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Watershed Protection 
 



 World’s leading society of Civil Engineering Professionals 
 150,000 Civil Engineers and Affiliated Professionals 
 Members in 177 Countries 
 Founded in 1852 
 



ASCE Initiatives 
 Sustainability - Embrace and encourage civil engineers’ role as 

contributors to a sustainable world 
 Infrastructure - Propose practical solutions to maintain and modernize 

our nation’s deteriorating infrastructure 
 Raise the Bar -  Increase education requirements for engineering licensure 

to better protect the public in the future 



 Nine Technical Institutes 
 

 ARCHITECTURAL ENGINEERING INSTITUTE  
 

 COASTS, OCEANS, PORTS, AND RIVERS INSTITUTE  
 

 CONSTRUCTION INSTITUTE  
 

 ENGINEERING MECHANICS INSTITUTE  
 

 ENVIRONMENTAL & WATER RESOURCES INSTITUTE  
 

 GEO-INSTITUTE 
 

 STRUCTURAL ENGINEERING INSTITUTE 
 

 TRANSPORTATION & DEVELOPMENT INSTITUTE 
 

 UTILITY ENGINEERING & SURVEYING INSTITUTE 
 



Environmental & Water Resources Institute 
(EWRI) 
 23,000 Members 
 Eleven Technical Councils 
 Fifty-two technical committees 
 Fifty five technical task committees 



EWRI Products 
 Journals 

 Journal of Environmental Engineering 
 Journal of Hazardous, Toxic, and Radioactive Waste Management 
 Journal of Hydraulic Engineering 
 Journal of Hydrologic Engineering 
 Journal of Irrigation and Drainage Engineering 
 Journal of Water Resources Planning and Management 
 Journal of Sustainable Water In The Built Environment 

 Books, Manuals of Practice, Standards 
 Continuing Education 
 Conferences 
 Webinars 



Leading Technical Activities 
 ISI Envision Certification 
 Stormwater BMP Database 
 America’s Infrastructure 
 Climate Change 
 Hydraulic Fracturing 
 Cyber Infrastructure 
 Nepal Glacial Impoundment 

Investigation 
 
 



THE ENVISION   RATING SYSTEM ™  

www.sustainableinfrastructure.org 

Presenter
Presentation Notes
EnvisionTM is a rating system for sustainable infrastructure.  It was developed by the Institute for Sustainable Infrastructure (ISI) in partnership with the Zofnass Program at the Harvard Graduate School of Design.

ISI was founded by the American Council of Engineering Companies (ACEC), the American Public Works Association (APWA), and the American Society of Civil Engineers (ASCE). 

Each of the three founding organization was developing a sustainable infrastructure program and saw the need for a standardized framework for classification of sustainability practices.  The organizations decided to work together to form ISI to produce and administer a sustainable infrastructure rating system. 

The Envision™ rating system is a project assessment and guidance tool for sustainable infrastructure design.  It is an objective framework of criteria and performance achievements that helps users identify ways in which sustainable approaches can be used to plan, design, construct, and operate infrastructure projects.  

EnvisionTM timeline:
A comment version for industry review and comment July 5, 2011
ISI and the Zofnass Program at Harvard merged their two systems in the fall of 2011.
The current version of EnvisionTM came out February 16, 2012 
Project certification began in September 2012






ENERGY 
Geothermal 
Hydroelectric 
Nuclear 
Coal 
Natural Gas 
Oil/Refinery 
Wind 
Solar 
Biomass 

WATER 
Potable water 
distribution 
Capture/Storage 
Water Reuse 
Storm Water 
Management 
Flood Control 

WASTE 
Solid waste 
Recycling 
Hazardous  
Waste 
Collection &  
Transfer 

   TRANSPORT 
Airports 
Roads 
Highways 
Bikes 
Pedestrians 
Railways 
Public Transit 
Ports 
Waterways 

  LANDSCAPE 
Public Realm 
Parks 
Ecosystem  
Services 

INFORMATION 
Telecommunications 
Internet 
Phones 
Satellites 
Data Centers 
Sensors 

What Types Of Infrastructure Will EnvisionTM 
Rate? 

Presenter
Presentation Notes
First Point:

Most available sustainability rating systems for infrastructure are sector specific or regionally based.  For example, there are rating systems specific to buildings, roads, airports, etc.  And there are rating systems in use by a city or state.  There is no comprehensive U.S. system that covers all aspects of infrastructure.  

EnvisionTM is designed to fill this need.  Over 900 rating systems were evaluated to identify gaps, develop goals, refine approach.  There was collaboration with federal agencies, universities, consultants, professional societies, and municipalities. This tool was vetted by industry experts.

Envision™ is not intended to supplant existing, sector-specific infrastructure rating systems.  It is intended to provide the essential context for their rating results. EnvisionTM measures outcomes, not intentions


Second Point:

The rating system for buildings are gaining popularity, but these aren’t applicable or transferrable for infrastructure projects.  Much of the focus of these systems is on the comfort and health of the building occupants, but most infrastructure does not have occupants.

Infrastructure has different challenges than buildings .  Buildings are under the control of a single owner or entity.  You can readily optimize building systems.

For infrastructure, there is no single responsible entity.  There are multiple departments with different issues, agendas, schedules, budgets, customers and integration needed at the city/community and regional levels.








Why Was EnvisionTM Developed? 

 Current rating systems for 
infrastructure in the U.S. are sector 
specific 

 No U.S. system covers all aspects of 
infrastructure 

 Envision™ is designed to fill the gap 

Presenter
Presentation Notes
During the development of the EnvisionTM rating system, over 900 rating systems from around the world were identified.  However, none cover all aspects of civil infrastructure.

Current sustainability rating systems for infrastructure in the U.S., such as LEED and Greenroads are sector specific.

No U.S. system covers all aspects of civil infrastructure, so the EnvisionTM rating system was designed to fill that gap.

EnvisionTM covers the roads, bridges, pipelines, railways, airports, dams, levees, landfills, water treatment systems, and other civil infrastructure that make up the built environment. EnvisionTM does not include buildings or facilities, as these are well covered by existing rating systems. 

EnvisionTM is not intended to replace existing sustainability rating systems. Rather it fills a gap, within North America, for a holistic rating system for sustainable infrastructure. While sector specific systems exist, (e.g., roads, ports) EnvisionTM is intended as an overarching tool that covers all aspects of infrastructure. 

Why is a holistic approach to infrastructure important? Unlike buildings, convergence and optimization of the various elements of infrastructure are accomplished at the community level. At this level, community infrastructure development is subject to the resources and constraints of multiple departments and agencies, each with different schedules, agendas, mandates, budget cycles, and sources of funding. Thus, rating systems that evaluate and recognize sustainable performance in a single infrastructure element will miss the more important aspects of sustainable performance, i.e., how that element contributes to the overall sustainability of the community that it serves. Using the example of a highway, the first and most important sustainability question is not how much recycled material was used in constructing the highway. The question is whether a highway or some other mode of transportation best fulfills the mobility and access needs of the community, considering the triple bottom line. 
EnvisionTM encourages the use of additional sustainability rating systems that may address in-depth specific or specialized aspects of a project. However, EnvisionTM is key to realizing the overall, and full, impacts of a project. 



60 Credits in 5 Categories  

11 

Purpose, Community, Wellbeing 

Siting, Land & Water, Biodiversity 

Materials, Energy, Water 

Collaboration, Management, Planning 

Emission, Resilience 

Presenter
Presentation Notes
Quality of Life specifically addresses a projects impact on communities from the health and wellbeing of individuals of the wellbeing of the larger social fabric as a whole. 

Leadership is comprised of the tasks that demonstrate effective leadership and commitment by all parties involved in a project. The meaningful commitment from the owner, team leaders, & constructors.

Resource Allocation measures the use of renewable and non-renewable resources for the project. Benefits of managing resources needed will allow a longer life as we know it. 

Natural World allows project teams to assesses the effect of the project on the preservation and renewal of ecosystem functions. This section addresses how to understand and minimize negative impacts while considering ways in which the infrastructure can interact with natural systems in a synergistic and positive way.

Climate And Risk looks at two main concepts: minimizing emissions that may contribute to increased short- and long-term risks and ensuring that infrastructure projects are resilient to short-term hazards or altered long-term future conditions. 

Innovation Points are assigned in each of the 5 categories for both exceptional performance beyond the expectations of the system and the application of methods that push innovation in sustainable infrastructure.  Innovation credits act as bonus points that are added to the project score.  For example, a project where job development and training far exceed the restorative level and fundamentally revitalize a community’s economy, or a project where the stormwater management system is a community-wide resource for capturing stormwater, preventing erosion, and treating stormwater prior to release back into natural hydrologic systems.

Note to Speakers: You may want to provide the Credit List handout that shows all 60 credits.



The First ISI EnvisionTM  
Sustainable Infrastructure Project 
 William Jack Hernandez Sport Fish Hatchery in Anchorage Alaska 
 $96 million 
 141,000 square feet 
 EnvisionTM “Gold” Award,                                 July 2013 
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Evaluation Criteria 
• Capacity  
• Condition 
• Operations & Maintenance  
• Funding  
• Future Need 
• Public Safety 
• Resilience 
• Innovation 

Presenter
Presentation Notes
Here’s what we found:

America’s infrastructure received an overall grade of D+ in ASCE’s 2013 Report Card. 
We continue to see categories of infrastructure that simply are not seeing the maintenance or investment to improve day to day performance and save money in the long-term. 
The backlog of projects to maintain and modernize our infrastructure keeps growing.
We look at condition, capacity, funding, future need, O&M, public safety, resilience, and innovation; and in almost every category there is work to be done. 
There overwhelming majority of our grades  are Ds and 2 of these were near-failing D- grades – levees and inland waterways.

The Good News is that six sectors saw improvements since 2009.
In spite of the bad grades in many sectors, there are a few bright spots.  
There were noticeable and tangible improvements in six of the sectors we evaluated – Roads – Bridges - Solid waste – Drinking Water – Wastewater – Railroads
Communities across the country are collaborating to address some of their most critical infrastructure challenges.  We saw greater private investment in several categories, targeted efforts led by cities and states,  and several categories benefited from short-term boosts in federal funding.  

Why did some sectors improve, while others continued to fall behind?  
The answer is simple:  in sectors where investment was made – by both the public and private sectors - and innovative solutions pursued, the grades rose. 

GAO QUESTION: Please describe the methods used to develop the grades shown in your Infrastructure Report Card and discuss how the grades should be interpreted. 







Infrastructure Funding Needs by 2020 

Annual additional investment 
needed to achieve a “B” 

$1.6T Additional 
Needed $2T 

Current 
Spending 

$3.6T Investment Needed by 
2020 
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Presentation Notes
In 2013, we face a total investment need of $3.6 trillion between now and 2020 across these 16 infrastructure sectors.  

We’re already prepared to invest about $2T of the $3.6T we need, but we face a funding shortfall of $1.6T or $200 billion per year for infrastructure.  

A few things to note from this chart – 
	-Surface transportation has the largest total needs and the largest funding shortfall at $846 billion, although you will also see that there is a great deal of funding set aside each year
	-Water and wastewater has a much smaller total funding shortfall, but estimated funding covers only about one-third of 	the total needs
	-We are assuming here that this is the total investment needed to get to a grade of “B” or a state of good repair

This number draws from our 4 economic studies, called the “Failure to Act” as well as industry projections of needs for the categories in dark green. 

These numbers looks out to 2020 – covering 8 years of infrastructure investment needs which is an appropriate time for planning and action.  

Now Emily will walk through some of key stats from our major transportation categories…..





 
 

• A compilation of more than 530 stormwater best management 
practice (BMP) performance studies 
 
 



 
 



EWRI Task Committees 
 Teams composed of Academic, Government and Private Sector 

Practitioners integrating research outcomes for use in problem solving 
 Usually a 2-year delivery commitment 
 Typical products include Books, Manuals of Practice, Journal Special 

Issues and Conference Sessions 
 
 



EWRI Task Committees 
 Urbanization Effects on Groundwater  
 Well Hydraulics  
 Advancement of 3d Free-Surface Flow 

Model Verification and Validation 
Methodology 

 Calibration/Validation Of Free-
Surface Hydraulic Models 

 Experimental Uncertainty and 
Measurement Errors  

 Interdisciplinary River Restoration 
Symposium  
 

 River Restoration Guiding Principles  
 Stream Restoration Educational 

Materials  
 Bridge Scour  
 Cloud Computing and Technology In 

the Water and Environmental Fields  
 Environmental & Water Resources 

Vision 2050  
 Environmental Sensing and Cyber-

Infrastructure: Technologies 
 



EWRI Task Committees 
 Transboundary Environmental 

Management after NAFTA  
 Revision of Manual 70: ET and 

Irrigation Water Requirements  
 Recent Advances in Canal 

Automation  
 Envisioning the Next Generation of 

Irrigation Advisory Programs  
 Use of Recycled Water for Irrigation 

of Turf and Landscape Plants  
 System Analysis for Watershed 

Management  

 Water Systems Planning Under 
Climate Change  

 Integrated Water Resources 
Management  

 Reallocation of Federal Multipurpose 
Reservoirs  

 Water Systems Security Training  
 Bioswales and Filter Strips  
 Green Highways and Green Streets  
 Green Roofs  
 LID Technology For Combined Sewer  
 

 



EWRI Task Committees 
 Low Impact Development  

Bioretention Technology  
 Low Impact Development  

Computational Methods  
 Low Impact Development National 

Guidelines  
 Permeable Pavements  
 Rainwater Harvesting  
 Urban Hydrology  

 Urban Stream Restoration 
Monitoring and Assessment  

 Guidelines for Certification of 
Manufactured Stormwater BMPs 
Joint  

 Pathogens in Wet Weather Flows  
 Development Of Guidelines On 

Concentrate Management In Inland 
Desalination Projects  

 Development of Pre-Standard on 
Case Studies for Concentrate 
Management in Desalination  
 

 
 



 
 



EWRI Task Committees 
 Discharge of Desalination 

Concentrate to Oceans and Bays  
 Stormwater BMPs Maintenance  
 Urban Stormwater Outreach  
 Tractive Force Implementation  
 Infrastructure Impacts Of Landscape 

Driven Weather Change 
 Drought Monitoring and Assessment 
 Hydrologic Data Uncertainty 

 
 

 Standard Practice on Radar Rainfall 
Estimation  

 Statistical Applications In Hydrology 
 Uncertainty Analysis Approaches In 

Hydrologic Modeling  
 Use and Application of Radar Rainfall 

Data  
 Curve Number Hydrology  
 TMDL Analysis and Modeling  
 Wetland Processes Modeling  
 

 



EWRI Standards Under Development 
 Atmospheric Water Management 

Standards  
 Border International Water Quality 

Standards 
 KSTAT Standards 
 Managed Aquifer Recharge 

Standards 
 Aquifer Storage & Recovery 
 Land Subsidence 
 MAR Guideline Development 
 MAR Training Subcommittee 
 

 Management Practices for  
    Control of Erosion & Sediment  
 Regulatory Tools  
 Development Design Guidebook  
 Performance Based BMPs 
 Oxygen Transfer Standards 
 Urban Drainage Standards 
 Water Infrastructure Security 

Enhancements (WISE) Standards 
 Water Regulatory Standards 
 

 



Takeaways 

 
 

 ASCE EWRI promotes collaboration among Government, University and 
Private Sector Practitioners through our Task Committee process 

 Our members are on the front lines for addressing numerous critical 
challenges: 
 Climate Change 
 Aging Infrastructure/ efficiency improvements 
 Sustainability 

 Most task committees integrate multiple research results into Standards, 
Practices and guidelines 

 Working to modernize our output which is currently dominated by 
printed material 
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