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Figure 2: Benefit Cost Analysis Graphic

Cost Categories (Figure 2)

• Individual, $ $ $.  Increased initial cost to design/build a building. The “$” signs get smaller
in the graphic to represent decreasing costs as the industry moves along a prototypical
learning curve.  This also represents the range of initial cost increases, depending on the
starting point of the construction team. 

• Building Sector, Training.  The building sector will have costs related to training on new
construction techniques and compliance requirements. These are near-term costs that will
be amortized over many projects. 

• Building Sector, $ $ $. Other building sector costs, such as buying new tools or obtaining
and maintaining new certifications. These are primarily near-term costs that will decrease
over time based on market development, competition and adaptation. 

• Community, Supporting Materials. There will be pre-implementation phase costs born by
the City to cover the development of support materials, staff training and subsidization of
industry training.
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ATTACHMENT 1

12/3/2010

# GB Practice Description * Intent Applicability Type**
RESOURCE EFFICIENCY

1
Construction waste 
recycling

• Submit recycling plan (who, what, where, how) before project begins
• Implement recycling (non-landfill) for wood, metal, concrete and 
cardboard

Divert construction waste 
from landfill

New: Yes
Addition: Yes
Alteration: No

New

2

Windows, skylights, 
doors: 
installation

Increased detailing regarding integration of fenestration with exterior 
drainage plane

Reduce potential for 
exterior moisture damage

New: Yes
Addition: Part
Alteration: No

Refine

ENERGY EFFICIENCY

3

Building envelope: 
thermal specifications 
for electric-heat homes

More rigorous specifications for electric-heat homes (beyond 2009 
International Residential Code (IRC) requirements): 
• Air sealing: 3.0 air changes per hour at 50 pascals (ACH50) 
(maximum)
• Attics: R-49 (minimum)
• Frame walls: R-20 cavity + R-5 sheathing (minimum) or equivalent
• Crawl space walls: R-19 (minimum)
• Windows: 0.30 U-factor (maximum)

Save energy and reduce 
peak electrical demand

New: Yes
Addition: Part
Alteration: No

Reinstate
+ Refine

4
Basement windows:
thermal specifications

Basement windows with comparable performance to windows on main 
living levels

Set stage for energy-
efficient, comfortable 
living space when 
basement is finished

New: Yes
Addition: Part
Alteration: No

Refine

5
Air sealing: 
tight construction

• Whole-building air leakage: 4.0 ACH50 maximum
• Increased focus on effective sealing between house and attached 
garage
• Performance testing required

Capture energy, comfort, 
durability and health 
benefits

New: Yes
Addition: Part
Alteration: Part

Reinstate
+ Refine

6
Insulation: 
installation

Insulation installed to the Residential Energy Services Network 
(RESNET) Grade I standard

Exceptions for which RESNET Grade II is acceptable:
• Rim joists
• Exterior walls with continuous rigid insulating sheathing, R-5 minimum.

Install insulation so it 
delivers rated energy 
performance

New: Yes
Addition: Part
Alteration: Part

Refine

7

Heating + cooling 
systems: 
design

Added requirements for permit application:
• Heating + cooling design load calculations include room-by-room 
loads
• Air-Conditioning, Heating, and Refrigeration Institute (AHRI) matched 
evaporators, condensing units and furnaces (AHRI certificate required)
• Document key design parameters

Design heating and 
cooling systems that 
satisfy comfort needs and 
perform in accordance 
with manufacturer 
specifications

New: Yes
Addition: Part
Alteration: Part

Refine

8

Heating, ventilation, air 
conditioning (HVAC) 
systems: 
commissioning

Performance testing of heating, cooling and ventilation systems, 
aligned with Air Conditioning Contractors of America (ACCA) 5 "Quality 
Installation" procedures. Systems operating out of tolerance compared 
with design specifications will be adjusted and re-tested until they pass.

Verify that HVAC systems 
perform as designed

New: Yes
Addition: Part
Alteration: Part

Refine
+ New

WATER EFFICIENCY

9 Water-efficient fixtures
Toilets, showerheads and lavatory faucets must meet Environmental 
Protection Agency (EPA) WaterSense® standards.

Save water and energy
New: Yes
Addition: Part
Alteration: Part

New

INDOOR ENVIRONMENTAL QUALITY (IEQ)

10A

Safer combustion 
appliances: new 
construction

Atmospherically vented combustion appliances (furnaces, boilers, 
water heaters, fireplaces) must be placed outside the thermal boundary 
of the house and pass combustion safety test. Performance testing 
required.
(This requirement may also be met with safer combustion appliances: 
power-vented, sealed-combustion or direct-vent.)

Eliminate potential health 
and safety hazard of 
combustion products 
spilling into house

New: Yes
Addition: Part
Alteration: No

New

10B

Safer combustion 
appliances: existing 
buildings

Atmospherically vented combustion appliances must pass combustion 
safety test under "natural conditions." (Applies when combustion 
appliances are replaced and when other changes are made to house 
that may affect pressure balance in combustion appliance zone.)

Reduce potential health 
and safety hazard of 
combustion products 
spilling into house

New: No
Addition: Part
Alteration: Yes

New

11

Low-Volatile Organic 
Compound (VOC) 
materials

Interior materials meet maximum VOC emissions standards:
• Sealants + adhesives 
• Resilient flooring
• Paints, stains, varnishes and other site-applied finishes
• Structural wood panels, hardwood veneer plywood, particle board, 
and fiber board
• Prefabricated cabinetry
• Insulation

Improve indoor air quality 
for construction workers 
and occupants

New: Yes
Addition: Part
Alteration: Part

New

Proposed Residential Code Green Building Amendments (Prescriptive)

1



ATTACHMENT 1

12 Whole-house ventilation

Provide whole-house, controlled, mechanical ventilation system, 
designed to meet ASHRAE 62.2 requirements.
Air handlers used to move ventilation air must be equipped with 
efficient blower motors.

Improve indoor air quality
New: Yes
Addition: No
Alteration: No

New

OUTDOOR ENVIRONMENTAL QUALITY (OEQ)

13
Exterior lighting: 
fixture design

Install "dark-sky friendly" exterior lighting fixtures
Increase security
Reduce light pollution and 
light trespass

New: Yes
Addition: No
Alteration: No

New

OPERATIONS + MAINTENANCE + EDUCATION

14
Building owner 
education

Provide operations and maintenance manual for building owner

Educate owners about 
their home and other 
"green" choices they can 
make

New: Yes
Addition: Part
Alteration: Part

New

* Visit the City of Fort Collins Green Building Program web site (fcgov.com/gbp) for more information:
    • Fort Collins Building Code Green Amendments - context for this evolving proposal

Optional Additional Green Building Practices (pending City Council direction)
# GB Practice Description Intent

RESOURCE EFFICIENCY

A Certified wood
Concept:
Sustainable forestry-certified products for all tropical hardwoods and 
most dimensional lumber

Support sustainable 
forestry practices

B House size
Concept:
Increase required efficiency in some relationship with increasing 
conditioned floor area

Reduce resource footprint 
of larger homes

ENERGY EFFICIENCY

C

Building envelope: 
thermal specifications 
for gas-heat homes

Concept:
Higher specifications for gas-heat homes beyond 2009 IRC 
requirements

Save energy

D Solar applications

Concept:
Renewable energy offsets at least X% of building energy use

Possible alternative compliance options:
• Require a corresponding increase in energy efficiency
• Require participation (i.e. $$) in a community solar project to equal 
same level of offset

Reduce conventional 
energy use

    • Expanded descriptions of each proposed green building practice
** Classifies how the proposed amendment relates to the existing building code: 

     Reinstate: similar provision existed in the Fort Collins code prior to fall 2010 update.

     New: not previously addressed in Fort Collins code
     Refine: already addressed in Fort Collins code; the amendment provides more detail or takes it further
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ATTACHMENT 2

Proposed Commercial Code Green Building Amendments (Prescriptive)

12/3/2010

# GB Practice Description* Intent Applicability
RESOURCE EFFICIENCY

1
Construction & Site 
waste recycling

• Submit recycling plan (who, what, where, how)
• Implement recycling (non-landfill) for wood, metal, concrete and 
cardboard

Divert waste from landfill.  
Potential disposal cost 
savings

New: Yes
Addition: Yes
Alteration: No

ENERGY EFFICIENCY + CONSERVATION

2
Energy Distribution 
Design Requirements

Each electrical panel supplies only one of the following electricity use 
types - Heating, Ventilation, and Air Conditioning (HVAC), Lighting, 
building operations, or miscellaneous.

Provides means for 
measurement and 
verification leading to 
potential energy savings

New: Yes
Addition: Part
Alteration: No

3
Building Envelope: Air 
Barrier

Require continuous air and thermal barrier per The American Society of 
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 
standard 189.1. Appendix B

Saves energy, improves 
occupant comfort, 
improves building 
durability, reduces pest 
problems

New: Yes
Addition: Yes
Alteration: No

4
Building Envelope: 
electrically heated 
buildings

Higher specifications for electric-heat buildings beyond 2009 
International Energy Conservation Code (IECC) requirements

Save energy, reduce peak 
electrical demand, improve 
occupant comfort

New: Yes
Addition: Yes
Alteration: No

5
Building Envelope: 
Installed insulation  
standards

Stud cavity insulation installed to Residential Energy Services Network 
(RESNET) Grade I standard.  Additional standards for rigid and spray 
foam insulation.

Improves performance of 
insulation - energy savings, 
better occupant comfort, 
better building durability

New: Yes
Addition: Yes
Alteration: Yes

6
Control of loads in 
Hotel/Motel guest 
rooms

Lighting, switched outlets, and televisions will be controlled when guest 
rooms are unoccupied.  HVAC set point will be relaxed by at least 5°F 
when room is unoccupied.

Energy savings, operations 
and maintenance savings 
through increased 
equipment life

New: Yes
Addition: Yes
Alteration: Yes

7
Outdoor lighting 
controls

Reduce outdoor lighting by 50% 2 hours after business closes
Electric energy savings, 
CO2 reduction

New: Yes
Addition: Part
Alteration: No

8
Energy assessments 
for alterations

Energy assessments required prior to building alterations.  No-cost 
assessment provided by Fort Collins Utilities.

Identify energy efficiency 
opportunities

New: No
Addition: No
Alteration: Yes

WATER EFFICIENCY + CONSERVATION

9
Maximum fixture flow 
rates

See table (based on Water Sense standard) Water savings
New: Yes
Addition: Part
Alteration: Part

(continued on other side)

1



ATTACHMENT 2

# GB Practice Description* Intent Applicability
INDOOR ENVIRONMENTAL QUALITY (IEQ)

10
HVAC measure for 
Indoor Air Quality

Protect ducts from contamination during construction
Air handling system access & ability to clean and maintain  
No friable materials in air plenums

Avoid introducing 
contaminants into supply 
air and provide means for 
maintaining air quality.

New: Yes
Addition: Yes
Alteration: Yes

11 Building flush-out
Flush out building contaminants by operating at maximum outside air for 
a prescribed period of time based on ASHRAE 189.1, 10.3.1.4.  Minimum 
Outside Air setting allowed during Fort Collins Utilities Coincident Peak.

Remove pollutants 
generated from outgassing 
of new materials

New: Yes
Addition: Part
Alteration: Part

12
Low-Volatile Organic 
Compound (VOC) 
materials

The following interior materials meet maximum VOC emissions 
standards:
• Sealants + adhesives 
• Resilient flooring
• Paints, stains, varnishes and other site-applied finishes
• Structural wood panels, hardwood veneer plywood, particle board, and 
fiber board 

Improve indoor air quality 
for construction workers 
and occupants

New: Yes
Addition: Part
Alteration: Part

13 Acoustical Control
Requirements for exterior-to-interior sound transmission, interior sound 
transmission, and HVAC sound levels.

Improves occupant comfort 
and by reducing noise 
disturbances

New: Yes
Addition: Part
Alteration: No

COMMISSIONING / OPERATIONS + MAINTENANCE

14 Commissioning
Provide Fundamental Commissioning per Leadership in Energy and 
Environmental Design (LEED) definition with addition of commissioning 
building envelope materials and assemblies.

Ensure that building 
systems are installed and 
operate per owner's intent

New: Yes
Addition: Part
Alteration: No

*Visit the City of Fort Collins Green Building Program web site (www.fcgov.com/gbp) for more information:

    • Fort Collins Building Code Green Amendments - context for this evolving proposal

Optional Additional Green Building Practices
# GB Practice Description Intent

RESOURCE EFFICIENCY

A Certified wood
Concept:
Sustainable forestry certified products for all tropical hardwoods and at 
least 85% of dimensional lumber

Support sustainable 
forestry practices

ENERGY EFFICIENCY

B Solar applications

Concept:
Renewable energy offsets at least X% of building energy use

Possible alternative compliance options:
• Require a corresponding increase in energy efficiency
• Require participation (i.e. $$) in a community solar project to equal 
same level of offset

Reduce conventional 
energy use

    • Expanded descriptions of each proposed green building practice, including information about how each is proposed 
to apply to existing buildings
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Green Building Program and Green Building Program and 
Building Code Green AmendmentsBuilding Code Green Amendments

City Council Work Session
December 14, 2010

2

Purpose of Work SessionPurpose of Work Session

• Review recommended packages of Building Code 
Green Amendments for residential and commercial 
sectors

• Review implementation plans and continuing 
development of the Green Building (GB) Program

• Receive City Council feedback and direction

ATTACHMENT 10
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3

Guidance SoughtGuidance Sought

• Does Council support moving forward with the Building 
Code Green Amendments packages (residential and 
commercial) as recommended by staff?

• For which of the Green Amendments options, if any, 
does Council want staff to develop detailed 
recommendations?

• Does Council want to proceed with the Building Code 
Green Amendments project with the proposed March 
2011 adoption timeline or a revised schedule?

4

Guidance SoughtGuidance Sought

• Assuming a version of these Building Code Green 
Amendments is adopted in 2011:
– Does Council support the staff recommended date 

for the code amendments to go into effect?
– How will implementation resources for the 

Community Development and Neighborhood 
Services department be incorporated into the 
adoption process?
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5

PresentationPresentation

• Background and GB Program Elements

• Building Code Green Amendments - Outcomes 

• 2010 GB Program Development

• Building Code Green Amendments - Packages 

• Benefit Cost Analysis

• Implementation Planning

• Building Code Green Amendments – Options

• Next Steps and Schedule

6

Green Building Green Building -- OpportunitiesOpportunities

• Site and lot development

• Resource efficiency

• Energy efficiency

• Water efficiency

• Indoor environmental quality

• Outdoor environmental quality

• Operations, maintenance, education
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7

Green Building Program GoalGreen Building Program Goal

The goal of an ongoing Green Building 
Program is to increasingly align Fort Collins’
built environment with community goals of 
reduced carbon emissions, reduced energy 
use and reduced water use.

8

Other Drivers for Green BuildingOther Drivers for Green Building

• Create better buildings
– For people
– Lower operations and maintenance costs
– Higher future value

• Avoid lost opportunities
• Continue FC leadership role

– Energy efficiency, clean energy, 
high-performance buildings
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9

Green Building Continuum Green Building Continuum 

Light 
Green

More 
Green Green Sustainable Beyond Green

Conventional 
Construction

ICC 
2009 

Codes

Green 
Amendments

Proposal
Green 

Leaders Net-zero
Restorative 

Building

10

Green Amendments Green Amendments -- Outcomes Outcomes 
• The Green Amendments are the next steps towards making 

GB practices mainstream, by:

– Establishing GB practices in code

– Advancing the performance of buildings

• Building Code Green Amendments – part of a larger picture

– Implementation support

– Above-code elements (recognition and incentives)

– Regular code updates
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11

Green Building ProgramGreen Building Program

Foundation

Regulation

Voluntary, 
market-driven, 

above-code • Provide incentives for projects 
significantly exceeding minimum codes

• Recognize GB innovation + success
• Provide education and training

• Building Code Green Amendments

• Research and document local
costs + benefits of GB

• Develop metrics and tracking system
• Revise City policies / codes / processes to 

address barriers + conflicts related to GB

12

2010 Focus: Building Code2010 Focus: Building Code

Consultant

Staff

• Incentives
• Recognition
• Education + training
• Green Amendments

• Costs + benefits
• Metrics and tracking
• Barriers + conflicts

Technical 
Review 

Advisory 
Committee
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13

Building Code Green AmendmentsBuilding Code Green Amendments

Baseline: CFC building code (2009 I-Codes)

Residential 
(SF & MF)

New, additions, 
alterations

Commercial 
(MF > 3 stories)
New, additions, 

alterations

14

GB Program GB Program -- ScopeScope

GB Program
Land Use Code
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15

Community EngagementCommunity Engagement

• Advisory Committee Meetings 
(public)

• Boards and Commissions

• Web Site

• Open house

• Events and presentations

16

Green Amendments Green Amendments -- Documentation Documentation 

• Code proposal “at-a-glance”
– Commercial
– Residential

• Green building practice summaries

– Details for each line item

– Applicability, cost, benefits, 
background, verification, etc. 

– fcgov.com/gbp
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17

Green Amendments Green Amendments -- ThemesThemes

• Breadth of green building (TBL)

• Lost opportunities

• Installed performance

• Systems approach

• Reasonable steps

• Refine I-Codes

• Residential and commercial alignment 

18

Residential Green Amendments Residential Green Amendments 
Recommended PackageRecommended Package

Building envelope 
performance

• Tight construction
• Insulation installation
• Window installation

Mechanical systems 
performance

• Heating/cooling 
system design

• HVAC commissioning

Indoor environment
• Tight construction
• Safer combustion 

appliances
• Low-VOC materials
• Controlled ventilation

Electricity
• Thermal specs for 

electric-heat homes

Other GB practices
• Water-efficient fixtures
• Construction waste 

recycling
• “Dark-Sky” light fixtures
• Owner education
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19

Building envelope 
performance

• Tight construction
• Insulation installation
• Commissioning

Mechanical systems 
performance

• HVAC commissioning

Indoor environment
• Low-VOC materials
• Building flush-out
• Sound transmission

Energy savings
• Thermal specs for 

electric-heat buildings
• Lodging guest room controls
• Outdoor lighting controls

Other GB practices
• Water-efficient fixtures
• Construction waste 

recycling
• Energy assessments 

for existing buildings
• Owner education

Commercial Green AmendmentsCommercial Green Amendments
Recommended PackageRecommended Package

20

Benefit Cost AnalysisBenefit Cost Analysis

• Scope of analysis
– Individual
– Building Sector
– Community / Eco-system

• Prototype projects
• Project level BC results (quantitative)
• Community level BC results (quantitative)
• Community qualitative elements
• Benefit cost analysis graphic

– Review of categories
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Benefit Cost Benefit Cost –– Prototype ProjectsPrototype Projects

• Residential. 1,600 square foot ranch over full 
finished basement, $250,000 sales price, 
financed with a 6% 30 year mortgage, $2,600 
annual utility cost 

• Commercial. 15,000 square foot office building, 
2 stories, $162 per square foot construction cost 
($2.4M), $14,000 annual utility cost  

26

Benefit Cost Benefit Cost –– Project ResultsProject Results
Residential PackageResidential Package

• Initial cost increase
– 1% to 2% of construction cost, or

$2,500 to $5,000
– Monthly mortgage impact, $15 to $30

• Utility cost savings
– 2% to 7%, or $50 to $175 annually

• Energy, water and carbon savings
– 5% to 10%
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Benefit Cost Benefit Cost –– Project ResultsProject Results
Commercial PackageCommercial Package

• Initial cost increase
– 1% to 4% of construction cost, or

$25,000 to $100,000
– Monthly mortgage impact, $180 to $600

• Utility cost savings
– 13% to 25%, or $1,800 to $3,450 annually

• Energy savings, 25% to 35%
• Water savings (indoor), 20%
• Carbon savings, 15% to 30%

28

Benefit Cost Benefit Cost –– Community ResultsCommunity Results
QuantitativeQuantitative

• Use Benefit Cost Ratio to express quantitative results
• Conservative assumptions based on national studies
• Benefits

– Building Valuation
– Economic Health
– Building Utility Savings
– Eco-system (carbon)
– Occupant Health and Productivity

• Costs
– Initial Cost Increase
– Verification (plan review and inspection)
– Training and Education
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Benefit Cost Benefit Cost –– Community ResultsCommunity Results
QuantitativeQuantitative

• Benefit Cost Ratio Results
– Residential amendments package, 1.3
– Commercial amendments package, 1.6
– Combined amendments package, 1.5

30

Benefit Cost Benefit Cost –– Community ResultsCommunity Results
Qualitative BenefitsQualitative Benefits

• Community Leadership
– Efficiency, clean energy, “best place to live”

• Reduced Infrastructure Impacts
– Electric and water systems, landfill

• Other Environmental Benefits
– Reduced resource use, “dark sky”
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Benefit Cost Analysis Benefit Cost Analysis -- SummarySummary

• One to four percent initial cost increases are 
within typical variance ranges for construction.

• The initial cost increases provide both individual 
and community long-term benefits.

• With conservative assumptions, analysis shows 
positive benefit-cost ratio

32

GB Amendments GB Amendments –– ImplementationImplementation
Roles and Responsibilities Roles and Responsibilities 

• Collaborative implementation
– Community Development and Neighborhood Services 

(CDNS)
– Utilities Energy Services (Utilities)

• CDNS
– Verification procedures
– On-going code implementation (plan review, field 

inspection)

• Utilities
– Training, education, support materials
– Evaluation of results
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GB Amendments GB Amendments –– ImplementationImplementation
Resources Resources 

• CDNS estimated time increases for plan review 
and field inspection
– Residential, 8 hour increase per project
– Commercial, 7 hour increase per project

• CDNS staffing requirements to maintain Level of Service
– 1.0 FTE Building Inspector and 0.5 FTE Plans 

Examiner 
• Utilities

– Resources are included in 2011/2012 budget for 
pre-implementation and GB program development

34

GB Amendments GB Amendments –– ImplementationImplementation
Recommended Schedule  Recommended Schedule  

• Pre-Implementation Tasks
– Training and education

• Contractors, design professionals, City 
verification staff

– Support Materials
– Verification procedures
– Hiring and training CDNS staff

• Recommended effective date for GB amendments
– January 1, 2012
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Green Amendments Green Amendments -- OptionsOptions

• See Agenda Item Summary Attachment 3
– Option description, applicability, rationale for 

option, additional information
• Option A – Certified Wood
• Option B – Renewable Energy Requirement
• Option C - Require Higher Performance for 

Larger Homes 
• Option D –Higher Thermal Specifications for 

Gas-Heated Homes 

36

GB Program GB Program –– Continuing DevelopmentContinuing Development

• Collaborative development between CDNS and 
Utilities

• Primary objectives
– Implementation of green amendments
– Development of above-code GB program elements
– Consideration of Land-Use Code related GB practices
– On-going code review cycles to align with International 

Codes updates 
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37

GB Amendments GB Amendments -- Next StepsNext Steps

• Dec 14, 2010: Definitive direction from Council on 
recommended packages of green amendments 
and options

• January and February 2011

– Develop ordinance language based on 
Council direction

– Outreach to Boards and Commissions for 
recommendations

• March 2011: Council adoption

38

Building Code Green AmendmentsBuilding Code Green Amendments
SummarySummary

• Recommended packages make sense as the next 
steps to mainstream GB practices.

• Initial cost increases are within typical variance 
ranges for construction.

• GB amendments provide net long-term benefits at 
both individual and community levels.

• Additional City resources will be needed for 
implementation and verification.

• The community-level benefits align with Fort Collins 
policy goals. 
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39

Guidance SoughtGuidance Sought
• Does Council support moving forward with the Building Code 

Green Amendments packages (residential and commercial) as 
recommended by staff?

• For which of the Green Amendments options, if any, does Council 
want staff to develop detailed recommendations?

• Does Council want to proceed with the Building Code Green 
Amendments project with the proposed March 2011 adoption 
timeline or a revised schedule?

• Assuming a version of these Building Code Green Amendments is 
adopted in 2011:

• Does Council support the staff recommended date for the code 
amendments to go into effect?

• How will implementation resources for the Community 
Development and Neighborhood Services department be 
incorporated into the adoption process?

40

QuestionsQuestions
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