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Presenter
Presentation Notes
I want to thank Build It Green for providing these Public Agency Forums. We consider them to be one of the best ways to meet and discuss sustainable issues with California jurisdictions and promote our own programs. 



NTHP Preservation Week 1980 poster

Presenter
Presentation Notes
The preservation movement has understood its contribution to sustainability for a long time, from the first energy crisis in the 1970s.  This is a Preservation Week poster from the NTHP in 1980.



WHY HISTORIC & EXISTING BUILDINGS ARE IMPORTANT
BUILDINGS ACCOUNT FOR ALMOST HALF OF GREEN-HOUSE GAS 

EMISSIONS IN THE UNITED STATES

Presenter
Presentation Notes
Why are historic buildings important for sustainability?



Consider the following…
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WHY HISTORIC & EXISTING BUILDINGS ARE IMPORTANT

Presenter
Presentation Notes
Historic commercial structures account for 16% of the existing built commercial environment.



Historic  BuildingsHistoric  Buildings
AREA: Residential Buildings
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WHY HISTORIC & EXISTING BUILDINGS ARE IMPORTANT

Presenter
Presentation Notes
Historic residential structures account for 24% of existing built housing.  Improving the energy performance of these buildings would have a positive impact on energy conservation.



Average energy consumption  Btu/sq. ft
Commercial Buildings (non malls)

Before 1920 80,127
1920 – 1945 90,234
1946 – 1959 80,198
1960 – 1969 90,976
1970 – 1979 94,968
1980 – 1989 100,077
1990 – 1999 88,834
2000 – 2003 79,703

Source:  Commercial Building Energy Consumption Survey, 2003
http://www.eia.doe.gov/emeu/cbecs

PERCEIVED ENERGY 
INEFFICIENCY

WHY HISTORIC & EXISTING BUILDINGS ARE IMPORTANT

Presenter
Presentation Notes
Statistics compiled by the Dept. of Energy show that overall, older buildings perform fairly well compared to buildings built later, except for buildings built most recently.



http://www.eia.doe.gov/emeu/cbecs


Average annual energy consumption  units/Household

Decade built                kWh kcf (gas)
Before 1949 8,332 82
1950 – 1959 9,533 71
1960 – 1969 9,586 63
1970 – 1979 11,971 61
1980 – 1989 12,534 63
1990 – 2001 10,656 70

Source:  Total Energy Consumption in US Households by Year of Construction
http://www.eia.doe.gov/emeu

PERCEIVED ENERGY 
INEFFICIENCY

WHY HISTORIC & EXISTING BUILDINGS ARE IMPORTANT

Presenter
Presentation Notes
Similarly with residential energy consumption analyzed by year of construction, older homes perform fairly well.



Despite the perception that historic buildings are energy inefficient, this data shows that historic buildings are more energy efficient than buildings built in following periods.



A partial reason may be that historic buildings relied more on passive design features for comfort, such as orientation to the sun, awnings, tree shade, and natural ventilation.  Historically homes also tended to be smaller, which affects their energy usage.







RECO – Berkeley 
Residential Energy Conservation Ordinance

• Adopted in 1985 with the intent of increasing the energy and water 
efficiency in existing Berkeley residences. This long-standing goal 
contributes to the Berkeley Climate Action goal of reducing Berkeley's 
overall greenhouse gas emissions by 80% by the year 2050.

• When does RECO apply? RECO applies to all homes, residential 
areas of mixed-use buildings, tenants-in-common, condominiums, 
multi-family properties, live-work spaces and boarding houses

• Renovation: All homes or apartment buildings undergoing renovations 
with a combined permit value of $50,000 or more must demonstrate 
compliance with RECO requirements

• Sale or Transfer of Property: All homes or apartment buildings, sold 
or transferred must demonstrate compliance with RECO requirements 
by being inspected and filing "Form A - Certificate of RECO 
Compliance" with the City of Berkeley.

JURISDICTIONS PROMOTE BETTER ENERGY PERFORMANCE

Presenter
Presentation Notes
Many Jurisdictions in California are promoting better energy performance.  San Diego County has its Green Building Program for new construction. 



In 1985, Berkeley adopted an ordinance that requires existing homes seeking permits for reconstruction over a certain value to conform with modern energy conservation standards.



EIP - Palm Desert 
Energy Improvement Program

AB 811 amends Sections 5898.12, 
5898.20, 5898.22, and 5898.30 of 
the Streets and Highways Code, and 
adds Sections 5898.14 and 5898.21 
relating to contractual assessments, 
allowing local jurisdictions to raise 
and disburse funds to finance 
energy equipment and conservation 
measures.

Loan document that describes the loan for a 
renewable energy system or energy efficient 
equipment as an assessment to the property 
pursuant to Section 5898.30 of the California Streets 
and Highway Code. 

JURISDICTIONS PROMOTE BETTER ENERGY PERFORMANCE

Presenter
Presentation Notes
Palm Desert has taken advantage of recently passed law AB 811 and developed a loan contract that allows property owners to borrow money to improve their property with solar energy equipment or energy efficient upgrades.  This is a good mechanism to encourage home owners to upgrade their homes while paying it off over time or without assuming the entire cost if they move.



Building 35
Building 1161The Presidio

Thoreau Center for Sustainability

JURISDICTIONS PROMOTE BETTER ENERGY PERFORMANCE

Presenter
Presentation Notes
LEED and Green Point Rated are just some of many Standards adopted by jurisdictions. But there are many other standards that projects may be required to conform with. The Presidio has its own energy conservation guidelines for projects.



PALO ALTO MODEL GREEN ORDINANCE
The Palo Alto Green Building Ordinance is notable in that:

• It recognizes the embodied energy in existing buildings.

• It reduces the number of GreenPoint RatedTM checklist points by up to 
20 points in residential projects that are designated on the City's Historic 
Inventory, and for structures eligible for the National Register of Historic 
Places, provided the proposed construction is found consistent with the 
Secretary of the Interior's Standards for Rehabilitation. 

• Exemptions for compliance may be granted based on a demonstrated 
conflict between historic preservation goals and sustainability goals. 

• Provides for future reports to be written by the Architectural Review 
Board and others to evaluate the results of the implementation of this 
ordinance.

Local Ordinances
JURISDICTIONS PROMOTE BETTER ENERGY PERFORMANCE

Presenter
Presentation Notes
A good example of a local green ordinance that also takes preservation into account is the Palo Alto Model Green Ordinance.  This ordinance:



(50 points minimum required for Whole House certification.)



How is energy conservation enhanced in historic buildings?

http://www.city.palo-alto.ca.us/depts/pln/sustainability.asp


RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Presenter
Presentation Notes
Not with window replacement!



Modern replacement windows are considered maintenance free because it is impossible to maintain them. When they fail, they must be replaced.





RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Presenter
Presentation Notes
A common misconception is that old windows are a major source of heat loss and gain.  Information from DOE shows that properly maintained windows only account for 10% of heat loss in homes.  A 1996 study commissioned by National Center for Preservation Technology and Training (NCPTT) showed that repairing and insulating historic windows is nearly as effective in reducing energy costs as installation of replacement windows*.  



When the life cycle costs of original versus replacement windows is taken into account, repairing the original windows:   

Performs about as well as a new window to reduce infiltration and heat loss;

Preserves the embodied energy of manufacture 

Reuses materials already harvested or mined, including old growth timber

Reduces landfill waste

Reduces demand for energy intensive aluminum, vinyl and glass



It’s important to remember that:

BIGGEST ENERGY LOSS FROM A HOME IS:  INFILTRATION – ALL PARTS OF THIS CHART EXCEPT FLOORS, WALLS AND CEILINGS REPRESENT INFILTRATION LOSS.  DOORS AND WINDOWS ARE ALSO THERMAL LOSS THROUGH CONDUCTION AND CONVECTION.



*”Testing the Energy Performance of Wood Windows in Cold Climates”, 1996, James Brad Andrew Shapiro authors



RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Presenter
Presentation Notes
Historic buildings have a poor reputation for energy conservation partly because the features that worked to keep occupants comfortable have been disabled over time and replaced with mechanical equipment.



Typically historic buildings are built to work passively with the environment, but over time poor or incorrect maintenance adds mechanical compensation, reducing the energy performance of the building.



How is energy conservation successfully incorporated into a historic building?



RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Step 1: Planning

Presenter
Presentation Notes
Step 1 is research and plan. The internet has current information on conservation strategies for historic buildings. Two web sites with a lot of information on sustainable preservation are the National Trust for Historic Preservation and National Park Service Technical Preservation Services.





RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Step 2: Quantification

Presenter
Presentation Notes
Step 2 is quantification.  These are two of several local California Building Performance Contractors that perform whole house inspections.  Building performance contracting and consulting is an accurate way to identify efficient energy upgrades to existing and historic homes. A performance evaluation can flag the most efficient means to improve energy performance. NPR recently aired a story on building performance contractors on February 24th.



RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Step 2: Quantification

Presenter
Presentation Notes
Building performance contractors perform several tests to identify the location of air infiltration and areas of excessive heat loss.



Shown here are a blower door test to pressurize the building to find areas of infiltration and exfiltration, and an infrared scan showing areas of weak insulation.



RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Step 3: Installation 

Presenter
Presentation Notes
Step 3 is installation. (describe)



Sealing plumbing and electrical penetrations.

Adding insulation from the outside by selective removal of siding and drilling holes to the wall cavity, then pumping foam insulation in.

Adding insulation on the inside by blowing loose fill.

Sealing cracks around window sash.



RESPONSIBLE ENERGY UPGRADES TO HISTORIC BUILDINGS

Step 4: Payment

Presenter
Presentation Notes
Step 4 is Payment.



Energy retrofits are expensive, but very important.  Incentives will figure highly if the existing housing stock is to become more energy efficient. The Palo Alto use of AB 811 is one example of incentives. The Stimulus bill has many incentives – two of the more relevant incentives are $250 million in grant money to qualifying affordable housing, and an extension of the existing tax credit from 2009 to 2010 and from 10% to 30%.



How do we know when energy upgrades are compatible with historic buildings?

When they conform with the SOIS.





1. A property shall be used for its historic purpose or be placed in a new use that requires minimal change to the defining 
characteristics of the building and its site and environment.

2. The historic character of a property shall be retained and preserved. The removal of historic materials or alteration of features and 
spaces that characterize a property shall be avoided.

3. Each property shall be recognized as a physical record of its time, place, and use. Changes that create a false sense of historical 
development, such as adding conjectural features or architectural elements from other buildings, shall not be undertaken. 

4. Most properties change over time; those changes that have acquired historic significance in their own right shall be retained and   
preserved. 

5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize a property shall be 
preserved. 

6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration requires replacement of a 
distinctive feature, the new feature shall match the old in design, color, texture, and other visual qualities and, where possible, 
materials. Replacement of missing features shall be substantiated by documentary, physical, or pictorial evidence. 

7. Chemical or physical treatments, such as sandblasting, that cause damage to historic materials shall not be used. The surface 
cleaning of structures, if appropriate, shall be undertaken using the gentlest means possible. 

8. Significant archeological resources affected by a project shall be protected and preserved. If such resources must be disturbed, 
mitigation measures shall be undertaken. 

9. New additions, exterior alterations, or related new construction shall not destroy historic materials that characterize the property. 
The new work shall be differentiated from the old and shall be compatible with the massing, size, scale, and architectural features 
to protect the historic integrity of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that if removed in the future, the 
essential form and integrity of the historic property and its environment would be unimpaired. 

Secretary of the Interior’s 10 Standards for Rehabilitation
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
The best way to ensure the integrity of a historic building while upgrading its energy performance is to follow the 10 Secretary of the Interiors Standards for Rehabilitation, shown here. All appropriate conservation issues for historic buildings can be discussed in terms of the standards, such as landscaping.



1. A property shall be used for its historic purpose or be placed in a new use that requires minimal change to the defining 
characteristics of the building and its site and environment.

2. The historic character of a property shall be retained and preserved. The removal of historic materials or alteration of features and 
spaces that characterize a property shall be avoided.

3. Each property shall be recognized as a physical record of its time, place, and use. Changes that create a false sense of historical 
development, such as adding conjectural features or architectural elements from other buildings, shall not be undertaken. 

4. Most properties change over time; those changes that have acquired historic significance in their own right shall be retained and   
preserved. 

5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize a property shall be 
preserved. 

6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration requires replacement of a 
distinctive feature, the new feature shall match the old in design, color, texture, and other visual qualities and, where possible, 
materials. Replacement of missing features shall be substantiated by documentary, physical, or pictorial evidence. 

7. Chemical or physical treatments, such as sandblasting, that cause damage to historic materials shall not be used. The surface 
cleaning of structures, if appropriate, shall be undertaken using the gentlest means possible. 

8. Significant archeological resources affected by a project shall be protected and preserved. If such resources must be disturbed, 
mitigation measures shall be undertaken. 

9. New additions, exterior alterations, or related new construction shall not destroy historic materials that characterize the property. 
The new work shall be differentiated from the old and shall be compatible with the massing, size, scale, and architectural features 
to protect the historic integrity of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that if removed in the future, the 
essential form and integrity of the historic property and its environment would be unimpaired. 

Issues: Landscaping
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
ISSUES:  Landscapping or xeriscaping?



Standards 1 and 9 require minimal change or non-destruction to the defining characteristics of a PROPERTY. The building and the land, the standards apply to both.



Are we talking Frederick Law Olmstead or the local gardening club? Or is the issue a residential historic district that has seen many landscaping campaigns come and go?





1. A property shall be used for its historic purpose or be placed in a new use that requires minimal change to the defining 
characteristics of the building and its site and environment.

2. The historic character of a property shall be retained and preserved. The removal of historic materials or alteration of features and 
spaces that characterize a property shall be avoided.

3. Each property shall be recognized as a physical record of its time, place, and use. Changes that create a false sense of historical 
development, such as adding conjectural features or architectural elements from other buildings, shall not be undertaken. 

4. Most properties change over time; those changes that have acquired historic significance in their own right shall be retained and 
preserved. 

5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize a property shall be 
preserved. 

6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration requires replacement of a 
distinctive feature, the new feature shall match the old in design, color, texture, and other visual qualities and, where possible, 
materials. Replacement of missing features shall be substantiated by documentary, physical, or pictorial evidence. 

7. Chemical or physical treatments, such as sandblasting, that cause damage to historic materials shall not be used. The surface 
cleaning of structures, if appropriate, shall be undertaken using the gentlest means possible. 

8. Significant archeological resources affected by a project shall be protected and preserved. If such resources must be disturbed, 
mitigation measures shall be undertaken. 

9. New additions, exterior alterations, or related new construction shall not destroy historic materials that characterize the property. 
The new work shall be differentiated from the old and shall be compatible with the massing, size, scale, and architectural features 
to protect the historic integrity of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that if removed in the future, the 
essential form and integrity of the historic property and its environment would be unimpaired. 

Issues: Removal of original or addition of inappropriate features 
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
Several Standards address the removal of historic features and the addition of new features.

The most visible elements of a historic building are its roof, its windows, its massing and its siding or cladding.



Important issues to consider here would be window replacement and solar panel installation visible on a roof, for example.



The Standards do not prohibit element replacement when it is necessary due to degradation, but Standard 6 outlines how the replacement should look – match the original in design, color, texture and other visual qualities.



If new technology is required to be installed on a historic building, install it in such a way so that its eventual removal does not damage any character-defining features when the technology is obsolete.



1. A property shall be used for its historic purpose or be placed in a new use that requires minimal change to the defining 
characteristics of the building and its site and environment.

2. The historic character of a property shall be retained and preserved. The removal of historic materials or alteration of features and 
spaces that characterize a property shall be avoided.

3. Each property shall be recognized as a physical record of its time, place, and use. Changes that create a false sense of historical 
development, such as adding conjectural features or architectural elements from other buildings, shall not be undertaken. 

4. Most properties change over time; those changes that have acquired historic significance in their own right shall be retained and   
preserved. 

5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize a property shall be 
preserved. 

6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration requires replacement of a 
distinctive feature, the new feature shall match the old in design, color, texture, and other visual qualities and, where possible, 
materials. Replacement of missing features shall be substantiated by documentary, physical, or pictorial evidence. 

7. Chemical or physical treatments, such as sandblasting, that cause damage to historic materials shall not be used. The surface 
cleaning of structures, if appropriate, shall be undertaken using the gentlest means possible. 

8. Significant archeological resources affected by a project shall be protected and preserved. If such resources must be disturbed, 
mitigation measures shall be undertaken. 

9. New additions, exterior alterations, or related new construction shall not destroy historic materials that characterize the property. 
The new work shall be differentiated from the old and shall be compatible with the massing, size, scale, and architectural features 
to protect the historic integrity of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that if removed in the future, the 
essential form and integrity of the historic property and its environment would be unimpaired. 

Issues: Rehabilitation of original finishes
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
Do historically accurate or traditional materials such as high VOC or lead-based finishes need to be replicated in historic structures?

No, but their appearance should be, as per Standard 6.  Hazardous materials are always abated or encapsulated according to code in historic projects.  If the original finish is in good shape and has become inert, it may be retained.



1. A property shall be used for its historic purpose or be placed in a new use that requires minimal change to the defining 
characteristics of the building and its site and environment.

2. The historic character of a property shall be retained and preserved. The removal of historic materials or alteration of features and 
spaces that characterize a property shall be avoided.

3. Each property shall be recognized as a physical record of its time, place, and use. Changes that create a false sense of historical 
development, such as adding conjectural features or architectural elements from other buildings, shall not be undertaken. 

4. Most properties change over time; those changes that have acquired historic significance in their own right shall be retained and   
preserved. 

5. Distinctive features, finishes, and construction techniques or examples of craftsmanship that characterize a property shall be 
preserved. 

6. Deteriorated historic features shall be repaired rather than replaced. Where the severity of deterioration requires replacement of a 
distinctive feature, the new feature shall match the old in design, color, texture, and other visual qualities and, where possible, 
materials. Replacement of missing features shall be substantiated by documentary, physical, or pictorial evidence. 

7. Chemical or physical treatments, such as sandblasting, that cause damage to historic materials shall not be used. The surface 
cleaning of structures, if appropriate, shall be undertaken using the gentlest means possible. 

8. Significant archeological resources affected by a project shall be protected and preserved. If such resources must be disturbed, 
mitigation measures shall be undertaken. 

9. New additions, exterior alterations, or related new construction shall not destroy historic materials that characterize the property. 
The new work shall be differentiated from the old and shall be compatible with the massing, size, scale, and architectural features 
to protect the historic integrity of the property and its environment. 

10. New additions and adjacent or related new construction shall be undertaken in such a manner that if removed in the future, the 
essential form and integrity of the historic property and its environment would be unimpaired. 

Other issues?
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
Any other issues arising from possible conflicts between sustainability and preservation that anyone would like to discuss?



Solar Rights Act…



Civil Code Section 714:
714. (a) Any covenant, restriction, or condition contained in any deed, contract, security instrument, or other instrument 

affecting the transfer or sale of, or any interest in, real property that effectively prohibits or restricts the installation 
or use of a solar energy system is void and unenforceable. (b) This section does not apply to provisions that 
impose reasonable restrictions on solar energy systems. However, it is the policy of the state to promote and 
encourage the use of solar energy systems and to remove obstacles thereto. Accordingly, reasonable restrictions 
on a solar energy system are those restrictions that do not significantly increase the cost of the system or 
significantly decrease its efficiency or specified performance, or that allow for an alternative system of 
comparable cost, efficiency, and energy conservation benefits. 
(e) Whenever approval is required for the installation or use of a solar energy system, the application for 
approval shall be processed and approved by the appropriate approving entity in the same manner as an 
application for approval of an architectural modification to the property, and shall not be willfully avoided or 
delayed. 

On-Site Energy Options

Solar Rights Act

ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
OHP has been concerned about the Solar Rights Act, which implies that a ministerial review only is required and not a discretionary review.



Section 65850.5 (a) states that it is the intent of the Legislature that local jurisdictions not adopt ordinances that create unreasonable barriers to the installation of solar energy systems, including, but not limited to, design review for aesthetic purposes, and not unreasonably restrict the ability of homeowners and agricultural and business concerns to install solar energy systems.



However, CA Civil Code Section 714(e) provides that “whenever approval is required for the installation or use of a solar energy system, the application for approval shall be processed and approved by the appropriate approving entity in the same manner as an application for approval of an architectural modification to the property and shall not be willfully avoided or delayed.”  Thus, if applications for approval of an architectural modification to historic properties are submitted to a historic preservation commission, approval for a solar system shall likewise be submitted to a historic preservation commission. The review by a historic preservation commission “shall not be willfully avoided or delayed”. The “Reasonable” restrictions clause of CCC 714 would still apply, however.



The full analysis of all the legislation comprising the Solar Rights Act can be found on our web site.



Strictly speaking, this solar installation in Santa Cruz would not meet the SOIS.  It is an example of the best that might be done in the current legislative environment, if this installation were also reversible.  There are other options, however.  714 (a) shown above states that in addition to light restrictions a jurisdiction can request as part of a review, the jurisdiction can request alternate system of comparable cost, efficiency and energy conservation benefits.

CCC 714 (a) does appear to include that a “reasonable restriction” include an alternative system of comparable cost, efficiency and energy conservation benefits.



SMUD solar shares
http://www.smud.org/community-environment/solar/solarshares.html

Off-Site Energy Options
ENERGY ISSUES FOR HISTORIC BUILDINGS

Presenter
Presentation Notes
That alternative system could include a share purchase of a remote solar energy production facility. Sacramento Municipal Utility District is the first utility in the country to offer shares in a solar farm.  The energy from your share of the farm is sent to the grid and credited to your account just like an on-site installation.  This is an agreeable alternative for historic resources.



The turkey is there to remind people the solar farm is on a turkey ranch.

http://www.smud.org/community-environment/solar/solarshares.html


Working together on integration 
of preservation values into the 

revised version of LEED.

Sustainable Preservation Coalition

NCSHPO

OHP RESOURCES

Presenter
Presentation Notes
I’d like to conclude with some information about the OHP office and how it is involved in Sustainable Preservation.



Current efforts to include preservation as part of a sustainable strategy are to influence USGBC to promote preservation in its LEED product line.  2009 LEED for new construction and substantial rehabilitation has moved in this direction by incorporating carbon reduction in its weighted point system.  LEED for Neighborhood Development includes a credit to retain historic buildings.



www.ohp.parks.ca.gov

OHP RESOURCES



OHP RESOURCES



The 2009 CLG Grants 
Manual includes bonus 
points for incorporating 
sustainable topics in a 
proposed project.

OHP RESOURCES
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Tell us your experiences with sustainable preservation
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