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The built environment consists of:

Vertical Component



Construction, home and business, new and retrofit

Public and Private Infrastructure, buildings

Horizontal component

Transportation and utility corridors

Transportation

Sustainability and Cost Savings

Vulnerabilities in the built environment are pretty easy to determine.  The easiest way to reduce the vulnerabilities in nearly every case is simply to reduce energy use through increased efficiencies in human activities. We are challenged to capitalize on sustainable generation of energy:  hydro, geothermal, solar, wind.  These all require a level of investment that is not likely to be widespread without substantive government involvement through construction.   As these were dealt with as a component of another work group (IIC Cost of Energy task froce), we didn’t spend a lot of time on this. 

Energy Use
Energy has two components, supply and demand. Energy supply comes from our natural resources, which the Natural Resources Work Group is studying. 

Energy demand is fueled by the built environment.  Transportation, heating and lighting of buildings, and industry account for around 75-80% of our energy use. We accept that use of fossil fuel based energy has increased the CO2 in our atmosphere that drives climate change.   As such, we have the opportunity and responsibility to reduce our fossil fuel consumption to reduce our vulnerabilities from climate change while at the same time find ways to adapt to some change that now appears inevitable.  In adapting our infrastructure to climate change, we have the opportunity to do so in ways that also reduce our reliance on carbon producing fuels. Adaptation and mitigation go hand in hand.

Sensitivity of energy use to climate change:
High


-Warmer climate will reduce heating load, increase cooling load. 




-Lighting load is unaffected. 


-High energy costs in bush communities may drive more folks to population center 


-High local energy costs may put more folks on the street; either way, may need more public 


shelters 


-Decreased windows for energy exploration/extraction that rely on frozen soil or ocean could 


affect energy supplies, driving up costs to affect usage 


-High energy costs reduce buying power and increase costs of commodities, freight, travel, getting to and from work, etc. 


-Sustainable alternative energy projects may suffer from climate assumptions 



(available water, wind, solar) that change with increased or decreased rain/snow or 


wind.

 
-possible increased solar gain for energy production

Adaptability of energy usage to climate change:
None


It must be the other way around:  We must decrease our energy usage from all sources, and seek to produce more sustainable alternative energy. 

Vulnerability:
Low


The opposite is true in that excessive fossil fuel energy use causes climate change; the built environment remains the key for mitigation actions to slow climate change. Fortunately, any efforts we take to reduce energy use will not only lower the cost of energy to the individual (the cheapest unit of energy is the one not used), but will also help curb climate change at its root cause, excessive use of fossil fuels, while we transition to non-greenhouse-gas-producing forms of renewable energy.

Economic impacts of energy use

The costs, both monetary and environmental, of doing nothing to curb energy use will be devastatingly large.  Cost benefits are addressed under Sustainability and Cost Savings

Suggested Short term actions


-energy conservation and increased efficiencies to the maximum extent possible

Suggested Mid term actions


-implementation of the newly created state Renewable Energy Fund


-implement the recently developed Fairbanks Energy Plan to the extent it complies with 


reducing our carbon footprint while stabilizing the supply and cost of energy


-education of the public, from kindergarten to adulthood, of the implications of climate change 


and the need for energy conservation

Suggested Long term actions
         Because energy use drives energy production, and energy use also drives climate change, this sector can actually help mitigate climate change at the base level. In this case, this is the amount of energy used. Since fossil fuel energy sources are the cause of climate change, any plan that decreases energy use in general and reliance on fossil fuels in particular, and places more emphasis on the more efficient use of non-polluting, renewable sources of energy will by definition help curb climate change.


-incorporate all short and mid term goals into "business as usual" policy

Vertical Component: Built Environment
Construction , new and retrofit of existing homes
Climate change will affect the built environment in the following ways;


-warming temperatures will cause permafrost soils to thaw at an increasing rate


-increased precipitation both summer and winter

          -overall warmer conditions

Economic impacts

Negative:



-damage to existing structures due to damage to soils/foundations from 



permafrost thaw and flooding events



-costs of alterations for air handling, precipitation changes, energy efficiency 




construction/retrofit


Positive:


-relatively rapid pay-back period for energy efficiency construction techniques


-see also Sustainability and Cost Savings section

Suggested Short term actions
-strive for energy efficiency in all existing and new buildings


Sensitivity to climate change:
Very 

 
All future construction must take into account green building techniques to best practice standards. Similarly, all existing buildings should be evaluated for energy efficiency and weatherized and retrofitted for energy conservation and efficiency if needed.


-More comprehensive air handling will be needed, both for expected warmer temperatures and 


for increased incidence of forest fire smoke.  


-Precipitation, increased melt in winter, and wind changes may  require modifications to 


flashing, gutters, overhangs, building envelopes 


-Design standards to meet changing unknown future needs are lacking 


-A comprehensive, "best practices" building code needs to be developed

 
-may be more need for wind barriers on new construction, such as Tyvek


-damage to existing buildings from melting permafrost


-new construction will be more reliant on accurate soils information due to larger areas of 


melting permafrost

Adaptability to climate change:
Very 


This sector has the greatest adaptability of all to change, and to help prevent further climate change. By focusing on energy efficient buildings we can lower energy usage, lower greenhouse gasses and help slow global warming which causes the climate change. THIS IS THE LOW HANGING FRUIT of mitigation efforts. The quickest, easiest, cheapest, longest lasting thing we can do


Already, the rising cost of energy has lots of folks thinking about weatherization and energy retrofits, moving to biomass fuels (mostly firewood and pellets), often requiring alterations to existing structures


-with increased warming and/or decreased severity of winter, building season 



may be extended. 


-the technology available to the VERTICAL built environment to adapt to climate change is already well developed and is under constant refinement. Most of it is off-the-shelf, relatively cheap, easily and quickly installed or implemented and has a relatively short economic payback period.

Vulnerability:
Moderate 


highly sensitive but easily, quickly, and cheaply fixed 

Suggested mid term actions

-develop “best practices” building code based on known and expected local 




conditions


-evaluate all existing buildings for energy efficiency, retrofit and weatherize as 



needed (recently authorized $300 million state program for this item is now in place)

Suggested Long term actions

-incorporate all short and mid term goals into "business as usual" policy

Vertical Component: Public and Private Infrastructure
 Sensitivity to climate change:
Very 


Essentially the same as under home and business construction, only on a larger scale


- Melting permafrost on unstable soils and increased freeze/thaw cycles will affect 



foundations,


- Increased operation and maintenance costs due to rising energy costs 

Adaptability to climate change:
Moderate 


Retrofitting large industrial, business, and governmental buildings will be much more expensive and some may not be salvageable. 


New construction, if done to best practices standards, will be more costly at the start but less costly over the long run due to efficiency of operation

Vulnerability:
Very 


Due to size and extent of infrastructure, costs will be higher, take longer to accomplish 

 Economic impacts and Suggested action items the same as under “Construction”




Horizontal Component: Built Environment
Sensitivity to climate change:
High


Permafrost issues as described above will affect roads, trails, railroads, brodges, airports, parking lots, sewers, power lines and other public and private utility corrdors, both buried and above ground, requiring repair or replacement


-more expensive building techniques for new construction of same

 
-changes in precipitation and/or glacial melt may cause flooding/washouts, increased snow 


loads , more freeze/thaw/icing conditions in winter


-decrease in personal transportation due to high energy costs 

Adaptability to climate change: 
High 


-design changes for unstable soils 


-ability to provide more public transportation of all kinds


-city planning for waking/biking 


-land use planning for stable soils, infilling, reducing need to commute 

 
-roads, airports, sewers, bridges all are very expensive to fix and some may not be 



salvageable

Vulnerability:
Medium 

Economic impacts

High, due to damage from floods, permafrost thaw.

Suggested actions

Reduce greenhouse gas emissions to halt climate change

Transportation

Transportation accounts for approximately 30% of greenhouse gas production, a major cause of climate change. Therefore, this sector, like the others in  the built environment, is a cause of, rather than a victim of climate change.


-As a result of decades of indiscriminant wasting of oil based fossil fuels, the very cause of climate change, the fuels themselves, are becoming more and more expensive.


-increasing fuel prices already affecting cost of goods shipped into and within the state


-increasing fuel prices may curtail recreational driving and tourism

Economic impacts of climate change on transportation

The impacts will all be positive. every effort made to conserve fossil fuel use in this sector will save money for the individual consumer, whether it is Mom or Dad going to work, John D. Builder toting the morning’s construction materials, or a fleet of borough or city vehicles. 


The environmental costs of doing nothing to improve this sector, however, could be staggering.
Sensitivity of transportation to climate change;
Medium



-direct affects of climate change on transportation are;



-permafrost melt, altered precipitation may disrupt transportation corridors, damage roads, rail, bridges, airports


-indirect affects are;



-lowered air quality/visibility reduces recreation, tourism, quality of life, thereby 



reducing recreational driving and flying, and airline travel 
(tourism) 


-already seeing more people buying more fuel efficient vehicles, hybrids, walking and 



biking



-fuel prices expected to continue to rise, as we are past "peak oil"

Adaptability of transportation to climte change:
High


Improvements in the efficiency of mdes of transportation coupled with changes in habits of the public can make large contributions to reducing the affects of transportation on climate change.

Vulnerability of transportation to climate change:  Low

Suggested Short term actions


-increased ridership of public transportation


-lower speed limits 


-enforce "no idling" laws

Suggested mid term actions


-switch to hybrid or all-electric vehicles for all new borough vehicles


-city and town planning to encourage;



-more foot and bicycle travel



-increase utilization of non-motorized transportation (walk, bike)



-car-pool, ride share



-reduced levels of individual travel, either distance or frequency





-encourage production, distribution and sales of local products that do not require 



shipping (agriculture, value added forest products, biomass for fuels, etc.)


-increased CAFE standards for ALL internal combustion vehicles

Suggested Long term actions


-incorporate all short and mid term goals into "business as usual" policy


-switch to hydrogen as primary fuel for internal combustion engines

Sustainability and Cost Savings

Sensitivity to climate change:
Extremely high


-Current energy usage is the cause of climate change and is unsustainable. The more climate 


change we see, the less sustainable and more costly will be any actions we take to 


mitigate or adapt. 


-Cost of retrofitting homes/buildings 


-Costs to repair/replace roads, bridges, airports, sewers, etc. 

Adaptability to climate change:
Very 


Sustainability and cost savings go hand in hand.  


-Quick return on investment from retrofitting 


-Creation of new trades and jobs from retrofitting efforts, energy conservation, and efficiency 


-Creation of new industries in energy generation, installation, and maintenance 


-Continued savings from all energy efficiency/conservation efforts 


-Saved money stays in our community 


-Everything we do to make our community more sustainable will save us money in the long 


run. 


-These practices are the most cost effective things we can do 

Vulnerability:
Low


Only IF we act aggressively to reduce our carbon emissions. The steps we take to day to reduce energy use by working on the built environment in all its facets will be insignificant to the far greater costs of inaction.   The cheapest unit of energy is the one we do not use
Suggestions for short, mid, long term actions

-mitigation efforts should include more renewable sources of energy for buildings of all types as well as incorporating energy efficiency and conservation techniques


-rising cost of energy will be an economic driver toward overall reduction in energy use, and also toward more efficient, less polluting, cleaner forms of energy use such as wind, solar, geothermal, biomass, and hydroelectric. 


-a carbon tax will also help turn the tide away from fossil fuels and toward more clean renewable energy sources.

 Summary – Where We Are Headed
Alaska is experiencing climate change sooner and faster than most other parts of the world. Our awareness of this problem and our willingness to act to mitigate and prepare for what could come in the way of change will help protect our communities to some degree.   Combined with an aggressive effort toward renewable energy, a strong commitment to energy conservation and efficiency will help mitigate climate change, lower the overall demand for all such energy supplies and provide us more energy security.

Built Environment Work Group
Gary Newman, co-chair
IT systems administrator at UAF, Gary has been involved in energy and climate change policy issues for decades.  He previous directed TCC's Energy and Housing Dept. and served on the FNSB Platting Board and Planning Commissions.  He currently serves on the UAF Master Plan Committee and has actively worked to move GVEA onto a sustainable path to meet the Interior's electric needs.

Doug Braddock, co-chair

Deputy Director, Community Planning, FNSB.  Doug also serves on the UAF Master Plan Committee

Karl Monetti

 Climate Change Task Force steering committee, retired veterinarian, member NAEC, luthier, and Fluvial Geomorphologist (just kidding)

Mike Musick

Green Builder, retired contractor, Outreach Consultant at CCHRC, FNSB assemblyman

Suzanne Fenner

Poet, activist, firesoul, co-founder Sustainable Community Action Network of Fairbanks: scanfairbanks.wordpress.com

Who do we want to send this to for validation? 


contractors?


raters?


planners?


academicians?


someone who knows about power lines, pipelines, sewers, roads, rail, airports, etc?

And;

what questions do we wish them to answer for us?  Guess we should wait until Sarah finshes her rewrite of the table into a list of questions we need to address. Meanwhile, let's decide who needs to review this document
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