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Overview:
With recent increases in energy costs and growing concern with carbon impacts, Montanans are demanding that our built environment be more energy efficient, healthy and sustainable. In 2008 the Environmental Quality Council endorsed the introduction of high-performance building legislation to the 61st legislature. The Architecture & Engineering Division (A&E) drafted legislation which evolved into SB 49 (Appendix A), sponsored by Senator David Wanzenried. The bill was overwhelmingly supported by the legislature and signed by the governor on April 1, 2009. SB49 became effective on approval and requires all new buildings and major renovations including leased spaces to be designed, constructed and operated as High-Performance Buildings (HPB) and to be at least 20% more energy efficient than the current International Energy Conservation Code (IECC). The House State Administration Committee emphasized economic and social sustainability of materials; Section 1(2)(c) includes consideration for the use of materials and products produced in Montana, in light of  the current downturn in the wood products industry.  The bill also requires that A&E develop High-Performance Building Design Standards.
A&E’s responsibility to the citizens of Montana has always been to build cost-effective, functional, durable and energy-efficient buildings. The core values expressed in SB 49 are to build structures that conserve energy and resources, sustain local economies, are fiscally responsible to taxpayers and promote a friendly relationship with the environment. 
Succinctly, HPB requires that we build the best building possible for the funds available and that we view cost effectiveness from a longer-term perspective than just the initial construction cost. This is not a significant deviation from what A&E has always expected, but places a stronger emphasis on long term value over initial costs.

Any major construction project involves a number of stakeholders, each of which has a number of interests unique to its role in the project. A&E has seen that divergent interests have not always led to buildings that perform to the level of our expectations or that, in retrospect, would have better served the users if early decisions had been made differently. Fortunately, we have also been involved with projects that have exceeded our expectations and that delighted the occupants. 

Most of the projects that A&E has been responsible for have been structures in a traditional manner wherein the architect develops the architectural solution and the engineering team follows with its system designs. High-performance buildings will require a shift in process from the traditional design delivery process to an Integrated Design process. Integrated Design is a process that synthesizes climate, use, load and systems, resulting in a more comfortable and productive environment and a building that is more energy efficient than current best practices and exceeds current energy code by at least 20%.  The process will shift more effort to the early design work and will include energy modeling and value engineering in the concept development and schematic design. A comprehensive integrated design approach reduces revisions later in the design and construction phases when changes are more time consuming, difficult and costly.  
Process:
HPB concepts need to be infused early in the design process and tracked through substantial completion to verify that they do not fall by the wayside or are not abandoned without a conscious decision based on acceptable justification. Design of these projects will incorporate a team driven integrated design approach that optimizes energy efficiency and occupant performance (considering IAQ, access to daylight, workflow and flexibility). The process must be a collaborative process with the users, A&E and the design team and incorporate Appendix C expectations to extent feasible. 

Integrated design considers the ways building components and systems interact to provide productive and energy-efficient work environments. The process first looks at strategies to minimize loads, then explores passive opportunities. The last step is to consider cost effective active systems or anticipates future active systems. As we transition into HPB, A&E will require that the Integrated Design charette include a professional facilitator. Projects will be required to utilize MSU’s Integrated Design Lab unless the design team demonstrates they possess the expected expertise and that the lab’s involvement would be redundant. 

The process will incorporate Montana’s Sustainable Design Expectations (to be replaced with Standards as they are developed) as determined to be cost effective and appropriate to the project. The A&E project manager may waive requirements on a case-by-case basis. HPB requirements of SB 49 do not preclude and may support LEED certification, Core Performance Design Principles, Energy Star or other nationally recognized programs.
The decision-making process for any construction project involves considering a variety of criteria and desires. These factors often are at odds with each other and both may have strong attributes. The intent is to optimize performance of all aspects of the design. For example, to balance energy performance, environmental quality, daylighting and occupant comfort to achieve optimal performance the design elements. The process needs to be structured and energy modeling and value engineering sequenced so decisions are made based on relevant cost/benefit information and impacts of decisions can be quantified.

Points of the process:  
· Mindset of early decision making based on solid understanding of issues and facts  

· Integrated design with all players involved 
· Creative and exploratory process with quantification

· Sequential decision making

· Optimize systems 

· Energy modeling

· Value engineering
· Verification & tracking successes

· Project team assessment and learning continuum
High-Performance Building Design Standards:

A&E will be developing HPB Design Standards in collaboration with the Montana University System and other agencies. A&E administers projects for a variety of agencies for a multitude of building types with varying degrees of complexity and unique parameters. A&E relies on the Initial Project Information (formerly Outline Program) and verbal communications to define the scope and our basic expectations to the design team. However, A&E has not developed design standards that have articulated its expectations in a finer detail; we recognize that this has, in some instances, led to conflict and revisions in the design.  

We anticipate that once the HPB Building Standards are in place they will better articulate our expectations to the consultants; this will allow the design team to be more efficient in arriving at a design solution and allow the design to progress with less backtracking and redesign. The HPB standards are intended to work with other standards that agencies and units of the university system have developed. It is anticipated that their existing standards will also be adapted to work with these standards to provide more uniformity throughout the state.   

The goal of the HPB Building Standards is to provide a healthy, sustainable and productive place to live and work, to significantly reduce the negative impact on the environment, and to be a positive element and foster positive relationships with our local communities and urban infrastructures. Buildings following the design standards are intended to be more productive and have a lower operating cost than conventional buildings. 
· The HPB Building Standards will emphasize energy performance and quality of environment for building occupants.

· The HPB Building Standards will emphasize designs that provide services effectively and can accommodate future changes in services.
· The priority is to place a strong emphasis on appropriate use of local and standard  materials and detailing well to prevent problems and then consider integration of proven sustainable materials in lieu of promoting untested materials or ones that may not be appropriate for the application.
· The HPB Building Standards should address expectations for managing temperature, moisture, light, etc. responsibly.
· Place strong emphasis on sustainable site selection, development and design
HPB Building Standards will also consider: 

a) Integrated design principles to optimize energy performance, enhance indoor environmental quality and conserve natural resources; 
b) Cost effectiveness, including productivity, deferred maintenance and operational considerations; 
c) Environmental, economic and social sustainability of materials and components; 
d) Building functionality, durability, flexibility/adaptability and maintenance; 
e) Operational requirements to sustain building performance; and, 

e) Other aspects of sustainable design such as water conservation and management, recycling, “green”, local and regenerative products.  
f) promote or provide access to alternative modes of transportation wher and when appropriate.

Representatives of the major building owner agencies are: 

Kevin Krebsbach, University of Montana

Walt Banzinger, Montana State University

Doug Olson, General Services

Clay White, Military Affairs

Paul Haskell, Pubic Health & Human Services

Carl Nelson, Corrections

Wade Cureton, Fish, Wildlife & Parks
Larry Murolo, Transportation
Tom Woods, advisor, Northwestern Energy Advisory Council
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Appendix A:


SENATE BILL NO. 49
INTRODUCED BY WANZENRIED
BY REQUEST OF THE ENVIRONMENTAL QUALITY COUNCIL
 

AN ACT REQUIRING THE DEPARTMENT OF ADMINISTRATION TO ESTABLISH HIGH-PERFORMANCE BUILDING STANDARDS FOR STATE-OWNED BUILDINGS AND NEW STATE-LEASED BUILDINGS; AMENDING SECTION 17-7-201, MCA; AND PROVIDING AN IMMEDIATE EFFECTIVE DATE AND AN APPLICABILITY DATE.
 

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF MONTANA:
 

     Section 1.  High-performance building standards. (1) New buildings and major renovations constructed under 17-7-202 and new state-leased buildings must:
     (a) be built and operated as high-performance buildings; and
     (b) exceed the International Energy Conservation Code most recently adopted by the department of labor and industry by 20% or to the extent that is cost-effective over the life of the building or major renovation.
     (2) The department, in collaboration with the Montana university system and other state agencies, shall adopt high-performance building standards. In developing these standards, the department shall consider:
     (a) integrated design principles to optimize energy performance, enhance indoor environmental quality, and conserve natural resources;
     (b) cost-effectiveness, including productivity, deferred maintenance, and operational considerations;
     (c) environmental, economic, and social sustainability of materials and components; and
     (d) building functionality, durability, and maintenance. 
 

     Section 2.  Section 17-7-201, MCA, is amended to read:
     "17-7-201.  Definitions of building and construction. In this part, the following definitions apply:
     (1)  (a) "Building" includes a:
     (a)(i)  building, facility, or structure constructed or purchased wholly or in part with state moneys money;
     (b)(ii) building, facility, or structure at a state institution;
     (c)(iii) building, facility, or structure owned or to be owned by a state agency, including the department of transportation.
     (2)(b)  "Building" The term does not include a:
     (a)(i)  building, facility, or structure owned or to be owned by a county, city, town, school district, or special improvement district;
     (b)(ii) facility or structure used as a component part of a highway or water conservation project.
     (3)(2)  "Construction" includes construction, repair, alteration, and equipping and furnishing during construction, repair, or alteration.
     (3) "High-performance building" means a building that integrates and optimizes all major high-performance building attributes, including but not limited to:
     (a) energy efficiency;
     (b) durability;
     (c) life-cycle performance; and
     (d) occupant productivity."
 

     Section 3.  Codification instruction. [Section 1] is intended to be codified as an integral part of Title 17, chapter 7, part 2, and the provisions of Title 17, chapter 7, part 2, apply to [section 1].
 

     Section 4.  Effective date. [This act] is effective on passage and approval.
 

     Section 5.  Applicability. [This act] applies to buildings constructed, renovated, or leased after [the effective date of this act].
- END -
Appendix B:
Definitions:  
High-performance building means a building that integrates and optimizes all major high-performance building attributes, including but not limited to:

     (a) Energy efficiency;

     (b) Durability;

     (c) Life-cycle performance; and

     (d) Occupant productivity.

 

Integrates means that the design process blends all priorities, interests and needs into the most effective unified whole.

Optimize means finding the cost effective balance of building envelopes that conserve energy and protect from moisture intrusion/condensation; provide systems that meet the reasonable needs of the users and are maintainable and understandable operation; and provide interior and exterior environments that promote human and environmental health. 

Energy efficiency means that the building orientation and site development, the building configuration and envelope, and the building systems are designed to provide reasonable comfort the occupants while using the least amount of energy.

Durability means using materials are selected, anchored and detailed to withstand anticipated physical use, abuse, exposure to the elements, loading and building movement.  It includes ease of relialability, ease of maintenance, access to components for service and consideration of replacement of systems that will ultimately need to be replaced. 
Life-cycle performance requires that the building design, structural system, materials selected and MEP systems select, be evaluated and detailed in consideration of their ability to serve current needs and adaptability to reasonable future uses.   ….that we view cost effectiveness from a longer-term perspective than just the initial construction cost.  

Economically sustainable means looking at products that are produced locally with the expectation that these products will reduce transportation costs and support local economies.  This does not imply the bid documents will restrict acquisition to local products but embraces materials that are produced locally but allow the market system to determine the successful vendor.

Integrated Design is a design process that synthesizes climate, use, load, and systems resulting in a more comfortable and productive environment and a building that is more energy efficient than current best practices and exceeds current energy code by at least 20%.  
Value Engineering is the organized effort to analyze and design buildings features, systems, equipment and materials selections to achieve essential functions at the lowest life cycle cost that is consistent with required performance, quality, reliability, function and safety.
Sustainable Site Design &Development  is a design process that promotes appropriate site selection which take into account natural features, avoid restricted land uses, focus on reclaiming brown fields or reuse existing building sites, and reduce demand for undeveloped sites.  In addition, it promotes set analysis and development that best conserves or restores ecological habitats, supports building energy and resource efficiency and utilizes sustainable site design practices such as integration with existing features and services, minimizes development and environmental impacts, and includes sustainable plantings, etc.  
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The HPB requirements apply to projects designed after the legislation’s effective date of April 1, 2009.  HPB Standards required by SB 49 will require collaboration between A&E and various state agencies and will take considerable effort to draft and refine; they will be updated in response to new technologies and as more sustainable products are developed. Montana’s High-Performance Building Expectations are drafted to guide projects that are designed and constructed between April 1, 2009, and publishing of the first edition of the HPB Building Standards. They may also serve as a platform for the HPB standards, but that is open to discussion. Montana’s High-Performance Building Expectations are not fully vetted and will likely be modified and refined as information is collected from other states and other HPB-based entities and as we learn from experience.
Sustainable Sites 

· Locate projects proximal to users and associated functions to improve efficiencies, promote pedestrian and public transportation, minimize travel distance and time, and minimize private vehicle use/dependence.
· Locate projects to minimize extensions of utility infrastructures or to construct separate systems whenever feasible.
· Consider adaptively reusing existing buildings and developing on urban and previously occupied sites and avoiding more natural, agricultural and sensitive sites. 
· Consider sites that complement the adjacent environment and develop at higher densities but in a compatible manner to have open spaces. (For example, develop quads and tighter groupings of buildings and service courts to preserve open space primarily on university campuses).
· Develop projects with a sense of “place” that are enjoyable, have inherent characteristics that make them special, or foster a sense of authentic human attachment and belonging. 
· Develop sites to make pedestrian environments primary over vehicle traffic and service drives. 

· Develop projects in a manner sensitive to the historic character of historically significant areas.

· Manage storm water and off-site sediment during both construction and occupancy.
· Hold surface parking to a minimum, encourage alternative transportation and integrate landscape into parking areas.
· Provide adequate lights for security and safety but minimize use of exterior lighting and trespass of light outside the use area.   
· Visioning: consider future growth and infrastructures and integrate needs in the design.    
· Consider management of pavement and roof runoff to reduce impacts to storm water systems (volume and quality). 
· Building siting considers passive design, daylighting and sun control, promotes passive solar heating cooling and ventilation, 

· Site development promotes use of efficient and environmentally friendly materials, emphasizes resource management, 

Water Efficiency 

· Develop site to minimize need for irrigation by using native plants and landscape schemes that require less water to the extent appropriate.

· Use irrigation strategies that minimize water use and are low maintenance.

· Use low-flow fixtures and consider strategies to minimize water use in buildings.

· Consider cost effectiveness of opportunities to use runoff and waste water on site and recharge of the aquifer (possibly for portions of the year).

Energy and Atmosphere 

· Optimize energy performance by interactively designing buildings to provide reasonable comfort to occupants with the least energy consumption reasonable. All buildings must perform at least 20% better than the current IECC and to the extent that it is cost effective and agreed by A&E. 

· Orient building and develop site, design footprint, envelope and building systems to reduce energy loads.

· Approach energy strategy to1) look at minimizing consumption, 2) incorporate passive strategies as reasonable and cost effective, 3) optimize active systems 4) consider strategies to reduce peak loads and sequence systems, and 5) incorporate renewable energy when cost beneficial.

· Consider natural ventilation, economizer and evaporative cooling before mechanical cooling. Active systems will be considered if they are cost effective such as domestic water heating. 

· Avoid all equipment that uses CFC refrigerant and use only equipment that has refrigerant that is not on a phase-out schedule unless approved by A&E.  Attempt to comply with Montreal Protocols. 

· Commission on a scale appropriate to the project; generally third-party commissioning applies to projects greater than $5M, are complex, or as determined by A&E.

· Meter utilities to monitor consumption.

Materials and Resources 

· Incorporate strategies and designs that are flexible, afford multiple uses of spaces, have efficient net-to-gross ratios and utilize outdoor areas, and keep the total area of the building efficient, functional and sized as needed.  

· Design with understanding of future needs rather than just immediate needs so that the operation can be effective into the reasonable future and anticipate/allow for future changes.

· Approach renovation projects with perspective of maintaining elements where feasible; coordinate with DEQ for diverting materials from the waste stream.

· Use materials that are grown and/or produced in Montana and regionally that are cost effective and serve the durability and design needs of the project to sustain our local economies. (This does not imply specifying Montana-made products.) 

· Use products and materials appropriately. Detail them well for durability and to prevent inappropriate moisture and air penetrations. Avoid questionable applications, details or uses of products that are difficult to install well, that require more maintenance or that have a shorter functional life. (This will be enhanced in the standards.)  

· Consider local renewable and recycled content materials that serve the durability and design needs of the project.  

· Consider total environmental impact of materials specified; for example, large-hole bricks use less material, are lighter and take less firing.
Indoor Environmental Quality 

· Design flexible, functional, efficient, effective and collaborative work environments that respond to user operation and can readily adapt to individuals and technological change.

· Manage acoustics in building to afford good acoustical performances and minimize disruption and undesirable sound migration.

· Do not allow tobacco use in buildings or smoking within 100’ of the building.

· Provide demand-controlled ventilation systems to the extent feasible that meet code and are able to flush the building when there is no energy impact or detrimental outside air issue.

· Use low or no VOC materials, products, adhesives, sealants, paints and coatings unless required for durability and approved by A&E.

· Flush buildings as weather allows toward end of construction and replace filters before user occupancy.

· Locate air intakes away from and upwind from contaminant sources.  

· Provide interior and/or exterior floor elements to minimize intrusion of foot- traffic dirt.

· Pressurize buildings to isolate odors and contaminants from cleaner areas and filter or exhaust them to the outside.

· Consider under-floor ventilation systems and systems that reduce airborne particulates. 

· Provide individual or small group climate control as cost effective and such that systems are not fighting each other.

· Provide a high level of lighting system control by individual occupants or groups in multi-occupant spaces to promote their productivity, comfort and well-being.

· Introduce and manage daylight and views to building occupied areas; prevent glare and tint windows as appropriate to the exposure to capture or block heat gain. Control heat loss. 

******************************************************************
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Web Links
Whole building design guide:    http://www.wbdg.org/
MSU Integrated Design lab:  twood@montana.edu
Better bricks.org:  http://www.betterbricks.com/    
        http://www.betterbricks.com/detailPage.aspx?ID=374
AIA.org sustainability:  http://www.aia.org/practicing/groups/kc/AIAS077433
    http://info.aia.org/toolkit2030/
Department of Energy:   http://www.eere.energy.gov/ 
Other states standards and references:
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