last five years.   Also, the technology of direct digital 
control systems has dramatically improved and the opportunities to save energy, 
especially in larger buildings with larger equipment loads, may allow these new controls 
to provide economically feasible savings.   It is recommended that all facilities be 
evaluated against an energy use index (EUI) of British Thermal Units BTUs per square 
foot in order to determine their relative efficiency compared to similar types of buildings.   
The costs of utilities (i.e. electricity and water) have increased in the last few years at a 
dramatic rate.     Projects that may not have been economically attractive five years ago 
may be feasible today due to the higher utility costs. 

Q5: Is energy savings performance contracting the same as a Power Purchase 
Agreement (PPA)? 

A5: No, this is not the same as a Power Purchase Agreement (PPA).   In a PPA, a 3rd party 
investor owns and operates the equipment (usually for large renewable energy or 
combined heat and power plant projects).   Power purchase contracts require a user to 
take the output from this 3rd party owned generation asset for their power needs as part of 
a long term agreement to supply energy at a specified price.  A power purchase 
agreement requires no up-front capital investment by the customer, and the 3rd party 
handles installation and operation and maintenance on behalf of the customer.   The cost 
of power is based on a long-term rate with a pre-determined annual escalator.   In 
contrast, with an energy savings performance contract, the ESCO would develop and 
install a turn-key solution, but it does not own or operate the equipment.    

Q6: What are pros and cons of including renewable energy in ESPC?  Is PPA a better 
approach than ESPC for implementing renewable energy projects?  What about a 
combined ESPC/PPA project?   

A6: In most cases where a renewable energy PPA would be economically viable, it is actually 
a better financial decision for the agency to acquire the renewable energy system as part 
of an ESPC.   The ESCO can guarantee a level of energy performance output from the 
renewable energy system without requiring a separate contract which results in giving the 
agency ownership of the asset.   It is possible to execute a separate PPA as one 
component of a larger ESPC project but it will result in two separate finance agreements.   
The PPA financing would be held by the ESCO.   The ESPC financing would be held by 
the agency. 



33

Type of Contract Pros Cons

ESPC with 
Renewable Energy 

� More flexibility with regard to 
contract term 

� Agency owns the assets  
� Agency has flexibility with 

regard to the level and cost of 
operations and maintenance 
services provided 

� ESCO can guarantee a 
specified level of energy 
performance from the installed 
equipment 

� May be less expensive on a life 
cycle cost basis than a PPA 

� Does not qualify for energy tax 
credits or depreciation 

� Owner assumes some 
performance risk  

� May have higher procurement 
costs 

PPA for Renewable 
Energy

� It requires no upfront capital 
investment 

� Provider bears all performance 
risk 

� Provider is eligible for state 
and federal energy tax credits 

� Provider can claim accelerated 
depreciation

� Relatively low procurement 
costs for a PPA 

� Agency does not own the asset 
� Agency must agree to take-or- 

pay for the energy output 
� Less flexibility with regard to 

contract term 
� Generally limited to a single 

technology
� Less attractive for small 

projects

Combined
ESPC/PPA with 

Renewable Energy 

� Provider is eligible for state 
and federal energy tax credits 

� Provider can claim accelerated 
depreciation

� Agency has flexibility with 
regard to the level and cost of 
operations and maintenance 
services provided under the 
ESPC

� Two separate finance 
agreements 

� Greater legal complexity 
� May take longer to arrange 

multiple financing agreements 
� Agency does not own the PPA 

asset
� Agency must agree to take-or- 

pay for the PPA energy output 

Project Planning and Site Selection 

Q7: What is the process for planning an ESPC project? 

A7: The agency staff should determine whether modernizing facility infrastructure or 
generating excess utility cost savings is the primary focus.   They should also decide what 
operational and maintenance or avoided equipment replacement cost savings they are 
willing to count for purposes of measuring the project’s economic benefits.   They should 
determine the target indoor environmental comfort standards that they would like the 
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project to deliver and identify any specific high priority equipment replacements that they 
would like the ESCO to include in the project.

 In general, the following steps should be taken during the planning phase of the ESPC 
project:

� Determining there is a need for energy efficiency improvements 
� Identifying a target list of potential improvements 
� Committing to comprehensive building efficiency solutions 
� Be willing to partner and share facility data with an ESCO 
� Be open to new energy efficiency solutions (e.g., water, renewables) 
� Recognizing the value of having a better understanding about how their buildings 

operate
� Understanding  the value of buying best quality equipment 
� Committing to use life-cycle costing for evaluating building solutions 
� Viewing maintenance investments as insurance that provides reliable building 

operation
� Compare the selected facility against energy performance benchmarks    

Q8: How do I evaluate whether my facility is a good candidate for an energy savings 
performance contract? 

A8: Two indexes that can be used to quickly evaluate the size of an efficiency opportunity are 
the dollar costs spent for energy per square foot, and the building’s energy consumption 
measured in BTUs per square foot.  Many buildings can be benchmarked on the 
ENERGY STAR scale to see if they are efficient enough to qualify for a label 
certification.   Most ESCOs prefer a minimum project size of at least $1 million.   Also, 
equipment near the end of its useful life, which has very high maintenance and repair 
costs, indicates the potential for significant operating cost savings.    If there are 
significant problems with the operational control of building comfort, this provides 
another opportunity to create value by dramatically improving indoor environmental 
quality.   Due to the long-term nature of ESPCs, it is important that the agency have a 
long-term plan to use the building in the future.

Q9: What are the main obstacles to ESCOs delivering ESPC projects to state agencies? 

A9: Lengthy government procurement processes extend the implementation cycle that 
increases ESCO project delivery costs and the cost of delay for agencies.   Multiple 
agency decision-makers who need to approve projects can delay the process of finalizing 
the energy services agreement and project financing.   The agency needs to establish an 
in-house team that is focused on selecting a project based on the best value rather than 
low bid.    The agency team should include the facility manager, budget and finance staff, 
legal advisor, procurement officer, engineering staff and outside technical consultants if 
applicable.   Agency facility and financial managers receive little or no recognition or 
incentives for championing ESPCs.   Rather than combining several agency facilities into 
a single procurement, many building managers focus projects on either one or just a few 
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buildings, which makes the project’s economics less attractive.   Financing energy 
savings performance contracts over periods of less than 15 years erodes the opportunity 
to leverage financing for capital projects.  Due to staff turnover, long-term relationships 
with customers are expensive for ESCOs to maintain.    

What is an Energy Service Company (ESCO)? 

Q10: How is an ESCO different from a standard architectural/engineering firm? 

A10:  An ESCO must financially guarantee energy and operating cost savings and measure 
project performance results over time.   The ESCO assumes a financial risk that the 
project will produce the promised savings performance.   Also, the ESCO typically 
provides a broader range of customer services, like measurement and verification of cost 
savings and commissioning of project equipment and systems.   It provides more 
comprehensive engineering analyses of energy, water, and maintenance cost savings 
opportunities.   It also assists in providing financing for projects.   Part of the ESCO’s 
turnkey approach is to provide on-site construction management services, as well as 
comprehensive post-construction training and maintenance services.      

Q11: What are the distinguishing qualities of the most innovative ESCOs? 

A11: The most innovative ESCOs typically have very experienced energy engineers on their 
staff.   They excel at providing creative and comprehensive design engineering solutions 
for projects.   They are responsive to their customers and provide high quality customer 
services.  They are committed to long-term, sustainable savings performance for their 
customers and offer continuous project commissioning as a core competency.   They have 
the technical breadth and depth to earn Leadership in Energy and Environmental Design 
(LEED) accreditation for their clients and are sophisticated about measuring 
improvements in indoor environmental quality and accounting for the environmental 
benefits of reduced air pollution.

Q12: How is an investment grade energy audit (IGA) conducted by an ESCO different 
from a traditional energy savings analysis? 

A12: Since an investment grade audit (IGA) is the technical and economic foundation for a 
project that must produce guaranteed energy savings, it typically provides more detail on 
existing consumption levels, operating hours, and utility costs than a traditional energy 
analysis.   It establishes and defines consumption and cost baselines for all operating 
costs savings.   It also provides a description of the analysis methods, data logger 
measurements, savings calculations, and all of the detailed technical and economic 
assumptions used to calculate savings.  The IGA serves as the technical basis for project 
development and justifies the economic feasibility of the project to secure financing. 
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Q13: How large is the annual ESCO market? 

A13: Based on a market research study conducted by Lawrence Berkeley National 
Laboratories, the reported annual market size for ESCOs in 2010 was $6-7 billion.  For 
the last 5 years the annual market growth rate is estimated to be between 15%-20%.
The typical minimum size of an ESPC project is $1 million.   Energy efficiency now 
provides at least 42 percent of all new U.S. energy resources as measured by the change 
in energy use per dollar of the U.S. GDP. Rising wholesale energy prices and technical 
efficiency innovations continuously expand the amount of economically feasible energy 
efficiency resources.   Over the last 30 years, energy efficiency has been the most 
important, cheapest, and fastest growing energy resource available to building managers.    

Benefits of ESPC 

Q14: What are the main benefits of energy savings performance contracting projects? 

A14: The most obvious economic benefits are utility and maintenance cost savings.   The 
modernization and replacement of aging capital equipment, however, is probably an even 
more important project driver.  Significant improvement in the indoor environmental 
quality resulting from better control of temperature, humidity, and ventilation is another 
benefit.   Preserving scarce capital funds for priority projects that do not produce 
significant operating cost savings is an additional and important financial benefit.

Q15: What are the primary procurement benefits of using the ESCO project delivery 
model to implement energy efficiency projects? 

A15: Using the design-build approach creates a mini-design competition between proposers, 
which results in more creativity in generating technical solutions.    Ready access to 
project financing dramatically speeds up project implementation.   The ability to select 
equipment and services based upon their quality and long term value rather than lowest 
first cost is a significant advantage.   Having an ESCO design a comprehensive and 
creative technical solution provides single point accountability for project performance 
and reduces administrative costs compared to piecemeal implementation of project 
components.    

Q16: Can an energy savings performance contract help my buildings earn an ENERGY 
STAR or LEED certification? 

A16: Many ESCOs have staff members that are LEED certified and are familiar with the 
EPA’s ENERGY STAR label program.   They welcome the opportunity to create 
additional benefits for building owners.   The economic benefits for human health and 
productivity from better thermal, visual, and acoustic comfort and better indoor air 
quality can provide significant project value.   Properly measuring these benefits could 
lead to larger investments in energy efficiency projects.   By reducing utility consumption 
of electricity and water, energy savings performance contracting projects significantly 
reduce air pollution.
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Financial Benefits of ESPC 

Q17: If energy savings performance contracting is such an effective way to fund 
comprehensive energy efficiency projects in state agencies, why don’t states require 
agencies do what they can with ESPCs before spending capital appropriations on 
energy efficiency projects? 

A17: Some states do require the use of energy savings performance contracting to implement 
 feasible energy efficiency projects before spending appropriated funds on these capital 
 projects (e.g.,  Texas,  Georgia and Colorado).   In other states, ESPC provides the 
 primary basis for funding energy efficiency projects in state agencies (e.g., Kansas, 
 Pennsylvania, Illinois  and Missouri).  If state comptrollers understood the favorable 
 financial impact of using energy performance contracts to finance capital improvements 
 from the cost savings produced by the improvements over time, perhaps more of them 
 would require the use of ESPC as the preferred method for funding energy projects.

How ESPC Impacts Building Operating Costs 

Q18: What are the primary reasons offered for not using ESPC to fund energy efficiency 
projects? 

A18: Some people prefer low-bid and unbundled energy conservation measure (ECM) 
procurement as a strategy to keep their first costs low; unfortunately, this approach 
seldom minimizes life-cycle costs.   Some believe that savings may be too difficult or too 
expensive to measure.   Innovations in field data logger technology and refinements in 
the trend logging capabilities of control systems have decreased the costs and increased 
the accuracy of savings measurement.   Some building operators believe that they will 
lose operating control of their facilities with an ESPC.   Building operators retain the 
right and responsibility to maintain operational control of their facilities, but they should 
be accountable for the consequences of their operational decisions.   ESPCs are 
specifically designed to recognize the partnership of the building owner and the ESCO in 
achieving mutual goals for reduced operating costs and improved indoor environmental 
quality.

 Some managers believe that appropriated capital improvement funds are preferable to 
low-cost tax-exempt lease financing of projects.   Whether capital funds are available 
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from taxes or bonds, they still create an obligation to collect tax revenues to pay project 
costs.   One significant benefit of energy savings performance contracting is that it uses 
saved budget funds that would have been used to pay for operating costs (e.g. utilities, 
maintenance contracts, equipment replacement) to pay for the costs of capital 
improvement projects.   Many building managers recognize the benefits of ESPC, but 
have trouble finding the time to implement a project at their facility.   A number of states 
have created dedicated in-house technical assistance resources for ESPC or used program 
consultants to help agencies implement programs.    

Q19: In addition to utility cost savings what other economic value is produced by an 
energy savings performance contract over a 20-year contract term? 

A19: If we let X = average annual utility cost savings, then over 20 years the cumulative value 
of utility savings would be worth 20X.   There are a a variety of non-energy benefits that 
will be produced from these projects over the 20 year term.  For example improved 
employee health and productivity benefits are at least 2.2X (based on studies from 
Carnegie Mellon University).   The economic development benefits from the purchase of 
local materials and services could be as large as 5X.   Avoiding the cost of project delay 
could be worth 3X.   Avoiding incremental utility systems line losses and capacity costs 
could be worth 6X.   Operation and maintenance savings could conservatively be worth 
1.5X.   The value of air emissions reductions alone could be worth 1.5X.   Utility rebates 
could total 0.3X for the project.  The total energy and non-energy economic benefits 
produced from an ESPC over 20 years could be as much as 40 times the average annual 
utility cost savings.

Q20: What are the disadvantages of using appropriated capital improvement funds for 
energy efficiency projects? 

A20: Capital funds are usually limited so energy efficiency projects face stiff competition from 
other budget priorities.   The approval process for requesting new capital appropriations 
can be time consuming and expensive.  Failure to obtain all the required capital funds for 
a comprehensive energy efficiency project leads to piecemeal project implementation 
which is more expensive.  The crucial advantage of ESPCs is that they use operating cost 
savings from existing budgets to pay for the cost of capital projects.

Savings Guarantees 

Q21: What does guaranteed energy savings mean?  What happens if the ESCO does not 
meet the savings goal?

A21:  A key aspect of this approach is that the ESCO provides a corporate guarantee that the 
project savings, which must be measured and verified at specific intervals, will cover all 
project costs.   The ESCO guarantees a reduction in utility consumption which results in 
avoiding future utility costs.  The ESCO does not guarantee lower future utility bills.
Higher utility bills may result from increases in utility rates even if utility consumption 
levels have been significantly decreased from the implementation of the ESPC project.   
The ESCO does not guarantee the project financing payments which are an obligation of 
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the agency.   ESPC project cash flows are designed so that guaranteed avoided utility 
costs are sufficient to repay the annual project financing costs.   If the savings guarantee 
is not met, the ESCO is obligated to pay the difference to the agency.   The use of savings 
measurement and verification and continuous commissioning help the agency and the 
ESCO ensure that the savings guarantee and equipment performance levels are achieved.  
In the event that the actual annual verified savings are less than the annual amount 
guaranteed, the ESCO is contractually obligated to pay the agency the difference between 
the guaranteed amount and the actual verified amount, based on an annual reconciliation.  
With an energy savings performance contract you buy a guaranteed performance result, 
not just new equipment.    

Q22: What is the risk to my agency that the ESCO will miss their savings guarantee? 

A22: Experience in the industry, especially in the last 10 years, shows that most ESCO projects 
achieve 110% percent of their total savings guarantees.  They also have a substantial 
internal reserve fund to cover any savings guarantee shortfalls.   On an industry-wide 
basis the percentage of missed savings guarantees is less than 1%.   For the rare project 
that misses its savings guarantee, ESCOs promptly reimburse their customers for the 
savings shortfall and correct any issues that may have caused or contributed to the 
shortfall.   Sound project design, installation, functional performance testing of installed 
equipment (e.g. commissioning), and performance monitoring are the most cost-effective 
methods to deliver promised project performance.    

How to Competitively Plan and Procure an ESPC 

Q23: Why use a Request for Qualifications (RFQ) to create a qualified list of proposers? 

A23: An RFQ lets you comprehensively survey and quickly evaluate ESCO capabilities and 
experience.   It is less risky and less costly for ESCOs to respond to an RFQ because 
there is no requirement for them to spend time on-site.   It is helpful to disclose in the 
RFQ the economic potential of projects for which the agency intends to issue an RFP so 
that ESCOs have an incentive to respond to the RFQ.    

Q24: What key elements should be included in a Request for Proposals (RFP) or 
Invitation for Proposals (IFP) for an energy savings performance contract? 

A24: Well-defined evaluation criteria are the essence of a best-value RFP.   A clear description 
of the procurement process and schedule is critical to creating credibility for a project.   
Providing reasonable technical building profile data on the energy characteristics of your 
project facility assists ESCOs in evaluating the economic feasibility of your project.
Specific goals you would like to achieve for this project should be identified in the RFP.   
The RFP should also describe an evaluation process that is objective, clear, fair, efficient, 
and effective.   If ESCOs know that proposals will be evaluated on their merits, they will 
be highly motivated to provide high quality proposals.
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Q25: What are the benefits of the best-value approach to evaluating ESPC project 
proposals?

A25: Focusing on the quality of the proposals increases the likelihood of selecting the best 
long-run solution.   It also provides greater flexibility in comparing the strong and weak 
points of competing proposals.  It takes advantage of the technical knowledge of the 
selection committee to evaluate the best approach from a wide range of proposed 
solutions.   

Q26: What can I do to improve the ESPC process and outcome for my agency project? 

A26: Develop a partnership ethic that emphasizes cooperation and clear understanding of each 
party’s roles and responsibilities.  Full and timely communication between all relevant 
agency and ESCO staff is crucial to project success.   Keep good records of revisions to 
the project scope as the project evolves so no one is surprised at the final project scope.
It is important to budget realistically for project commissioning, training, maintenance, 
and measurement and verification services.   Making quality decisions at every step of 
the process will produce high quality project results.   Create a clear and detailed plan for 
measuring project performance, including the role of agency staff in providing notice of 
building changes and utility data to the ESCO.   Consistently apply realistic standards and 
fairness as you negotiate the allocation of project responsibilities between the agency and 
the ESCO.

Q27: What can the state do to help individual agencies with the ESPC process? 

A27: The state can develop standardized procurement, evaluation, and contracting procedures 
and documents (e.g., RFQ, RFP, audit contract, energy services agreement, evaluation 
forms, etc.).   They can offer technical assistance and training to agency staff for the 
evaluation and negotiation of energy savings performance contracting projects.   They 
can centralize and streamline the project review and approval process.   The state should 
provide the maximum flexibility in project financing by allowing the use of appropriated 
capital funds, federal grants, tax-exempt leases, etc., to permit larger ESPC projects to be 
completed as a single transaction.   For example, the Hawaii Department of Accounting 
and General Services (DAGS) Phase I Project combined capital funds, federal grant 
funds and a tax-exempt lease to finance the project.  

Managing and Measuring Project Performance 

Q28: What are the benefits of measuring and verifying project operating cost savings? 

A28: Ongoing measurement of cost savings gives ESCOs real feedback on the performance of 
their design, installation, and operation strategies.   Monitoring savings over the contract 
term improves both the persistence and reliability of savings achieved.   Savings 
measurement and verification helps agencies document the economic benefits of their 
projects.
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Q29: How is project commissioning relevant to ESPC projects?

A29: Formal building commissioning is a systematic, interactive, and documented quality 
control process.   Commissioning functionally tests and verifies the performance of a 
building system’s design, installation, operation, and maintenance procedures against the 
customer’s requirements specified in the project commissioning plan.   The initial 
commissioning report should certify that all newly installed equipment is operating and 
performing in accordance with the design parameters contained in the commissioning 
plan.   Proper training of building operators and adequate documentation of the building’s 
systems are also essential components of effective commissioning.   The goal, which 
formal building commissioning shares with energy savings performance contracting, is to 
deliver verifiable building performance results.  The plan should also address a 
continuous commissioning process to assure the performance of the energy conservation 
measures (ECMs) over the life of the project.     

Q30: Why has project commissioning for energy savings performance contracts become 
more important in recent years? 

A30: Building equipment has become more technically sophisticated and for major systems, 
may have specialized and packaged controls (e.g., chillers).  Building automation systems 
have become much more complex and require effective calibration and programming.   
Building heating and cooling systems are being designed with less excess capacity which 
requires the systems to perform as designed.  Building and safety codes are becoming 
more stringent.  The economic value of health and productivity benefits from properly 
operating buildings has become a more urgent concern for building owners. 

Q31: What are the main benefits of commissioning ESPC projects? 

A31: Project commissioning provides the knowledge to optimize building equipment system 
efficiency.   During project construction, commissioning provides more complete 
communication between the ESCO and the agency.   This results in shorter punch lists 
and fewer callbacks, as well as a faster and smoother equipment startup process.  
Commissioning extends the life of the equipment due to the verification of proper design 
and installation.  It also prevents future equipment performance problems over time.   
Another valuable benefit from commissioning comes from better building control, which 
improves thermal comfort and indoor air quality.

Q32: What is the difference in Measurement & Verification (M&V) options?  Where do 
we find information on them? 

A32:  The International Performance Measurement and Verification Protocol (IPMVP) offers 
four options for measuring and verifying performance and energy and water savings.   
These options, titled A, B, C, and D, are the cornerstones of the standardized set of 
procedures contained in the IPMVP.   In brief, Options A and B focus on the performance 
of specific ECMs.  Option C assesses the energy savings at the whole-facility level by 
metering and analyzing utility costs before and after the implementation of ECMs.   
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Option D is based on computer models of the energy performance of equipment or the 
whole facility, calibrated against historical utility consumption data to verify the accuracy 
of the simulation model.    

 Further information regarding measurement and verification can be found in the M&V
Guidelines document published by the Federal Energy Management Agency (FEMP) and 
accessed at http://www1.eere.energy.gov/femp/pdfs/mv_guidelines.pdf.

  IPMVP Public Library of Documents: http://www.evo-world.org/

Q33: What are allowable avoided costs in ESPC? 

A33: Utility savings from energy and water and fuel savings from propane and diesel fuel are 
allowable avoided costs.   In addition, avoided operations and maintenance costs and 
avoided equipment replacement costs are also allowed.   

Q34: If operations & maintenance (O&M) services are included in the ESPC contract, in 
addition to the O&M for contractor-installed equipment, what happens to existing 
maintenance contracts? 

A34:  As part of the ESPC project, ESCOs often propose repairs to existing systems, such as re-
installation of damaged or missing controls or repairs of leaks in chilled water or 
landscape irrigation piping.   Generally, the ESCO assumes some responsibility for 
preventive maintenance and repairs to new equipment installed.    Existing maintenance 
contracts can often be renegotiated to revise the scope of services or, in some cases, be 
eliminated due to the installation of new equipment or maintenance services provided by 
the ESCO.

Q35: How can Direct Digital Control (DDC) systems be used to manage ESPC project 
performance?

A35:    The following are recommended strategies for using DDC systems to effectively   
 manage project performance: 

� Select a system that has energy information data management capabilities.  

� Use trend log data to verify equipment operating compliance with energy saving 
schedules and operating parameters. 

� Store trend log data in a data warehouse so that it can be analyzed to refine equipment 
control strategies. 

� Design the trend log data to provide actionable information to building operators and 
maintenance contractors to optimize equipment performance.  

� Use the DDC system effectively for remote equipment operation fault detection and 
diagnostics.
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� Design equipment control alarms so that they are prioritized to provide valuable 
information.  

� Be sure that ESCO staff or building maintenance staff is trained to properly use the 
information provided by the DDC system.  

� Establish clear lines of responsibility for who is accountable for taking corrective 
action based on the data provided by the DDC system. 

Q36: What are the major technical risks of ESPC projects to owners and how can they be 
mitigated?

A36:  It is important to effectively manage the long term contractual relationship with the 
 ESCO.  This requires full and timely project communication and adequate  documentation 
 of problem resolution.  The following are examples of common technical  risks and 
 mitigation strategies: 

 Making incorrect design decisions 

� Pay careful attention to sizing equipment properly 
� Evaluate interactions between equipment to maximize system 

performance and efficiency 

Having inadequate detail in the definition of the project performance 
specifications 

� Clearly define the scope of work in sufficient detail 
� Base designs on accurate existing conditions data 
� Spot-check installation to catch quality issues 

 Basing decisions on lowest first-cost 

� Design projects to minimize life cycle costs 

 Failing to adequately budget for operations and maintenance to support long term project 
 performance 

� Budget sufficient maintenance funds to prevent customer operation and 
maintenance performance problems 

� Be realistic about what customer maintenance staff can be trained to do 
and what maintenance support will have to be provided by the ESCO or its 
subcontractors

� Standardize design choices to reduce maintenance costs by simplifying 
equipment and materials inventory 

� Review long-term operations and maintenance of every ECM 
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� Coordinate early planning with other construction projects to avoid 
confusion and delays 

� Keep records of agreements regarding various contractual items.   

Q37: What kind of equipment warranties should be expected in ESPC?

A37: Typically the ESCO will provide a comprehensive equipment and labor warranty for one 
year from the date of beneficial use of major equipment systems installed as part of an 
ESPC.  Due to the fact that construction on large projects can range between 18 and 24 
months, it is possible that some warranties could expire prior to completed project 
construction.  It is often possible to negotiate to arrange for the ESCO warranty period to 
run for one year from the date of project completion and acceptance.  Specific equipment 
manufacturer’s warranties do vary significantly based on the type of equipment selected.  
For example, electronic ballasts for fluorescent lighting generally has a 5-year warranty, 
LED and induction lighting may offer 15 year warranties.  In contrast, most HVAC 
equipment manufacturers only offer one year warranties although extended warranties 
may be purchased.  Agencies need to do a careful evaluation of the expected value gained 
from purchasing extended warranties.   

Q38: What does the “cost of delay” mean and how can it be mitigated?  

A38:  By deferring the implementation date of a project for years at a time, the savings that 
would have occurred had that project been implemented earlier represents the cost of 
delay.  The quick access to cost-effective tax-exempt financing allows agencies to pay for 
energy projects without waiting for capital appropriations.  Savings from comprehensive 
energy efficiency projects occur over time, irrespective of how the agency pays for the 
project.

Q39: How should repairs to equipment not being replaced, but being made to operate 
more efficiently, be treated in the ESPC process?    

A39:  Recognize that buildings function as a set of interdependent systems.  Equipment that is 
not being replaced must still function properly as part of the system.  Sometimes ESCOs 
establish a repair and replacement fund for large buildings to spend at the owner’s 
discretion to make sure that all the small components in large buildings can respond 
properly to control signals from a new DDC system or other equipment.  It is not 
practical to identify every single component which may require repair even with a 
detailed investment grade audit.  Usually these component repairs will be selected during 
installation based on their contribution to improving the energy savings performance of 
the new equipment being installed.  For large projects with major deferred maintenance, 
the repair fund could be as much as 5% of total project cost. 

Q40: What is the most common method for financing ESPC projects? 

A40: The tax-exempt status granted to a public agency enables it to access lower-cost 
 financing than is available to an ESCO.  Tax exempt lease purchase agreements (TELPs) 
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 are the most common  method of project financing.  Project financing can be readily 
 obtained and financing agreements can be executed quickly after receipt of project 
 technical approvals.  Third-party tax-exempt financing transactions offer customized 
 structures to maximize the agency’s flexibility (e.g.  non-levelized repayment schedules).  
 It is standard to fund the project costs into an escrow account and permit progress 
 payments to an ESCO during construction.  Combining available capital funds with 
 TELP financing including incentives and rebates allows a more comprehensive project to 
 be implemented more rapidly, avoiding excessive costs caused by piecemeal project 
 implementation.  A TELP agreement typically does not require legislative or voter 
 approval.  This type of financing also allows the agency to receive  title to the 
 equipment with an equipment security interest held by the lender.   

Q41: What are the most important factors to evaluate when reviewing the projected cash 
flow for an ESCO project?   

A41: The accuracy, reasonableness, and documentation of utility and other operational savings 
amounts, are critical to a proper economic analysis.  The interest rate and utility 
escalation rates have a significant effect on the project cash flow due to the length of 
these contracts (i.e. 20 years).  It is important to be realistic, since choosing rates which 
are too high or low can skew the economic analysis of project feasibility.  Also it is 
important to evaluate the difference between the level of savings being guaranteed and 
what is projected.  If guaranteed savings are less than 90% of projected savings, it may 
raise concerns about the accuracy of savings calculations.  If guaranteed savings are 
100% of projected savings, there should be a significant amount of excess net savings in 
the cash flow to hedge project performance risk. 
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