EFFORTS TO ADDRESS URBAN
STORMWATER RUNOFF

(111-15)

HEARING

BEFORE THE

SUBCOMMITTEE ON
WATER RESOURCES AND ENVIRONMENT

OF THE

COMMITTEE ON
TRANSPORTATION AND
INFRASTRUCTURE
HOUSE OF REPRESENTATIVES

ONE HUNDRED ELEVENTH CONGRESS

FIRST SESSION

MARCH 19, 2009

Printed for the use of the
Committee on Transportation and Infrastructure

&R

U.S. GOVERNMENT PRINTING OFFICE

48-237 PDF WASHINGTON : 2009

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2104 Mail: Stop IDCC, Washington, DC 20402-0001



COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE
JAMES L. OBERSTAR, Minnesota, Chairman

NICK J. RAHALL, II, West Virginia, Vice
Chair

PETER A. DEFAZIO, Oregon

JERRY F. COSTELLO, Illinois

ELEANOR HOLMES NORTON, District of
Columbia

JERROLD NADLER, New York

CORRINE BROWN, Florida

BOB FILNER, California

EDDIE BERNICE JOHNSON, Texas

GENE TAYLOR, Mississippi

ELIJAH E. CUMMINGS, Maryland

ELLEN O. TAUSCHER, California

LEONARD L. BOSWELL, Iowa

TIM HOLDEN, Pennsylvania

BRIAN BAIRD, Washington

RICK LARSEN, Washington

MICHAEL E. CAPUANO, Massachusetts

TIMOTHY H. BISHOP, New York

MICHAEL H. MICHAUD, Maine

RUSS CARNAHAN, Missouri

GRACE F. NAPOLITANO, California

DANIEL LIPINSKI, Illinois

MAZIE K. HIRONO, Hawaii

JASON ALTMIRE, Pennsylvania

TIMOTHY J. WALZ, Minnesota

HEATH SHULER, North Carolina

MICHAEL A. ARCURI, New York

HARRY E. MITCHELL, Arizona

CHRISTOPHER P. CARNEY, Pennsylvania

JOHN J. HALL, New York

STEVE KAGEN, Wisconsin

STEVE COHEN, Tennessee

LAURA A. RICHARDSON, California

ALBIO SIRES, New Jersey

DONNA F. EDWARDS, Maryland

SOLOMON P. ORTIZ, Texas

PHIL HARE, Illinois

JOHN A. BOCCIERI, Ohio

MARK H. SCHAUER, Michigan

BETSY MARKEY, Colorado

PARKER GRIFFITH, Alabama

MICHAEL E. McMAHON, New York

THOMAS S. P. PERRIELLO, Virginia

DINA TITUS, Nevada

HARRY TEAGUE, New Mexico

JOHN L. MICA, Florida

DON YOUNG, Alaska

THOMAS E. PETRI, Wisconsin
HOWARD COBLE, North Carolina
JOHN J. DUNCAN, JR., Tennessee
VERNON J. EHLERS, Michigan
FRANK A. LoBIONDO, New Jersey
JERRY MORAN, Kansas

GARY G. MILLER, California

HENRY E. BROWN, JR., South Carolina
TIMOTHY V. JOHNSON, Illinois

TODD RUSSELL PLATTS, Pennsylvania
SAM GRAVES, Missouri

BILL SHUSTER, Pennsylvania

JOHN BOOZMAN, Arkansas

SHELLEY MOORE CAPITO, West Virginia
JIM GERLACH, Pennsylvania

MARIO DIAZ-BALART, Florida
CHARLES W. DENT, Pennsylvania
CONNIE MACK, Florida

LYNN A WESTMORELAND, Georgia
JEAN SCHMIDT, Ohio

CANDICE S. MILLER, Michigan

MARY FALLIN, Oklahoma

VERN BUCHANAN, Florida

ROBERT E. LATTA, Ohio

BRETT GUTHRIE, Kentucky

ANH “JOSEPH” CAO, Louisiana
AARON SCHOCK, Illinois

PETE OLSON, Texas

(1)



SUBCOMMITTEE ON WATER RESOURCES AND ENVIRONMENT

EDDIE BERNICE JOHNSON, Texas, Chairwoman

THOMAS S. P. PERRIELLO, Virginia

JERRY F. COSTELLO, Illinois

GENE TAYLOR, Mississippi

ELLEN O. TAUSCHER, California

BRIAN BAIRD, Washington

TIMOTHY H. BISHOP, New York

RUSS CARNAHAN, Missouri

STEVE KAGEN, Wisconsin

DONNA F. EDWARDS, Maryland

SOLOMON P. ORTIZ, Texas

PHIL HARE, Illinois

DINA TITUS, Nevada

HARRY TEAGUE, New Mexico

ELEANOR HOLMES NORTON, District of
Columbia

MICHAEL E. CAPUANO, Massachusetts

GRACE F. NAPOLITANO, California

MAZIE K. HIRONO, Hawaii

HARRY E. MITCHELL, Arizaon

JOHN J. HALL, New York

PARKER GRIFFITH, Alabama

BOB FILNER, California

CORRINE BROWN, Florida

JAMES L. OBERSTAR, Minnesota
(Ex Officio)

JOHN BOOZMAN, Arkansas

DON YOUNG, Alaska

JOHN J. DUNCAN, JR., Tennessee
VERNON J. EHLERS, Michigan
FRANK A. LoBIONDO, New Jersey
GARY G. MILLER, California

HENRY E. BROWN, JR., South Carolina
TODD RUSSELL PLATTS, Pennsylvania
BILL SHUSTER, Pennsylvania

MARIO DIAZ-BALART, Florida
CONNIE MACK, Florida

LYNN A WESTMORELAND, Georgia
CANDICE S. MILLER, Michigan
ROBERT E. LATTA, Ohio

ANH “JOSEPH” CAO, Louisiana

PETE OLSON, Texas

(111)






C ONTE NTS Page

Summary of Subject Matter ........ccccocieiiiiiiiiieeiiee ettt vi

TESTIMONY

Barrett, Hon. Tom, Mayor of Milwaukee, Wisconsin ............. 4
Funkhouser, Hon. Mark, Mayor of Kansas City, Missouri . 4
Leppert, Hon. Tom, Mayor of Dallas, TeXas .....cccccceeuierieriiieniieiieiiienieeseeeieeeeann 4
Neukrug, Howard, P.E., Director, Office of Watersheds, Philadelphia Water
Department, Philadelphia, Pennsylvania .........ccccccceeviiieveiiieeeiieeeieeeeiee e, 28
Richards, Timothy, P.E., NAFSMA Director and Stormwater Committee
Chair, Deputy City Engineer, City of Charlotte, North Carolina .................... 28
Shapiro, Mike, Acting Assistant Administrator, Office of Water, United States
Environmental Protection Agency, Washington, D.C. .......cc.ccccoovvieiiiniiiinnennne. 28
Stoner, Nancy, Co-Director, Clean Water Program, Natural Resources De-
fense Council, Washington, DC .........ccccceeiiiiieiiiiieciee et 28
Traver, Robert, Professor, Civil and Environmental Engineering, Villanova
University, Villanova, Pennsylvania .........c.cccccceeviiiriiiiiieniiiieeniieeeeieceeieeenee 28
Wahl, Mary, Director, Office of Watersheds, Portland Bureau of Environ-
mental Services, Portland, Oregon ............ccoccoevieriiieiieniiieniecececeiceee e 28
PREPARED STATEMENT SUBMITTED BY MEMBERS OF CONGRESS
Carnahan, Hon. Russ, of MISSOUTIT ....cccoviuiiiiiiiieeiiiieeciieeeeiee et e eivee e 47
Cleaver, II, Hon. Emanuel, of Missouri 48
Costello, Hon. Jerry F., of Illinois ....... 49
Mitchell, Hon. Harry E., of Arizona .......ccccoccoeiieniiiiiiienieciieeecceeeee e 51
PREPARED STATEMENTS SUBMITTED BY WITNESSES
Barrett, HON. TOM  .....oooiiiiiiiiiiie ettt e et e e e e e e eaaaae e e e e eene 52
Funkhouser, Hon. Mark ........c.cccocoiiiiiiiiiiiiiiiicceececeeee et s e 55
Leppert, HOn. TOM ....ccccoiiiiiiiecciiee ettt eree et e e e ta e e e te e e e areeesnaaeennns 103
Neukrug, Howard, P.E. ..ot e 117
Richards, Timothy, P.E. ..ot s svee e 130
Shapir0, MIKE ......cccceiieiiieiiiiee ettt eeree e tee e e ree e e rereeestaeeesaaeessaaeeessseeesssnesanens 141
SEONET, NATICY .veeiiiiiiiieiieiie ettt ettt et e st e e st e e bt esabeebeessbeebeesabeeseesnbeesnesnseens 151
Traver, Robert . .. 167
WaARL, MATY ..ooiiiiiiieiieecceeeete ettt e et e e s er e e e saraeeeabaeesssaaeesssaeeenssaeeenssaeesssaeanns 178

%)



vi

.S, House of Representatiues
Conmittee on Teansportation and Infrasteucture

Fanus L. orustac @iashington, IMDE 20515 Fol . Mica
Ehaivman Ranking Republican Hembex
““::;l::d\l::::?ﬁ";“ r‘. :N. I\{arch ] 8’ 2009 doen WL Coon L Gepubdivan Chier of Shat
SUMMARY OF SUBJECT MATTER
TO: Members of the Subcommittee on Water Resources and Environment

FROM: Subcommittee on Watet Resoutces and FEnvironment Staff

SUBJECT:  Hearing on Efforts to Addiess Urban Stormwater Runoff

On Thursday, March 19, 2009, at 10:00 a.m., in Room 2167 Rayburn House Office Building,
the Subcommittee on Water Resources and Environment will receive testimony from: the National
Research Council; the United States Environmental Protection Agency; Dallas, Texas; Kansas City,
Missouri; Milwaukee, Wisconsin; Philadelphia, Pennsylvania; Portland, Oregon; the National
Association of Clean Water Agencies; the National Association of Flood and Stormwater
Management Agencies; and the Natural Resources Defense Council. The purpose of this hearing is
to gather information on the utility of green infrastructure and low impact development
technologies and approaches in addressing urhan stormwater runoff, as well as bartiers towards
implementing these technologies and approaches.

BACKGROUND

This memorandum summatizes stormwater, its impacts on water quality, and wadidonal
regulatory and technological approaches for addressing stormwater discharges. Tt also introduces
technologies and approaches that encourage stormwater infiliration and evapottanspiration —
commonly known as green infrastructure ot low impact development technologies or approaches.
These approaches can assist in the reduction of overall volumes of stormuvater in sewer systems,
thereby limiting the potential for the discharge of untreated stormwater and lessening conventional
wfrastructure construction and maintenance costs for municipalities.

Utban Stormwater Runoff
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Stormwater: From a hydrologic perspective, stormwatet runoff is the water associated with 2 rain
or snow event that flows off the surface and can be measured in a downstream river, stream, ditch,
gutter, or pipe shortly after the precipitation has reached the ground.' From a regulatory perspective,
stormwater can impair water quality and is subject to watet quality regulations when it is discharged
from a point soutce, such as a gutter, pipe, or concrete canal. Precipitation that runs as sheet flow
over the ground surface directly into a water body is not regulated stormwater. Nevertheless, non-
potnt soutce surface runoff can impair water quality as well,

In terms of impacts on water quality, stormwatert can be characterized along at least three
dimensions: volume; rate of flow; and constituents carried in it.

Utrbanization and Stormwater: The creation of impervious surfaces through urbanization has
significant cffects on the manner in which water moves both above and below ground during and
after wet weather events. Urbanization is the transformation of land use from a natural, forested, ot
agricultural use to suburban or urban areas. The impervious sutfaces associated with urban areas
include roofs, streets, and other hardened sutfaces that do not allow for infiltration of precipitation
into the soil. In 2002, the Pew Ocean Commission and the National Oceanic and Atmospheric
Administeation (NOAA) estimated that there are 25 million actes of impervious surfaces across the
continental United States. This represents neatly one quarter of the 107 million acres of developed
land across the nation.

Natural landscape features help to mitigate the impacts of stormwater — in terms of both
flow and constituents contained within it. Trees, vegetation, and open space captute or slow-down
the flow of rain and snowmelt. This facilitates the infiltration of water into the ground. Infiltrated
watet entets groundwater or can reconnect with nearby surface waters after seeping through the
ground. Because the time lag is greater in the latter case, the flow volumes, at any one point in time,
into these nearby waters are considerably lower. The U.S. Environmental Protection Agency (HPA)
has found that under natural conditions the amount of rain that is converted to runoff is less than 10
percent of the rainfall volume.

In 2007, the U.S. Census Bureau determined the population of the United States was
growing at an annual rate of 0.9 percent. The patterns of population growth across the country are
weighted towards urban and suburban areas. Therefore, the influences resulting from urban and
suburban land use are growing at a faster rate than the overall population rate. In addition, the urban
environment Is in constant transformation. A 2004 Brookings Institute analysis found that 42
petcent of urban lands will be redeveloped by 2030. Dr. Arthur Nelson, at the University of Utah,
determined in 2 2007 study that, by 2050, 89 million new or replaced homes and 190 billion square
feet of new offices, institations, stotes, and other non-residential buildings will be constructed. In
other words, two thirds of the development on the ground in 2050 will be built between 2007 and
then. These figures indicate both challenges and opportunities. Increased population growth and an
incteased proportion of urban land use will result in greater volumes of stormwater entering the

 The National Research Council notes that what constitutes *shortly’ depends on the size of the watershed and the
efficiency of the drainage system. In a small and highly urban watershed, the temporal interval between tainfall and
measured stormwater discharge may be very short, a matter of minwes. For large and undeveloped watersheds, the
temporal lag may be multiple houts. (National Research Council. 2008, Urban Stormwater Management in the United States)
2.8, BPA, 2003, Protecting Water Quality froms Urban Ranoff. EPA 841-F-03-003.
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nation’s waters, However, the redevelopment that is anticipated to occur offets opportunities to
mitigate the harmful impacts of stormwater.

Stormmwater ranoff that is carried across impetvious surfaces can impair water bodies along
three dimensions: volame; tate of flow; and constituents. First, impervious sutfaces do not allow
infiltration to occur. Therefore, the volumes of water entering a given water body will be greater
than when the land is in a natural state. Increased volume can result in localized flooding and
etosion of stream banks. Second, the flow of stotmwater along itnpervious surfaces and guttets ot
pipes is faster than if stormwater was tunning actoss open, undeveloped ground. When this higher
rate of flow enters a water body it can result in flooding, as well as erosion, or scouting, of stream
beds and banks. Third, stormwater running across an urban or suburban landscape will pick up and
carty with it constituents that it encounters. These constituents ate then cartied into water bodies,
sometimes untreated (see section below), and can result in potential water quality impairments.
These constituents include: bacteria and pathogens from pet waste; metals from automobiles and
roof shingles; nutrients from lawns, gardens, organic mattes, trash, and atmosphetic deposition’; oil
and grease from vehicles; pesticides from lawns and gardens; sediment from construction sites and
roads; chemicals from automobiles and industrial facilities and processes; and trash and debuis from
multiple sources.

Sewer System Types & Stormwater: Stormwatet tunoff, in utban areas, is usually initially
captured in cutbside gutters and by stormwater drains.

Most U.S. cities have separate stormwater sewet systems through which stormwater flows
directly into waterways, Stormwater that travels through separate stormwater sewer systems is
typically not treated before dischatge into a water body. As a result, any constituents picked up by
the stornywater are carried into these water bodies. The water bodies ate also subject to higher
volumes and rates of flow, as discussed above, in cities that use separate storm sewer systemns.

However, 746 othet municipalities, located in 31 states and the District of Columbia, usc
another sewer collection configuration, commonly referred to as combined sewer systems. These
municipalitics are primatily located in the northeast, the Great Lakes, the Ohio River valley, and the
Pacific Northwest. In these systems, stormwater flows into the same pipes as sewage. This
combined wastewater (sewage and stotmwater) is intended to be treated at wastewater treatment
facilities. During dry weather, or small wet weather events, the system works as intended. Howevet,
during larger wet weather events, the combined sewer systems can be overwhelmed by the large
volutes of stormwater in the system. As a tesult, the systems are designed to discharge untreated
wastewater (untreated sewage and stormwater) into neatby water bodies through outlets known as
combined sewer overflows (CSOs). Whether CSO events occur (Le., the discharge of untreated
wastewater through CSO outlets), is contingent on the engineering design of a given sewer system,
the topography of a city, and the amount of impetvious surface present in the city, Depending on
these factors, a CSO event in a given city may occur in only heavy wet weather events, in other cases
during light rain events, and in others, during dry weather. The age and condition of a CSO system
(for example, blockages in the sewer system) may play a role in determining whether CSO events
occut,

3 Car emissions and other fuel-burning processes can produce nitrous oxides that can fall-out onto the land through
atmospheric deposition.
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Graphic: Approximate Locations of CSO Communities in Lower 48 States

Source: US EPA (autp: Z,:’_ clpub.epagoy/ _x)ggi;;sj_g;sgldg‘mg‘g fin) (accessed 18 March, 2009)

C8O events pose a significant envitonmental and public health threat as they can include
bacteria and viruses.” As a result, cities with CSO outlets must often release public health advisories
(for example, no swimming, no contact with the water, no fishing) after CSO events. In additon, the
untreated sewage can contain nutdents and other oxygen-depleting constituents that can impair
water bodics. EPA estimates that 850 billion gallons of untreated sewage and stormwater are
discharged annually from CSO outlets.

Stormwater Impacts on U.S. Water Quality: Stormwater discharges — through both sepatate and
combined sewer ovetflow dischatges — have had a demonstrable impact on the nation’s water
quality. In some developing areas, like the Chesapeake Bay watershed, water quality impairments due
to stormwater discharges ate growing, relative to other sources.

According to EPA’s 2004 National Water Quality Inventory, stormwater is a major source of
watet quality impaitment, of those areas sampled for the report.” Urban runoff, including dischatges
from sepatate stormwater sewer systems, is responsible for:

» 9 pescent of impaired tivers and streams (in terms of miles);
» 7 percent of impaired lakes, ponds, and reservoirs (in tetms of actes);
» 12 percent of impaired bays and estuarics (in terms of acres).

Sewage discharges, including CSO discharges, are responsible for:

¥ 6 petcent of impaired lakes, ponds, and reservoirs (in terms of acres);

+ EPA has found that the median concentration of fecal coliform in untreated CSO discharges is 215,000 colonies pex
100ml, compared to less than 200 colonies per 100ml in treated wastewater. (EPA, 2004, Report fo Congress: Impants and
Control of CSOs and SS05. EPA-388-R-04-001).

3 Tn its 2004 National Water Quality Inventory, EPA teported that the primary source of pollution of assessed Great
Lakes shorelines which wete jmpaired was ¢ontaminated sediment from histotical, or legacy, toxic pollution, EPA also
reported that sewage discharges, including those from CSO events, was the next leading source of impairment.
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> 15 percent of impaired rivers and streams (in terms of miles);
» 32 percent of impaired bays and estuaries (in terms of actes),

In 2006, EPA reported that during 2002, 49 percent of all beach advisoties and closings that
had known sources of impairment were a result of stormwater tunoff, and CSO and sanitary sewer
overflow events.”

Approaches to Controlling Urban Stormwater Runoff

Regulatory: Most municipal stormwater discharges from engineered conveyances, such as gutters,
pipes, or concrete canals are regulated as point sources under the Clean Water Act (CWA). As such,
they require a National Pollutant Discharge Eliminadon System (NPDES) permit. The NPDES
permitting program for separate stotmwatet sewer systems is the Municipal Separate Storm Sewet
System (MS4) progtam. It includes Phase I (1990) and Phase II (1999) stortmwater regulations that
stipulate requirements for separate stormwater sewer systems and industrial activities, including
construction. The MS4 permit system typically requires municipalities to develop a stormwater
management plan, and to implement best practices, Traditional, end-of-pipe treatment technologics
(that might be found at a wastewatct treatment facility or with an industrial discharger) are usually
not applied because of the large volumes of stormwater involved, because of the complex and
decentralized nature of many municipal stormwater conveyance systems, and because of the space
constraints associated with utban areas.

Municipalities that have CSO outlets are required to develop and implement short- and long-
term strategies to reduce CSO overflows during wet weather events, Long-term CSO control plans
must detail procedures and the infrastructure modifications necessaty to minimize CSO overflows
during wet weather events, and necessaty to meet water quality standards. Associated with this, the
CWA directs states to develop Total Maximum Daily Load (TMDL) plans for water bodies that are
impaired. These should include the pollutant-load reduction measutes necessaty to meet water
quality requirements,

Traditional Infrastructure Methods for Combined Sewer Stormwater Control: The two
primaty, traditional approaches for addressing CSO discharges involve sepatating combined sewers
(into lines separated and dedicated for sewage and stormwater; respectively) and building deep
storage tunnels. Both are very expensive approaches. TPA’s 2004 Clean Water Needs Survey
estimated that $54.8 billion would be requited in capital investment for CSO controls. In its 2004
report to Congress on Impacts and Controls of CSOs and $50s, EPA reported expenditure information
from 48 communities that had installed new infrastructure and technologies to control CSO events.
These communities spent approximately $6 billion in total, ranging from $134,000 to $2.2 billion pet
community.

Separating combined sewets involves disconnecting stormwater inlets from the combined
sewer system and ditecting them to a newly installed separate storm sewer system. While this

¢ 43 percent of all beach closings or advisoties were 2 result of pollution with unknown sources. If these unknown
closings and advisories ate included, stormwater, CSO events, and sanitary sewer overflow events account for 28 percent
of all closings and advisories.
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approach eliminates untreated sewage enteting water bodies through CSO discharge events, it does
increase the total volume of untreated stormwater entering water bodies,

Deep storage tunnels are very large underground storage tunnels that ate designed to store
the large volumes of combined sewer wastewater that occur during wet weather events. As the wet
weather event subsides, wastewater can be slowly released from the tunnel back into the sewer
system, uitimately ending at the waste water treatment facility, Deep tunnels, if designed and
operated correctly, can significantly reduce CSO discharges. However, constructing deep tunnels is
very expensive and can take many years. The table below illustrates examples of citics that have
either constructed, or are constructing deep storage tunnels, as well as associated costs,

City Project Duration Expected Storage Cost
Completion Capacity
Date (gallons)
Chicago, Illinois 40+ yeats 2019 18 billion $3.4 billion
Mihvaukee, 17 years 1994 405 million $2.3 billion
Wisconsin
(Phase 1)
Milwaukee, 8 years 2005 88 million $130 million
Wisconsin
(Phase 2)
Portland, Oregon 20 years 2011 123 million $1.4 billion
Washington, DC 20 years (20 years after 193.5 million $1.9 billion
(after construction (proposed) (projected)
construction begins)
begins)

Green Infrastructure and Stormwater Control: A “green infrastructure,” or low impact
development (LID), approach for stormwater mitigation is premised on the notion that the volume
of stormwater should be reduced before entering into stormwater and/or sewage conveyance
systems. Green infrastructure approaches for stormuwater mitigation provide more oppottunities for
infiltration or evapotranspiration to occur in a developed landscape — thereby lessening the amount
of runoff. Green infrastructure approaches ate a proactive response to the problem of impervious
surfaces by addressing runoff at the soutce, as opposed to a reactive response to large volumes of
stormwater within the stormwater system.

Green infrastructure can take a variety of forms. Central to all technologies and approaches
is the use of the natural environment to manage stormwater naturally by capturing and retaining
water, infiltrating ranoff, and trapping and filtering constituent pollutants. Examples of green
infrastructure inclade:

¥ Green Roofs: Outfitting buildings with soil and vegetation on the roof can nullify the
impervious nature of most roofs. Instead of immediately washing off a building’s
roof and into the stornnwater system, precipitation is absotbed into the soil where it
is absorbed by the vegetation or released slowly into the stormwater system.
Precipitation is also evapotranspisated from the vegetation back into the atmosphere;
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» Permeable Pavement: Road or alleys can be designed and constructed with materials
that allow for increased infiltration of water into the ground;

> Curb Cut-outs: Cutb cut-outs ate constructed gaps in street curbs that allow for
some of the stormwater making its way along street gutters to enter into median
strips where it can infiltrate into the ground;

3 Rain Swales and Gardens: Rain swales and rain gardens are designed ditches or
depressions that contain stormwater during wet weather events. These can hold
latger volumes of stormwatet than traditional street gutters, slow down the flow of
stormwatet, and promote infiltration;

> Increased Tree Cover: Planting street trees can reduce stormwater runoff because
uthan tree canopies intercept rainfall before it hits an impervious surface below (a
sidewalk ox road). This lessens the volume and rate of flow of stormwater entering
the stormwater conveyance system. Trees with mature canopies can absorb the fust
half-inch of rainfall. Researchers at the Univessity of California-Davis have estimated
that for every 1,000 deciduous trees in California’s Central Valley, stormwater runoff
is reduced by one million gallons;

»  Green Space and Buffer Zones: Utban parks and the expansion of green space
provide more opportunities for infiltration to oceur. This reduces the volume and
flow of stormwater entering into the sewer system. Planting vegetation by urban and
subutban watet bodies can also help to slow stormwater runoff, and capture
constituent pollutants contained within the stormwatet.

The cost-effectiveness and technical feasibility of incorporating these green infrastructure, or
low impact development, approaches can vary. However, in particular circurnstances, the
incorporation of green infrastructure technologies may offer advantages to municipalities. These
approaches reduce the volume of stormwvater in the system. Improved infiltration can also help to
temove pollutants that had been carried in the stormwater, Green infrastructure approaches can also
provide 2 municipality with site-specific solutions. The nature of the technologies and approaches
result in decentralized solutions, s opposed to a traditional, centralized stormwater infrastructure
apptoach, like deep storage tunnels. Decentralized mitigation options, like green infrastructure, can
provide city planners with options that may work in constrained urban spaces,

Green infrastructure approaches can also be used in the context of reducing stormwater
tunoff from highways. Fot example, in 2008, the California Department of Transportation began
installing best management practice technologies along thousands of miles of highways in Los
Angeles and Ventura Counties.” This is expected to keep more than six million pounds of pollution
out of area waters every year. :

? Examples of hest management practice technologics used by the California Department of Transportation include
infiltration basins and trenches (technologies that encousage infiltration), biofiltration swales and stdps (technologies
that slow the flow of stormwater and capture pollutants using vegetation, and also encourage infiltration), and sand
filters (two-chambered stormwater treatment practices; the first chamber s for settling, and the second is a filter bed
filled with sand or another filtering media).
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Green infrastructure approaches can also offer a number of non-stormwater related ancillary
benefits. Some technologies, like green roofs, can help to-mitigate urban heat island effects. The
placement of vegetation on a roof can help to insulate the building — thereby lowering heating and
cooling costs. This can result in significant savings for building managers. The vegetation can also
result in significantly cooler temperatures at the top of buildings. Increased vegetation can also help
to filter air pollutants. Finally, green infrastructure can yield aesthetic improvements that can
increase property values, as well as, in some forms, provide additional recreational space.

The experiences of those cities that have expetimented with these approaches have shown
that these technologies can be cost-competitive with conventional, ‘hard’ infrastructure approaches
for controlling stormwater. Studies in Maryland and Hiinois have shown that new residential
developments that use green infrastructure technologies saved $3,500 to $4,500 per lot (quarter- to
half-acre lots), compared to new developments with conventional stormwater controls, In addidon
to lowering these immediate costs, these developments discharged less stormwater. Retrofitting
existing buildings and communities with green infrastructure can be expensive, however. For
example, adding a green roof to an existing building can be very expensive because structusal
changes may be necessary. However, taking into account heat savings and insulation that could
accrue from the application of this technology can make it more cost attractive,
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HEARING ON EFFORTS TO ADDRESS URBAN
STORMWATER RUNOFF

Thursday, March 19, 2009

HOUSE OF REPRESENTATIVES
COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE,
SUBCOMMITTEE ON WATER RESOURCES AND ENVIRONMENT,
Washington, DC.

The Subcommittee met, pursuant to call, at 10:00 a.m., in Room
2167, Rayburn House Office Building, the Honorable Eddie Bernice
Johnson [Chairwoman of the Subcommittee] presiding.

Ms. JOHNSON. Good morning. The Committee will come to order.

Today’s hearing examines efforts to control urban stormwater
runoff. In many parts of the country, stormwater is a growing prob-
lem that impairs both city budgets, as well as nearby waters. Ar-
resting the urban runoff problem will result in significant and im-
mediate improvements to public health and the environment.

Stormwater runoff is the water associated with a rain or snow
f)v?lnt that runs over the ground and eventually enters into a water

ody.

In a natural environment, most precipitation is absorbed into the
ground before it enters streams and rivers. However, in urban en-
vironments it is a very different matter. The large amounts of im-
pervious surfaces in city’s results in significant quantities of
stormwater entering stormwater and sewer systems. Running
across streets, urban runoff picks up sediment, oils, grease, and a
host of toxic pollutants. As cities grow, these surfaces become larg-
er. This results in greater flows and volumes of stormwater, as well
as increased pollutant loadings.

These large flows of stormwater are usually dealt with in one of
two ways. In some communities, they are discharged directly into
water bodies, without the benefit of treatment. As a result, streams
and rivers are continuously buffeted by whatever pollutants hap-
pened to lay on the city streets at the time.

In other cities, the stormwater is added to wastewater and
should ultimately be treated by a wastewater treatment facility.
However, during many wet weather events, raw sewage and
stormwater are intentionally discharged directly into local waters
before treatment so as to not overwhelm the system. These are
known as Combined Sewer Overflow events, and, as might be ex-
pected, they represent serious threats to public health and water
quality.

In order to mitigate the impacts of stormwater and CSO events,
cities across the Country have chosen a variety of different ap-
proaches. Some cities have reengineered their sewers into separate

o))
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pipes that carry sewage and pipes that contain stormwater. Other
approaches, used by some of the cities represented here today, in-
volve building giant tunnels that will temporarily store combined
sewage and wastewater, rather than discharging it untreated into
the water bodies. Both of these engineering-based approaches are
very expensive and can be long-term propositions.

In this time of economic uncertainty and tight municipal budg-
ets, it may behoove city planners to look in other directions for
ways to deal with the impacts of urban stormwater runoff. Among
these alternate approaches is the incorporation of green infrastruc-
ture or low impact development approaches.

Green infrastructure approaches take a very different view of
stormwater control. Instead of engineering the stormwater system
to deal with increasingly large amounts of stormwater, these low
impact development approaches utilize technologies that aim to re-
duce the amount of stormwater that even enters the system. This
is achieved through processes that encourage enhanced infiltration
and evaporation processes. Simple approaches such as green roofs,
increased tree cover, disconnecting downspouts, and adding more
green space can go a long way to reducing the amount of
stormwater that enters into sewers. And, in some circumstances,
these technologies can realize significant cost savings for munici-
palities and building owners.

Nevertheless, many of these technologies are new and have not
been applied in all conditions and cities. I hope to hear testimony
today that will answer a few key questions:

First, what barriers exist in regards to the increased adoption of
green infrastructure technologies and approaches?

Second, what can the Federal Government—both EPA and the
Congress—do to reduce those barriers?

And, third, what process does EPA use, and should EPA use, in
balancing the need to promote promising new technologies, while
at the same time protecting water quality?

I look forward to this morning’s testimony from our two panels
of excellent witnesses, and I would like to extend a special welcome
to my mayor from the city of Dallas, Mayor Leppert.

Thank-you for appearing here today, and sharing with us the ex-
periences of Dallas.

I now yield to Mr. Boozman, the Ranking Member.

Mr. BoozMAN. Thank you, Madam Chair.

Today, the Subcommittee begins to explore another important
topic, urban stormwater runoff. Ignored in the past, more public at-
tention is slowly being paid to the deteriorating impacts of urban
stormwater runoff.

Our Nation’s health, quality of life, and economic well-being rely
on an adequate supply of clean water. Industries that rely on clean
water, like farming, fishing, and manufacturing, contribute over
$300 billion a year to our gross domestic product.

In the past three decades, this Nation has made significant
progress in cleaning up our rivers and lakes, but there is still much
to be done; and, in these economically challenging times, we must
be sure that, with the limited funds that we have, we are getting
the most clean water for our dollar.
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One of the many factors that affect the water quality of our
lakes, rivers, bays, and estuaries is urban stormwater. The imper-
vious surfaces found in the urban environment accelerate drainage
through curb gutters and drains to nearby natural streams and
water bodies. As it flows through the urban landscape, the water
picks up contaminants and sediment, and dumps them into the re-
ceiving waters.

In a more naturally vegetated landscape, the water moves more
slowly, much of it is soaked up by the soil, and plants, contami-
nants and sediments tend to be filtered out.

Cities and towns face the challenge of providing drainage without
exacerbating flooding or diminishing water quality in local streams.
This is accomplished through a host of traditional measures, in-
cluding underground conveyances and catch basins.

Some have suggested that urban areas need to employ more
green technologies or limited impact designs to reduce the quantity
and rate of flow of stormwater, and thereby reduce the impacts of
stormwater on the environment. These measures include green
roofs, permeable pavement, curb cutouts, rain barrels, and buffer
zones. These approaches have been introduced in areas where run-
off is especially prevalent.

These measures can be expensive, and their effectiveness will
vary depending on the characteristics of the areas where they are
used. For example, permeable pavement will not have much effect
on slowing runoff in areas where the natural soil is relatively im-
pervious to begin with.

Nevertheless, where the right conditions exist, new technologies
and designs can be cost-efficient and effective in managing
stormwater. Where they work, these innovative features reduce the
need for traditional stormwater infrastructure. Municipalities need
a variety of tools in their toolbox to address stormwater manage-
ment. Entities need to stay educated on all the options, both tradi-
tional measures, as well as new or green designs. Nongovernmental
organizations, such as the National Association of Flood and
Stormwater Management, agencies and certain environmental or-
ganizations can be very helpful in educating local officials about
the various tools that are available and under what conditions they
have proven to be useful.

But, in the end, it is the local officials, both elected and profes-
sional, who must decide what is the best solution for their specific
circumstance. We all want the same goal, which is clean water. As
we at the Federal level look at the Nation’s stormwater policy, we
must be careful that we don’t impose solutions on municipalities
that may not be the best fit, either technically or economically.

I think that we can accomplish a lot with education outreach to
help local officials consider all options. Additional research and de-
velopment of innovative technologies and designs would help iden-
tify the most efficient and effective measures, and add to the tools
available to local officials. We should consider what would be the
appropriate Federal role in bringing such technologies and designs
to the marketplace.

Urban runoff accounts for 9 percent of impaired rivers and
streams, and 12 percent of impaired bays and estuaries. However,
in our efforts to be more conscious of our environment, we must not
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lose sight of the cost of implementing new technologies and de-
signs.

Also, one-size-fits-all solutions or regulatory schemes to deal with
impairments will not work for water quality improvement. Soil hy-
drology, topography, weather, climate, and other conditions vary
widely from site to site, region to region, and over time.

Future solutions need to be science-based, economically feasible,
and compatible with regional and site-specific conditions. Where
appropriate, green infrastructure should be considered as part of
the strategy in managing stormwater runoff, but by no means
should it be a requirement. These new practices and technologies
could result in numerous economic and environmental benefits.
However, communities need to do a rigorous analysis of the costs
and benefits of installing these technologies and decide for them-
selves the most appropriate course of action.

I hope to learn more from the hearing today, from the panels of
expert witnesses, and look forward to your testimony, and I appre-
ciate your being here.

I yield back, Madam Chair.

Ms. JOHNSON. Thank you very much for your statement.

I understand we have no opening statements, so we will go right
to the first panel.

We are pleased to have three distinguished mayors here to tes-
tify on our first panel. The first one is my own mayor, Mayor Tom
Leppert, from Dallas, Texas. He will testify first and will be fol-
lowed by Mayor Mark Funkhouser from Kansas City, Missouri.
Our final witness on this panel is Mayor Tom Barrett from Mil-
waukee, Wisconsin. I am certain he will be recognized by many of
the people here; he is a former House Member, and we want to
welcome you back.

Your full statements will be placed in the record, and we ask
that you try to limit your testimony, if possible, to five minutes. We
will make sure that your full statements are in the record.

Mayor Leppert, you may begin.

TESTIMONY OF THE HONORABLE TOM LEPPERT, MAYOR OF
DALLAS, TEXAS; THE HONORABLE MARK FUNKHOUSER,
MAYOR OF KANSAS CITY, MISSOURI; AND THE HONORABLE
TOM BARRETT, MAYOR OF MILWAUKEE, WISCONSIN

Mr. LEPPERT. Thank you. Chairman Johnson, Ranking Member
Boozman, and Members of the Subcommittee, thank you for this
opportunity to provide testimony regarding efforts to assist urban
stormwater runoff.

I am Mayor Tom Leppert, and I have the privilege of serving as
the mayor of the city of Dallas, Texas. I am here to share some of
our experiences in the management of stormwater runoff.

Not too many years ago, you would not have found the city of
Dallas included on the list of what we now commonly refer to as
green cities. However, today, I am convinced that Dallas is at the
forefront of leading the Nation in environmental issues.

The city of Dallas, like many other cities, is extremely interested
in expanding our use of green infrastructure and low impact devel-
opment to manage the quality of stormwater runoff. Stormwater
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runoff is best treated as close to its source as possible, rather than
using the “end of the pipe” structural control solutions.

Dallas has utilized several green infrastructure techniques and
tools to treat stormwater runoff at its source. At various city facili-
ties, we have used rooftop and ground-level cisterns for collection
of rainwater for use in irrigation; permeable paving to reduce run-
off and increase both infiltration and pollution removal; bio-reten-
tion for onsite stormwater treatment to its discharge offsite; and in
our fire stations we use separators to divert fire engine and appa-
ratus wash water from the stormwater drainage system.

We have also adopted a strategy to require more sustainable and
greener buildings. We are probably one of the first cities in the Na-
tion that now has standards in place to require all buildings—pub-
lic, private, large, small, residential, commercial—all to be green
buildings. We are achieving this in a two-phased implementation.
The first implementation phase is this year and the second will be
in 2011. In addition to that, we have 27 buildings that have al-
ready maintained and achieved green building standards.

In Dallas, we are also updating our development code to incor-
porate the concept of integrating stormwater management in terms
of drainage planning and post-construction control of urban runoff
into the early stages of site development.

One of the obstacles that all cities are facing is obtaining the
buy-in of developers and their engineers. It is a myth that is com-
monly perpetuated that developers think that green infrastructure
will add additional costs. I can tell you that, as a former CEO of
a major international construction company, I can tell you un-
equivocally that building and developing green does not—does
not—automatically mean higher construction costs. And it is also
my personal belief that it is imperative for the sake of our future
generations that everybody begins to move in this direction.

The first step, of course, is education and training. We are uti-
lizing a phased approach in which integrated design and planning
is optional during the first phase. Phase 2, we believe, will include
incentives for developers who adopt these practices. For example,
if certain levels of green infrastructure and low impact develop-
ment techniques are used, we may very well reduce parking re-
quirements, reduce the right-of-way with requirements, both of
which would put money into the pockets of the developers. We be-
lieve we will be the first city in Texas to do this.

In Phase 3, we also assess effectiveness and consider making the
use of green infrastructure tools mandatory. One of those that is
an interesting example may be pervious concrete. We have had
some specific examples with this in our South Central Police Sta-
tion. Initially, we wanted to use this application for all paved
areas, as it both treats stormwater runoff and also reflects heat,
which, of course, lowers the ambient temperature, and that is a big
plus in Texas, as it is throughout the South.

Unfortunately, we were only able to use it in our overflow park-
ing lot. The reason is very simple: traditional strength tests used
for regular concrete don’t work with pervious concrete due to its po-
rous nature. Engineers have traditionally relied upon compressive
strength as a key design element. Determining the structural
strength is crucial because it drives the decision of whether it can
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only be used for sidewalks or light vehicles, as opposed to neighbor-
hood streets. Perhaps this is an area which Congress can direct the
National Institute of Standards and Technology to work on.

In addition, I would like to touch briefly on the great progress
that we have made in stormwater management systems. Back in
2006, the city entered into a consent decree with the EPA, Depart-
ment of Justice, and State of Texas to address issues with our
stormwater management program, particularly in the areas of
staffing and housekeeping practices.

I am pleased to tell you that, two and a half years later, we are
exceeding the requirements. We maintain compliance with required
inspections; we have modified our supplemental environmental
wetland project to make it greener by incorporating a pretreatment
cell to remove pollutants; and we are also implementing an envi-
ronmental management system with third party evaluation under
the International Standards Organization.

Dallas is the first city to get certified across all major operations,
including feet, large facilities, a regional airport, and water utility.

In conclusion, I want to commend the House of Representatives
for the recently passed Water Quality Investment Act of 2009, par-
ticularly the better position that it affords us. I would also like to
thank the Subcommittee for taking up the issue of urban
stormwater runoff. Despite the current obstacles, cities across the
Nation, like Dallas, are implementing and supporting the expanded
use of green infrastructure and low impact development tools and
techniques. These tools are needed to address the overarching chal-
lenges of urban stormwater runoff and the urban heat island effect.
The reauthorization of the Clean Water State Revolving Fund
Grant program is vital to expanding the use of these tools, and
your continued support is appreciated.

Madam Chairman, thank you for this opportunity.

Ms. JOHNSON. Thank you very much.

Mr. Funkhouser.

Mr. FUNKHOUSER. Madam Chairwoman and Ranking Member,
thank you for this opportunity to address your Subcommittee on
water resources and the environment regarding Kansas City, Mis-
souri’s efforts to address urban stormwater runoff. I also want to
thank you again for visiting Kansas City last year to review our
stormwater facilities and our related efforts.

We also appreciate the support you provided to our Congress-
man, Representative Emanuel Cleaver, in his effort to secure a 20
percent designation for green strategies as an amendment to H.R.
1262, the Water Quality Investment Act of 2009, which passed out
of the House of Representatives just last week. As deliberations on
this measure and related measures proceed, we look forward to
working with you to ensure the provision of enhanced Federal re-
sources, including direct grants to communities with sewer control
plans, which are needed to assist communities such as Kansas
City. Truly, and without equivocation, your commitment to improv-
ing our Nation’s water infrastructure is commended and appre-
ciated.

In terms of today’s hearing, I am pleased to report that our com-
munity’s vision for Kansas City is to become America’s Green Re-
gion. As you know from your visit to our city, Madam Chairwoman,
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we have a seriously outdated system that was built over 100 years
ago. Moreover, we face the dual challenges of meeting modern-day
demand and investing in strategies required by the future. In this
regard, our region is committed to investing in green infrastructure
not only to address our water quality issues, but also to create jobs
and enhance our citizens’ quality of life.

Kansas City is so committed to this vision, we have developed,
through a five-year community driven process, a Green Solutions
Position Paper, which is attached and hereby incorporated into this
testimony by reference. This paper was endorsed by city council
resolution and embraced by our city staff through various imple-
mentation initiatives. This document provides the foundation for
our recent submittal of Kansas City’s Overflow Control Plan to the
U.S. Environmental Protection Agency. This plan includes a signifi-
cant investment in green infrastructure and green initiatives to
help address our combined sewer overflow problem.

Kansas City also adopted a cutting-edge stream setback ordi-
nance, which is the backbone to our green infrastructure program.
We also changed our development codes to encourage low impact
design approaches. These green initiatives will help us prevent
problems in the future, but they will not address the massive flood-
ing issues that we have in our already developed areas, which is
estimated at $2.1 billion. This also does not include the $2.4 billion
we need to invest in our sewer plan.

In Kansas City, there are three issues associated with green in-
frastructure:

Green solutions are a relatively new technology in Kansas City.
We need to better understand the true costs and benefits of the
long-term impacts of this approach. The two biggest barriers to suc-
cess are time and money. We will need time to innovate, and a sig-
nificant investment to realize and evaluate the actual impacts to
water quality. We look forward to a partnership with the Federal
Government to move ahead with green solutions on the scale need-
ed in Kansas City.

Two, green solutions are only one part of the overall strategy. We
will need to replace our gray infrastructure, such as pipes, storage
facilities and plant upgrades. They will enhance our neighborhoods,
and we hope they will reduce the level of investment we need to
make in gray, traditional infrastructure.

Third, stormwater management, in most cities across the Coun-
try, is typically underfunded. These facilities are out-of-sight, out-
of-mind. Green infrastructure is not out-of-sight. The plant mate-
rials of green infrastructure create a visual presence above ground
and not only require more frequent attention, but a different type
of maintenance. On-going maintenance of green infrastructure is
typically left to the local government and, in any economic situa-
tion, is difficult to fund. State and Federal funding for green infra-
structure is very limited. There are some funds available for re-
search. The U.S. Environmental Protection Agency is monitoring
the impact of a green infrastructure project Kansas City is building
on a 100-acre pilot project. The Federal Government has invested
in Kansas City’s major flood control system, but that has barely
scratched the surface in terms of addressing our overall flooding
issue. State and Federal funds are not as readily available for tra-
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ditional stormwater capital investments. Cities don’t typically in-
vest until after a major flood has occurred.

Kansas Citians value natural resources. Protecting water as a
valuable resource is a top priority for us. Kansas City is embracing
green solutions while recognizing the risks associated with this
strategy. The level of investment needed and risks are great. It is
our hope that Congress and the Administration will work hand-in-
hand with local governments to explore and implement the green
infrastructure approach.

I want to thank you again for allowing me to testify. I would be
happy to answer any questions.

Ms. JOHNSON. Thank you very much, Mr. Mayor.

Now we will have Mr. Barrett.

Mr. BARRETT. Thank you very much, Madam Chairwoman and
Mr. Ranking Member and Members of the Committee. I appreciate
the opportunity to be here today to talk about Milwaukee’s experi-
ence.

Today, urban areas face a far different threat to water quality
than existed in 1972, when the Clean Water Act was passed. In
Milwaukee, for example, the latest data shows that 89 percent of
the bacteria pollution entering our major rivers and Lake Michigan
comes from urban and rural runoff. Sewer overflows and waste-
water treatment plants comprise the other 11 percent.

The science is clearly telling us that, to make real progress to-
ward achieving swimmable and fishable waterways, a water policy
in the future has to address both point and non-point pollution.

According to the EPA, the Nation faces a $300 billion to $500 bil-
lion water infrastructure funding gap for what needs to be spent
on water-related infrastructure over the next 20 years. Federal as-
sistance has declined more than 70 percent, and now local commu-
nities shoulder more than 95 percent of the cost of clean water.

Sewer pipes in older cities leak. Fixing those leaks in the nearly
6,000 miles of sewers in the Milwaukee region is a huge financial
strain on local budgets. But Milwaukee has not been shirking its
responsibility on stormwater. We have a stormwater fee that is
based on impervious surface area. We use that funding source to
help meet the backlog in sewer line repairs.

But, due to a lack of funding, our current replacement cycle for
our local sewers is 140 years. That hard reality poses a significant
threat to the great progress we have made over the years to reduce
combined sewer overflows from 60 per year to an average of two
just year.

I stand with my fellow mayors in the Great Lakes region in
strong support of Congress to establish a Clean Water Trust Fund
to rebuild our Nation’s water infrastructure. Our Nation’s cities
need the Federal Government to help close the water infrastructure
funding gap that has grown over the years.

To ensure that future investments result in clean water, we need
to think like a watershed. We must integrate our efforts to reduce
pollution from our factories and wastewater treatment plants with
efforts to reduce stormwater pollution. This integration could start
with the EPA helping the Milwaukee region move to a watershed
permit and to help us to pilot a water quality trading system that
could be model for the rest of the Country.



9

Milwaukee has attacked polluted runoff with a variety of green
infrastructure approaches, including green roofs, such as the one
on the City Hall Municipal Building, rain gardens and green roofs
at our public housing developments, as well as porous pavement.

One experience with green infrastructure in particular that I
would like to share with you was recognized with a national award
from the Sierra Club and has turned out to be quite popular with
the public.

We had a brownfield in the Menomonee River Valley that used
to be a former rail yard and manufacturing center. It is 1200 acres.

When looking at how to deal with the water that would run off
the site after it was redeveloped, there were two paths to consider.
One choice would have been to build a big pipe in the ground to
collect the polluted water and send it to our treatment plants. The
problem with traditional pipes is that the public doesn’t get any di-
rect enjoyment with this type of hidden infrastructure. You can’t
hold a picnic or a tailgate party in a deep tunnel.

Instead, we decided to keep the water out of the sewer system
by using green infrastructure on the surface of the land to capture
and clean every drop of rain that falls on the business park before
being slowly released into the river.

We created a beautiful stormwater park where people use the
Hank Aaron Trail to hike and bike and walk to Miller Stadium,
where the Milwaukee Brewers play baseball. There is easy public
access to the Menomonee River, where visitors can hike or fish.
Youth workers have planted prairies and hundreds of stormwater
trees to restore habitat.

The businesses that locate there benefit financially because they
can rely, to a great extent, on the regional stormwater system that
was created, rather than bearing the cost on their own. They also
benefit from the enhanced green space and aesthetics. Using green
infrastructure made it possible to connect people and jobs and
recreation at a formerly blighted area in the heart of Milwaukee.

Some of you are from the Gulf Coast, some of you are from the
East Coast, some of you are from the West Coast. I am proud to
be from America’s “Fresh Coast” because we have a huge body of
fresh water right at our front door, and this will become increas-
ingly important in the next decades. 1.2 billion people worldwide
suffer from lack of clean water. 2.6 billion people lack adequate
sanitation, primarily due to water conditions.

As mayor, growing our water economy is central to my vision for
Milwaukee. I am not talking about selling our water. I am talking
about growing and selling our technology and expertise with treat-
ing freshwater. If we can figure out how to cost-effectively manage
polluted runoff, our Country will lead this sector of the emerging
global green jobs economy.

Lake Michigan is a tremendous asset for Milwaukee. The cities
around the lake do not want to see us backslide. That is why we
need the Federal Government’s help.

I am not asking the Federal Government to do it all. But with
this type of help, with a trust fund, we believe that we could make
a lot of progress. Thank you very much.

Ms. JOHNSON. Thank you very much.

We will now begin our first round of questions.
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My first question is to you, Mr. Barrett. Could you elaborate just
a little bit on the aesthetic and financial benefits that you related
to in your testimony of Milwaukee Stormwater Park?

Mr. BARRETT. Well, when I discuss the Menomonee River area,
if you haven’t been to Milwaukee, it was an area that for many,
many years was the center of the Milwaukee Road. It was a tre-
mendous hub of activity. It then became essentially the armpit of
the city. It was a place that people didn’t go to. You literally need-
ed an all-terrain vehicle to get from one area, one part of the valley
to the other area, and we took a massive cleanup attempt and it
was successful.

Now we have literally thousands of jobs there, which is great. It
connects Miller Park with the Harley Davidson Museum, which
has been a huge attraction as well. But, really, the part that people
get excited about is the Hank Aaron Trail. Menomonee River is a
place where you can go and you can be in a canoe, you can fish,
you can hike in the area. So it has become really a gem. And when
it was recognized by the Sierra Club, it wasn’t just one of the 25
in the Nation, it was one of the 25 worldwide that they saw us
using these sustainable techniques to really turn around this area.

Ms. JOHNSON. And you mentioned the vision for Milwaukee and
growing the city’s water economy. Give me just a little bit more de-
scription of what you have in mind.

Mr. BARRETT. Well, the history of Milwaukee is intertwined with
beer, with tanneries, a lot of water-related industries, and that has
changed over time. What hasn’t changed is the expertise that we
have in our community for water technology. We have over 120
companies that are involved in water technology. Just earlier this
week, the governor of the State of Wisconsin announced $240 mil-
lion in building construction, including an institute for fresh water
research at the University of Wisconsin-Milwaukee. So we see it as
a real economic hub and economic engine for the future.

As I said, we think that fresh water is going to be vital in the
coming decades, and we couldn’t be positioned in a better place.
Again, we are right on the Fresh Coast. We think that that is going
to put us in a very, very good spot in the future.

Ms. JOHNSON. Thank you very much.

Mr. Leppert, you go into some detail about the green building
program that was adopted by the city of Dallas last year. Highlight
that a little bit more for us, if you will.

Mr. LEPPERT. We believe it is an important issue if you look at
the building process in total. If you look at it on a national basis,
over a third of the waste that goes into landfills comes from build-
ing. Approximately a third to 40 percent of the greenhouse gases
that are emitted come from that building process, so it becomes a
very important part of the overall environmental.

We believed it was important, as some cities have, to not only
take steps to address the public buildings, but we wanted to go fur-
ther than that. We wanted to adopt policies that encompassed all
of the buildings that are built in the city of Dallas. We adopted
that as a policy, but then we took a very different route. We then,
instead of just leaving it as a policy, we then engaged industry
with a number of different tasks forces that came in to identify
what was the proper standards, using leads, National Home-
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builders Association, etc., because we wanted to incorporate both
commercial and residential. But then we also worked with them on
what the implementation schedule should be to ensure that there
was a very sound understanding of the education that needed to
take place, especially with the smaller construction firms that were
involved in our community.

I can say that we have not only got to that point, we got to that
point in a way that has really brought the community together.
There was very little dispute because we brought industry in. In
fact, I would tell you that this was actually approved on a consent
agenda with absolutely no discussion, I think, again, because of the
process.

So we believe, as I said, we were one of the first two cities in
the Nation that adopted green building that encompasses all the
buildings that will be built in the city of Dallas, and we are just
excited for what it does for the city of Dallas not only from an envi-
ronmental standpoint, but also positioning us to attract business,
attract business knowing that more and more businesses, as well
as individuals, are going to make the selection based on the type
of environment. We think Dallas is positioned very well.

Ms. JOHNSON. Thank you very much.

Mr. Funkhouser, in one piece of your testimony you mentioned
that the infrastructure is not out-of-sight. Could you give us a little
bit more elaboration on that?

Mr. FUNKHOUSER. When you do the green infrastructure, you are
planting plants, you are creating these swales. In the 100-acre that
we are working on, Marlboro, one of the neighborhoods in Kansas
City, it is one of the neighborhoods that is low income, right on the
edge, and this is a major investment for us to help bring that
neighborhood back. And they were willing to, and wanted to be, the
sort of guinea pig for this.

It has to do with creating, instead of a normal catch basin that
you see at the end of a street, it is one of these depressions, a swale
that is engineered so that the water goes in there and stays there;
it doesn’t go into the sewer system, it doesn’t go into the pipes. But
that has to be maintained.

There is a whole lot of work that has to go on to maintain this
stuff, which is above ground, which you can see, in terms of taking
care of the vegetation and making sure that the thing continues to
work well. But when you do that, you get the benefits that Mayor
Barrett was talking about. It actually can enhance the
attractiveness of the neighborhood; it can enhance the economic
value of the homes that are built there.

But it requires effort; whereas, if you put a big pipe in the
ground, nobody knows it is there, and, if it is well built, it will 30,
40 years before you ever have to do anything about it. This stuff
you are going to have to take care of at a certain level every year.

Ms. JOHNSON. Thank you very much.

The Chair now recognizes the presence of our Full Committee
Chair and call on him.

Mr. OBERSTAR. Thank you, Madam Chair. This is a very, very
important hearing, and I am delighted that you and the staff have
undertaken to do this. I thank Mr. Boozman as well for his partici-
pation, as always.
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This issue of combined sewer overflows is one that has long been
neglected, but one that was foreseen in the Clean Water Act of
1972, and before that. My predecessor, John Blatnik, former Chair-
man of this Committee, was the author of the Federal Water Pollu-
tion Control Act of 1956, the foundational legislation that estab-
lished today’s program of clean water. Then, he knew, we knew
that—by we I mean the scientific community, the practitioners on
the front line, mayors, township officers, county commissioners who
were out there on the front lines knew that we had to deal with
this problem of combined storm and sanitary sewers, that we also
had to deal with storm sewers and the overflow as the urbanization
of America accelerated.

In the mid-1960s, the U.S. Geological Survey sent a team to Cali-
fornia to evaluate a phenomenon, that there was a huge amount
of runoff. Ditches and drainage areas, as well as receiving creeks
and streams, were getting higher levels of water than they had
ever experienced. The USGS team reviewed the geography, re-
viewed the runoff areas, measured rainfall for that particular year,
then went back through all the records.

Rainfall hadn’t changed, but the runoff had changed. Runoff had
changed because more areas paved over for parking lots of shop-
ping centers, for city streets, for other paved areas of urban sprawl.
So the runoff was twice what it had been a decade, two decades,
three decades earlier, going back into the 1930s, where they had
records.

So we have now not only the phenomenon of combined storm and
sanitary sewers, increased runoff, continuing urban sprawl, and cli-
mate change that is now beginning in certain areas of the United
States to produce more precipitation. So separating combined sew-
ers, some of the approaches taken have great promise, deep under-
ground tunnels. They are expensive, take a long time to complete.

I went to Atlanta to travel their sewer with Mayor Jackson. It
was wonderful to see this brave lady in a yellow construction rub-
ber suit, wetsuit, boots up to her hips, the two of us slogging
through the tunnel. It is going to take them years to do this, but
it will provide a means, as it will in Chicago, for underground
treatment before the water runs off. Retention basins are another
option. But all of those cost a good deal.

The stimulus provides an opportunity for us. We had $14 billion
in this Committee in the stimulus. Mr. Mica and I and Members
on the Republican side and the Democratic side agreed that was
what we needed to do. And if our Committee’s plan had passed, it
would have been really good for America. Better for America than
the one we have now. We got cut back, unfortunately, to $4.6 bil-
lion, and half of it in loans and half in grant money.

We passed the legislation under the leadership of Chairwoman
Johnson, with Mr. Boozman’s participation, Mr. Mica, to replenish
State revolving loan funds. But that is a fallback position. The
Clean Water Act of 1972 provided grant money, up to $6 billion for
wastewater treatment facilities, for interceptor sewers, storm sew-
ers, and separating combined storm and sanitary sewers; and most
of those funds, that is, 60 percent, were dedicated in the first six
years of the program to the major metropolitan areas where the
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largest waste streams occurred and where we needed to invest the
greatest proportion of funds.

Then, in the early 1980s, the agreed upon plan—though not spec-
ified in law, but agreed upon plan—was to shift 60 percent to com-
mit in these under 25,000 population, 40 percent to the major
areas. But that was the time that Ronald Reagan was elected
president, changed the shape of government. The grant funds were
eliminated, converted to State revolving loan funds.

I sat on the House Senate Conference Committee when all that
occurred and pleaded with the Senate to accept the House position.
I will never forget the Senator from Vermont saying, well, the vote
is 5 to 4 against the House position. I said, but, forgive me, you
didn’t ask Jennings Randolph or Senator Moynihan. He said, I
could, but the vote will still be 5 to 4. And like that the switch was
flipped and $6 billion disappeared. We had a $2 billion a year loan
program, and then over time that diminished to less than $600 mil-
lion in the last year of the Bush Administration.

On a bipartisan basis, our Committee has upped the ante again.
We want to replenish those funds, but it is still going to be a loan
program. The stimulus gives an opportunity to make some really
significant changes and to do so in a very short period of time.

We also, in that bill that passed the House, Chairwoman John-
son’s water bill, included funding for separation of storm and sani-
tary sewers.

Now, you can perform a great service for us, mayors. You go tell
your senators that they need to act like senators, and not like
squabbling children, and pass something over there. We are tired
of passing legislation that goes to the dead letter office 200 yards
away.

Thank you for your contribution this morning.

Ms. JOHNSON. Thank you very much, Mr. Chairman.

The Chair recognizes Mr. Boozman.

Mr. BoozMAN. Thank you, Madam Chair. I would like to defer
my questioning until later and recognize Mr. Westmoreland in my
stead, with your permission.

Ms. JOHNSON. Yes.

Mr. WESTMORELAND. Thank you for yielding.

Mayor Leppert, let me congratulate you on working with, it
sounds like, the industry that is in Dallas that is in the building
industry. I am a former builder and it is a breath of fresh air to
hear of the government working with an industry to make life bet-
ter for all citizens, so I do want to thank you for that.

I do want to ask one question, though. You mentioned that you
had been in the building business, I guess through development,
and that the cost was no higher for these energy conservation jobs.
That is not true where I am from, and I didn’t know how you
equated that, if you were doing some cost benefit analysis.

Mr. LEPPERT. On a personal basis, I am convinced that if it is
done in the right way, which means that you bring the green build-
ing concept in at the very outset, that you do it literally when you
start thinking about the project, when you first started that design.
I can tell you from personal experience, having been involved in
about $13 billion worth of green buildings, be it small projects,
large projects, I think that you can bring in a green building within
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a percent or less of traditional building if you do that planning up
front.

Clearly, as we move forward with it in Dallas, one of the great
advantages that we had is usually industry will raise their hand
and say, hold it, more cost. I brought such a large base of experi-
ence from the private side into it that I could talk about how you
accomplish that cost reduction and how you accomplished it in
ways that, again, brought green building in, even at gold standard
levels, within a percent; and I am convinced that at silver level and
below that you can do that with almost no differential, and, again,
to give concrete examples of buildings that have been built across
this Nation, literally across the Nation where that is the case.

Mr. WESTMORELAND. I hope that you will share that, wherever
you go, with your other mayors and county commissioners and oth-
ers.

This question would be for any of the mayors there. Have you all
changed any of your building ordinances or codes to development
codes to allow for narrow streets, less curb and gutter, more open
ditch, runoff, less impervious surface. I know that in a lot of my
business, you know if you built a building that had X number of
square feet, then you had to have so many parking spaces that
were paved. I am glad to read in some of the testimony that you
are going away from the impervious surface for these overflow
parking lots. These are some very cost-effective things that we can
do that helps our environment.

To talk about them is one thing, but have you actually gone in
and changed your ordinances and your development rules and regs
to put into place what you are talking about?

Mr. BARRETT. If I may, our State has provided leadership on that
as well and requires us to make sure that the runoff from sites
over a given size stays on the site. So, for example, when we have
a developer come in who wants to do a new store, a big box store,
for example, we move away from the discussion that they have to
have enough parking for Christmas Eve, which is always sort of
the standard they come in with, and use a lower parking per
square foot measure, but also require them to have right on that
plot either some sort of pool to keep it there or to work with us
to pay for it.

We also have found this impervious surface. The more imper-
vious surface you want to have, the more it is going to cost you
and, quite honestly, that has worked quite well also.

Mr. WESTMORELAND. Okay, but have you really put in an ordi-
nance that——

Mr. BARRETT. Yes. We have to comply with a State law. To an-
swer your question, yes, we have. So by working with the State,
we have to do it. There is also a new subdivision in the southern
part of our community where we have smaller streets or more nar-
row streets and areas for runoff right in that subdivision as well.

Mr. WESTMORELAND. Okay.

Mr. FUNKHOUSER. We have also put those kinds of things into or-
dinance. We have put particularly stream setback we have moved,
I think it is, 300 feet for certain kinds of streams and 150 feet for
others, certain kinds of development.
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Kansas City straddles the Missouri River, so it has the Little
Blue River and two or three others that flow into it, and we are
at the bottom, so to speak, of a whole metropolitan area, and we
have streams coming in from everywhere. So the whole stream set-
back issue, it was not on the consent agenda for us, but it was very
cutting-edge when we finally adopted it. And I would say that on
the development code issues our council is pretty unified on this
and the community, particularly the chamber of commerce and
folks like that, the business community, has really kind of got the
green region bug and they are with us on all this stuff. Now, there
is debate and there is discussion, but the general direction is abso-
lutely to put this stuff in ordinance to control development in a
way—because we know that is what really, ultimately has the most
impact on these issues, is having it from the beginning and catch-
ing it at the source. Doing the green buildings, which we are saying
every city building will be at least leed silver. That kind of thing
we know has the most impact.

Mr. WESTMORELAND. Well, I just think it is important that these
things be in the ordinances so these builders and developers, and
whoever is coming in, knows up front what they are doing and
what to expect, because it goes back to what Mayor Leppert said
about if you get this in on the planning stage, you might work your
cost down. So I think it is very important that you all do this and
don’t just do it on a case-by-case basis, but let it be for the entire
thing.

Ms. EDWARDS. [Presiding.] Thank you, Mr. Westmoreland.

Mr. Ortiz?

Mr. OrT1Z. Thank you, mayors, for joining us today. I am happy
that you are here.

In the Gulf Coast, we have clean water, fresh water. In Dallas
we have the Dallas Cowboys. Thank you for joining us today.

You know, I was a county commissioner at one time, and I was
just wondering what is the biggest impediment that you have when
you try to initiate these programs? Is it funding, environmental
studies, the community who might be for or against the project?
Could you elaborate a little bit on that?

Mr. LEPPERT. I think in some cases it could be all of the above,
and it probably depends project by project. Clearly, when we are
looking at, as we have in Dallas—and I think with the other may-
ors that are here with me today—some infrastructure that literally
goes back 100 years. Then it becomes a cost issue, just the signifi-
cance of going in, renovating or replacing large infrastructure with-
in some of the older cities across the Nation. I would point that out.

I would also point out too—and you touched on another one,
too—just the regulatory process of going through things. Clearly,
we at the cities put some of that in place too, but it comes from
other places, and sometimes what we do is we layer upon layer
upon layer, which then increases the cost, and from a timing stand-
point pushes it so far out that it is very difficult to deal with.

So I think, depending on the project, it is a combination of all
of the above. But sometimes what we do is we put regulation on
top of regulation on top of other regulations and, unfortunately, we
create disincentives for people, and even cities, to make the nec-
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essary changes that are going to be in the interest of their tax-
payers and their citizens.

Mr. OrTIZ. Anybody else like to elaborate?

My next question would be some of the cities are impacted be-
cause when you have large fields, most of the time that is the
water that drains out first, whether they are cotton fields or rais-
ing cattle fields, and that water washes into the city and then you
have flooding. This is the case that we have where I come from.
We are a large agricultural community and most of the water
comes from thousands and thousands and thousands of acres of
land, and it goes right through the city and it impacts sewers, dirty
water, and it does a lot of damage. So I sympathize with all three
of you because you do have serious problems.

I am a new Member on this Committee and I am trying to learn
from my colleagues here. We have got great Members. We have a
great Chairman, great co-chairman. But it is good that you are
here and maybe elaborate a little bit on the cost.

Now, elaborate a little bit on the cost now. Your project, mayor,
that you were talking—mayor from Dallas—how much is that cost
for your project?

Mr. LEPPERT. Well, it literally depends on the project. In fact, in
Dallas—and I am sure in the other cities—it is broken up into
many different projects, so you would almost have to ask which
project are we talking about.

Mr. OrTIZ. So it takes several steps before you get to the end of
the project that you are working on, right?

Mr. LEPPERT. Yes, and depending on which project that we are
talking about. The other thing that we have had done, which I
think has produced some positive elements, is we have tried to de-
velop many programs and broke our city up into 38 sub-water-
sheds, as a way to refer to it, and then in each one of those try
to develop specific plans, specific projects within each one of those
to try to address the stormwater drainage issue, too.

Mr. BARRETT. One of the things that we are trying to do in Wis-
consin is move to a watershed permit approach, so that you are not
dealing with the finger pointing that results when you have dif-
ferent jurisdictions, some urban, some suburban, some rural. But
if you go with the land and recognize the watershed approach, then
you can come together in a much more effective fashion.

For literally decades we had sewer wars in Southeastern Wis-
consin and a lot of finger pointing. Now, the executive director of
our sewage district has worked much, much more closely both with
the urban leaders and with the suburban and rural leaders in the
watershed to try to say, hey, we have to work together; and the
more that we can work with EPA to go to that approach, the better
job we think we can do.

Mr. FUNKHOUSER. You asked specifically, Mr. Ortiz, about cost.
For us, the combined sewer overflow program that we have agreed
with the EPA to implement is $2.4 billion. Now, that pushes us
right to the outer edge of what the EPA says is affordable. My city
has lower median household income than the surrounding subur-
ban cities. That is going to really be difficult for us. That is one
of the reasons why we are looking for help and one of the reasons
why we want to have as long as possible to do that, and we want
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to be able to amortize that cost over the maximum number of years
so that we can phase in the rate increases.

One of the things that Mayor Barrett said was about the imper-
vious surface fee. That is one of the things that we have done too.
We have a fee that you have to pay, a stormwater utility fee, as
part of your monthly bill, and it is based on the amount of imper-
vious surface, rooftop and driveway and parking lot and so forth.
But we are trying to keep those costs such that they don’t pose an
undue burden on development.

We have these other issues that we are doing with stream set-
backs and so forth, so we are on a very precarious tightrope. We
want to be green. We have to clean up the water. We are putting
6.3 billion gallons of basically diluted sewage into our waterways
every year because of the combined sewer overflow. I remind my
citizens of that all the time when we talk about the cost. This $2.4
billion is a lot of money and they are worried about it, appro-
priately. But, on the other hand, while we need help, somehow we
are going to pay this. Either we are going to pay it through our
Federal tax bill or our State tax bill or the city water and sewer
rates. But we can’t leave this go for our children to deal with; we
have got to stop putting this water out.

Mr. ORTIZ. Let me just say thank you for caring and thank you
for the great job that you all do.

Ms. EDWARDS. Thank you, Mayor Funkhouser.

Dr. Ehlers?

Mr. EHLERS. Thank you, Madam Chair. I will be brief.

I just want to thank all three of you for the work you have done.
I have a great familiarity with this because I am from Grand Rap-
ids, Michigan, across the lake from Milwaukee. We live on the good
side, but we faced this problem some years ago and I recall I per-
sonally met with the city commission because they were resistant
to doing what had to be done, and I persuaded them in rather vivid
language of what would happen to the river if they didn’t. They
took it upon themselves. I am very proud of my city. They solved
the overflow problem, the combined sewer problem, and paid for
most of it themselves, as you are doing.

I must confess I get a little tired sitting on this Committee and
having people come here from around the Country and saying, oh,
we need money from you, we can’t do this, we can’t do this. And
I remind them that their parents, who were far poorer than they
are, put in the initial systems, sewer systems, and were proud to
do it. I think that the citizens today should be proud to maintain
Ehe system and improve it and be proud to spend their own money

oing it.

So I just want to commend all three of you. You have done ex-
actly what should be done. You have done it right. You have taken
the responsibility upon yourself and I believe the rest of the com-
munities across the Country are going to have to do that.

I will add I have no problem with revolving loan funds and using
the Federal borrowing power to help communities like yours. But
I think every community has to face it themselves, and I think this
is especially true because, if they don’t, I don’t want Federal pro-
gram mandating to every little city just exactly how they are going
to do it. You have designed programs that fit your community, your
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cities; you have arranged the financing; and I commend you for
that and thank you for doing it.

With that, I yield back.

Ms. EDWARDS. Thank you.

Mr. Baird?

Mr. BAIRD. Thank, Madam Chairman. It is great to see our col-
league again.

Tom, good to see you again, and the other witnesses.

Our Subcommittee has done great work, as always, our staff has,
but when they list the various approaches to dealing with
stormwater runoff, it is regulatory, technological. There is nothing
in there about behavioral. And, as I walked to work this morning,
I look at all the garbage along the street, the trash and cigarette
butts, etc. My kids and I were in the arboretum here recently and
scrambled over a bank and went down the river, and every tree
had plastic trash bags attached to it.

I am wondering what are you doing to try to make people
aware—and this is really for this next panel as well, so I can get
this on the record. What are we doing behaviorally to help people
understand that what goes off our streets ends up in our water and
has real consequences?

Mr. BARRETT. Well, I will say that that is actually one of the
more challenging aspects, and we have had, at best, mixed success
with, for example, the downspout issue, encouraging people, paying
them, in essence, to disconnect their downspouts and have rain
barrels or to have it runoff naturally. That has been the biggest
challenge that we have had.

So, at the micro level, convincing people that even though we
have spent all this money on a deep tunnel, even though we have
made progress, we have more progress we have to make. But I
would be lying to you if I said that that is something we have been
successful in. So it is a challenge.

Mr. FUNKHOUSER. I would say we have spent a lot of time and
effort to try to do that, but, as Mayor Barrett said, it is a challenge.
This is the kind of thing that is a cultural shift, it is an attitude
shift, and it is going to take a long time. My predecessor, Mayor
Barnes, launched a program, 10,000 Rain Gardens. It is going to
take something like 260,000 rain gardens to solve our problem, but
the message was out there that we needed to change what we are
doing.

My city, particularly, has put a lot of money and effort, and we
have been criticized, by the way, for putting money into PR and so
forth, but I call it education; trying to help people understand the
consequences of all of our behavior.

Mr. LEPPERT. Simply to build on my colleagues, as I mentioned
in the testimony, we have also tried to use some incentives, espe-
cially when you get to the development side. The second thing is
we have invested very aggressively, and I think with good success,
in a website, a website that not only talks about what the city is
doing, but also gives an awful lot of ideas on an individual basis
of what people can do in this category of green in total. It is
greendallas.net. It has received an awful lot of awards, but the
basic premise of it is try to provide an awful lot of ideas, concepts,
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actions that can be taken at the individual level; and, again, we
think that we have had pretty good success with it.

Mr. BAIRD. I applaud you for that. I am very concerned about the
health of our oceans and our waterways. We had a big controversy
in Washington State about stormwater runoff and there was a pro-
posal that you can’t necessarily wash your car in your driveway,
and the uproar over this was vast. It was, sort of, I have a divine
right to wash my car in front of my house or to drain my radiator,
etc., etc., regardless of the downstream consequences. And the
irony of this 1s, if you ask people, do you like clean water? Do you
like fishing? Do you think the oceans ought to be healthy? Yes. Ask
them to change their behavior; well, that is an outrage. And I just
encourage us to try to get responsibility back into this equation.

I was in Israel about three or four weeks ago, and they have got
a big drought happening there, and they have run an ad campaign
where a beautiful, young Israeli girl’s face in the ad campaign dries
up and becomes a desiccated face like the soil gets cracks in it.
They tell me that that ad is credited with a 20 percent reduction
in water consumption, which is equivalent of an entire desaliniza-
tion plant. I just want us to add that to our repertoire of interven-
tions.

It is a whole lot cheaper to get people to quit throwing, for the
record, into our system than it is to clean it up, and I applaud you
with that and yield back the balance of my time.

Thanks, Madam Chair.

Ms. EDWARDS. Thank you.

Mr. Cao?

Mr. Cao. Thank you, Madam Chair. I just have a couple of ques-
tions I might have missed. Was there a question concerning cost
benefcil“c? analysis of these green infrastructures that you all men-
tioned?

Mr. FUNKHOUSER. A major part of the $2.4 billion that we are
going to spend is pilot programs designed to assess in scales large
enough to matter, the 100-acre Marlboro project, for example, the
cost benefit. We think it works. The EPA scientists think it works.
But it depends on the geographic, the soil conditions, so on and so
forth. So, I would say, right now what we are doing is we are tak-
ing a risk on whether or not it works, whether or not, doing the
green part decreases the investment in the gray part; and we are
going to build the data. We are kind of being, in some respects, we
are one of the lead cities to try to do this, to take the risk to see
what the cost benefit is.

Mr. CA0. And I appreciate your efforts in trying to promote these
green infrastructures. Was there a study that has been done, for
example, to see whether or not these systems would work under se-
vere conditions like floodings from a hurricane or something along
that line? I come from New Orleans, and we do flood quite often.
Has there been any studies that would somehow show that these
infrastructures would hold up under those conditions?

Mr. FUNKHOUSER. In Kansas City, we have severe storms; we
have tornadoes and we have lots of water at short periods of time.
This is not going to work for that. We are pretty clear, the bulk
of our investment, the vast majority of our investment is going to
be big pipes and reservoirs. We are talking about if you take the
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green solution part from, say, 5 to 10 to 15 to 20 percent, you are
being pretty aggressive. What we are talking about with green so-
lutions is small storms; we are not talking about the kinds of
things that you are talking about, huge weather events.

Mr. Cao. And I just have one last question. In your report you
stated that rainwater is being collected underground in cisterns. I
am just thinking about if we have all houses doing that, has there
been a study that would see how much energy it would cost to
pump the water from the cistern to use it in irrigation and in those
other projects?

Mr. BARRETT. I don’t know that any of us talked about cisterns.
What we have in Milwaukee—and I think it sounds like Kansas
City has it too—we have a very large deep tunnel that holds hun-
dreds of millions of gallons of water, so it stays there or comes
there during a heavy rainfall. Then it goes to the sewage plant,
where we do the work at the sewage plant; then it gets released
into Lake Michigan. So at least in my community we don’t have
any of the cisterns, underground cisterns.

Mr. CAo. I think this is the one with Mr. Leppert.

Mr. LEPPERT. I don’t know of any study that would go at what
you are talking about.

Mr. CAo. Thank you very much.

Ms. EDWARDS. Thank you.

Mr. Boozman.

Oh, I think I may have messed up. The Chair made a mistake.
Mr. Hall.

Mr. HALL. Thank you, Madam Chair.

Mr. BoozMAN. We don’t slight Mr. Hall.

Mr. HALL. I will make it short.

We in the Hudson Valley, I represent both the good side and the
good side of the Hudson River, and we have had three 50-year
floods in the last five years. We don’t make the news because it is
not as calamitous as Cedar Rapids or Galveston or New Orleans
and some other really major weather events, but there has been a
lot of discussion in the five counties that I represent in the 19th
Congressional District about how much of this is attributable to cli-
mate changes, the computer models showing more precipitation in
the Northeast and stronger storms and more frequent storms; how
much of it is due to increased development and more impervious
surfaces.

And I would say that all of our county and local and State offi-
cials are educating themselves and becoming experts on this, and
we are working very well across political aisles. There are issues
with how to pay for these things, but we are pretty much in agree-
ment that we need to recreate more natural absorbent and reten-
tive systems to prevent the fast runoff from those small to medium
size storms. Obviously, if you get a nor’easter where it just rains
like crazy for three days, which is what we tend to see as an ex-
treme event so far in our part of the Country, you are going to
overflow even those things.

But congratulations and thank you for the work that you are all
doing in your cities. Mayor Bloomberg, in New York City, which is
just to the south of my district, has been talking about a sustain-
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able New York plan. One of the components is green rooftops and
similar water management, runoff management.

You know, we had a decline in funding over the eight years of
the previous administration, as Chairman Oberstar mentioned, and
I was happy that this Committee took the first step in reporting
out and getting through the full House the Water Quality Financ-
ing Act, and I too hope the Senate will take it up and pass it soon.
Meanwhile, many of your communities and your cities are grap-
pling with the CSOs and other water infrastructure needs, and it
seems that the burden of complying with Federal mandates has
been transferred to local property taxpayers and utility ratepayers.

So the question, I guess, to each of you is can you speak about
how the decline in funding for water infrastructure has impacted
your efforts to improve and clean up CSOs and SSOs, but also how
it has impacted your local ratepayers and taxpayers?

Mr. FUNKHOUSER. As I said, for us, the models that EPA has are
of affordability, how much can you afford. We have worked and
worked to try to get our CSO plan down to their highest levels, and
we can only do that if we take it out more years than they nor-
mally allow cities to do. And, again, I would say again that my city
is the largest city in the metropolitan area; we have decline. For
example, in 1970, we had 40 percent of all the income. Today, my
residents have 18 percent of all the income in the metropolitan
area. We are a high-taxed separate city. The point was made ear-
lier by Mr. Ehlers about cities ought to take care of themselves.
However this shakes out, we are going to pay a whole lot of money,
and we are right at the edge of what my citizens can afford.

Mr. BARRETT. If I can piggyback on that, the way I analyze it is
we made great progress because of the Clean Water Act in 1972,
and we really have come a long way. The challenge, looking to the
future, for a lot of cities—and I talking about cities in the North-
east or the Midwest—older cities where the pipes are literally over
a 100 years old, and what has happened is those, at one point,
were the centers of wealth. Many of those people have left and you
have far more low income people who now live in cities, and the
question that this Nation has to face is what are we going to do
with—I call it the hidden infrastructure of this Country, and that
is the issue that I face and I think many, many local representa-
tives are concerned about, is how do we replace these sewers once
they reach their life expectancy. That is where we want to have a
partnership with the Federal Government.

Mr. HALL. My time has expired.

Ms. EDWARDS. Thank you, Mr. Hall.

Mr. HALL. Thank you. Thank you, Madam Chair.

Ms. EDWARDS. Mr. Boozman.

Mr. BoozMAN. Thank you, Madam Chair.

Recently, we had a hearing on wastewater treatment plants and
how they could be more energy efficient, and they indicated that
there was some low hanging fruit with the pumps that had been
there for a long time, and those could be replaced. I guess what I
would like to know is where do you all think the low hanging fruit
is with stormwater runoff? What are you doing now that you
weren’t doing 10 years ago that has been very cost-effective, that
if you walked around and you were in a different community, or
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maybe even your own community, that you saw that you could do
that perhaps has been very cost-effective in trying to accomplish
what we are trying to get done?

The other question I am going to ask—let me do them both at
the same time, in the interest of time—is Mr. Barrett mentioned
the Federal water trust fund. I guess we have a gasoline, a high-
way trust fund that is paid for out of the tax on gasoline, tax on
diesel, tires, and things like that. Where would you envision the
money coming to fund the Federal water trust fund?

Mr. BARRETT. Well, that would obviously be something we open,
and I don’t have a magic wand answer for that. I know it is going
to be an expensive program. I don’t know if you would have a com-
parable tax on bottled water, just like you have a tax on gasoline.
That would be something that would certainly generate a lot of
conversation. But I think that there are ways to deal with it. But
my point, again, as I said to Mr. Hall, is this is an issue that we
have to grapple with, and we are going to do it. We are doing 95
percent of it now at the local level. Our concern is whether we can
continue to do it. So I am open to suggestions, quite honestly.

Mr. LEPPERT. In regard to part of your question, again, I think
where some of the low hanging fruit—and probably to give an ex-
ample is try to deal with it broadly—is in terms of the surfaces,
of working with the various surfaces and trying to deal with those
as you have got more urbanization. I think, again, that is a great
opportunity and, as I mentioned in my testimony, trying to use
that in as many different ways as we can. Now, clearly, some of
that is going to have to be, as I mentioned, changing of standards,
doing more research, those sorts of things, but I think that is a
great opportunity; and, again, we have seen it in a couple of spe-
cific examples, as I related. My sense is there are great opportuni-
ties there, especially on the surface side.

Mr. FUNKHOUSER. I think, going forward, changing the behavior.
I said before we were criticized for spending money on PR, but, ac-
tually, that, I think, the example that was given about Israel, I
think that while I don’t have evidence to support this, it seems to
me that changing behavior is going to be a significantly cost-effec-
tive way to do this. And I think it is a generational thing. I think
it is going to be easier to get younger folks as each generation
comes along. I think those of us my age, our habits are pretty in-
grained, but I think younger folks are going to get it.

I would say this, finally, that I told a group I talked to yesterday,
environmentalism is very big in my region right now, and I told
this group of college students, I said, if you are an environ-
mentalist, you are an urbanist. We need urban density again. We
need to stop with the sprawl. Mayor Barrett and I have been talk-
ing about struggles with regard to transit. We need good cost-effec-
tive, multimodal transit which will help with development patterns
and ultimately really have a significant impact on water quality.

Mr. BoozMAN. Thank you very much. I agree. I think Congress-
man Baird really made a good point, and you followed upon that,
with changing behavior, and I think we can do that without forcing
behavior from Government. That is so important. One of my
friends, the Congressman from Montana here, when he brushes his
teeth, he will turn the water on, he will stick his brush in there,
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turn it off, brush. We in Arkansas, where we have a lot of water,
the water runs, this and that, the shower is running, warming up
at the same time. I grew up at a time where you just didn’t leave
the room if you didn’t turn the light off, and the enforcer was not
the governor, it was my dad, you know. So I think that is a very,
very good point and yield back the balance of my time.

Ms. EDWARDS. Thank you.

Mr. Kagen?

Mr. KAGEN. Thank you, Madam Chairwoman, and thank you to
our Chairman of the Transportation and Infrastructure Committee,
Chairman Oberstar, for oftentimes bringing us a historical frame-
work. But, really, what we are doing is repeating history, as
human beings, over and over again. It was several centuries ago,
and I am sure all of you studied it in school somewhere along the
way, it was Samuel Taylor Coleridge who wrote The Rime of the
Ancient Mariner. I am going to use just 30 seconds of my time to
quote this old man of the sea, who might have been someone sit-
ting behind me.

[Laughter.]

Mr. KAGEN. And it reads, in part: “Down dropt the breeze, the
sails dropt down. 'Twas sad as sad could be; and we did speak only
to break the silence of the sea! All in a hot and copper sky, the
bloody Sun at noon. Right up above the mast did stand, no bigger
than the Moon. Day after day, day after day, we stuck, nor breath
nor motion; as idle as a painted ship upon a painted ocean. Water,
water, every where, and all the boards did shrink; water, water
every where, nor any drop to drink. The very deep did rot, oh
Christ! That ever this should be! Yea, slimy things did crawl with
legs upon the slimy sea.”

We are repeating history as it may have been predicted by Sam-
uel Taylor Coleridge.

I have to express my great admiration not only for the Chair-
man, but also for Mayor Barrett for his service to our Nation and
now to the city of Milwaukee, where I used to live just before we
raised a family. I lived on the lake, Summit Avenue; not quite on
the lake, above MacArthur Park, and I got to see that city trans-
form its waterfront, and I got also to witness the Milwaukee River
come back to life.

As an allergy specialist, I used to study water quality and air
quality in Northeast Wisconsin, and the best way to monitor water
quality in any stream is its aquatic insect life; and I got to see the
midges come back to life in the Milwaukee River, in large part be-
cause of your great efforts to protect the waterways.

Water does not recognize county lines, and that is one of the
problems that was approached by the State of Wisconsin, by the re-
gion of the Great Lakes and helped to bring about the Great Lakes
Compact; and I would applaud the efforts of everyone everywhere
in the Country to respect the watershed, to understand that, yes,
this is our water, but we are really drinking 10,000-year-old water,
and thank God they don’t charge you on the age of the product that
you are drinking.

But it comes down to money and funding and also Federal regu-
lation, and time will not permit the three of you today to respond
to my question, but it has to do with what are the three greatest
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obstacles that you face with regard to Federal regulations? If we
could just erase them or modify them in such a degree to make
%’O}?H‘ life much easier, what would those three recommendations
e’

I have been hearing from my constituents that it happens to be
unfunded mandates; that a small community without the tax base
necessary to build a retention pond or water retention area, is
forced to do it. So I would ask for those recommendations and I will
pose that question to you briefly and add an editorial comment:
Really, if you need money, you are coming to the wrong place. Ben
Bernanke, at the Federal Reserve, can print you a trillion dollars
if you need it.

So, Mayor Barrett, if I ask you to come up with three responses.
Not necessary right now, but just on the spot and the time remain-
ing.

Mr. BARRETT. We would love to have a very close relationship
with Ben Bernanke. That would be the first one. It really, I think,
comes down to the partnership, because I have served at the Fed-
eral level, I have served at the State level, I have served at the
local level. All of us want to have clean water. Every one of us
wants to have clean water. It looks good. Every one of us wants to
have our campaign commercials or brochures saying that we are
fighting for a clean environment. It sells. The difficulty is who pays
for it, and that is the big difficulty. It is always easy to say I am
fighting for it and then let him pick up the tab.

So I think that there has to be, more than anything, a recogni-
tion that this is something that has to be a joint effort by all of
us at all units of government.

Mr. FUNKHOUSER. I would just point out, since I get a lot of my
s;clormwater from Kansas, that it doesn’t recognize State lines ei-
ther.

Mr. LEPPERT. And I would just concur with my colleagues.

Mr. KAGEN. Thank you all very much, and I will expect your re-
sponses not at government speed, but at the speed of business.
How is that?

Thank you very much. I yield back.

Ms. EDWARDS. Thank you.

Mr. Carnahan?

Mr. CARNAHAN. Thank you, Madam Chair. Welcome to the panel.
I apologize for getting here late, but I want to give a special wel-
come to Mayor Funkhouser, our friends from the other side of the
State of Missouri. I had a great opportunity to visit with Council-
woman Marcason, who was in my office a few days ago, catch up
with her. We share your pain in St. Louis, having, I am sad to say,
some fine sewer infrastructure from the Abraham Lincoln Adminis-
tration. So we look forward to partnering with you and also learn-
ing from some of the creative things that you have done.

In St. Louis, we have some initiatives underway for green ab-
sorbent alleys, parking lots, roofs, but I can see that Kansas City
is ahead of us on these matters. So, again, we look forward to
working with you on this.

I was really interested in the description of your efforts for the
public-private collaborative and the many stakeholders that you
have brought to the table, especially the public schools. I think that



25

is brilliant to get those young people involved early on. But I want-
ed to ask about the question of cost. That obviously is what vexes
policymakers and appropriators and leaders in communities, how
to pay for this infrastructure.

Tell me what your strategy is in terms of passing cost on to rate-
payers using the State revolving funds; other ideas in terms of cost
sharing and really addressing some of the cost involved with these
transitions.

Mr. FUNKHOUSER. First of all, just a plaudit to Councilwoman
Marcason. She has led the effort on this. She has been dubbed on
our council the Sewer Queen and she has done a marvelous job.

We have had a huge community involvement. In my testimony,
attached is the report put out by our Wet Weather Solutions Panel.
This is a big group of citizens, including a lot of experts, who have
been meeting over about five years to develop our sort of overall
strategy on this. Then, about a year and a half ago or a year ago,
when we began to see the outlines of the bill that we were going
to have to pay, we created a mayor’s utility funding task force and
we put together a group of people who would design the way that
we were going to pay for this. We are going to do it primarily
through rates, sewer rates; some of it will be straight-up sewer
rates, some of it will be the impervious surface fee that we have.
We had to try and design this in such a way that certain geo-
graphic areas in our city that are the lowest income would be not
negatively impacted.

So we don’t have the complete package together yet. We consid-
ered various tax sources—property tax, sales tax, and so forth—
found very little support for that. It is going to be almost entirely
fees of one kind or another that are going to be balanced in such
a way as to not unfairly impact the poorest in our city.

Mr. CARNAHAN. Mayor, again, thank you for your leadership role,
especially Councilwoman Marcason. She is very impressive, and we
are glad someone is the queen of the sewers there in leading this
effort. But thank you for being here in DC.

Mr. FUNKHOUSER. Thank you.

Ms. EDWARDS. Thank you.

The Chair recognizes our Chairman, Mr. Oberstar.

Mr. OBERSTAR. Thank you, Madam Chair. I do want to intercede.
I think Mr. Hare is yet to be recognized, but I have another trans-
portation issue awaiting me in the conference room.

I want to compliment the three mayors on their concerted effort
on green solutions. The recommendations made and the practices
adopted by Mayor Leppert, Mayor Funkhouser, Mayor Barrett all
point to the direction in which Federal policy needs to move and
needs to stimulate State policy as well.

Your comment, Mayor Leppert, about pervious concrete, more re-
search needed, perhaps by the National Institute of Standards and
Technology, I wish we had that testimony about six weeks ago; we
would have included it in our bill. But we can still do that. The bill
has passed the House. We can still do that with the conference sup-
port, if the Senate is ever able to move anything other than the
prayer. We will do that.
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You also talked about North Central Texas Council of Govern-
ments and an integrated stormwater management guidance. I
would like to have a copy of that document.

Mr. LEPPERT. Sure.

Mr. OBERSTAR. I think that is a valuable concept, resource. You
are saying few developers are using it. We ought to find ways to
inspire them to do that, and there are ways that we can do that
in Federal law.

Mr. LEPPERT. I will make sure that you get that. Again, I think
it is an example of a theme that you have heard—although you are
visiting with given municipalities today, the reality of it is a lot of
these issues that we are dealing with are clearly ones that go much
more broadly to your Committee even than what is being addressed
by this Subcommittee—is that we are dealing with regional issues,
and the interaction between counties, between other cities, other
entities becomes paramount in trying to deal with these issues.

Mr. OBERSTAR. Mayor Funkhouser, your green solutions, over-
flow control plan, your Wet Weather Community Panel, how did
you come about to establish this Wet Weather Community Panel?

Mr. FUNKHOUSER. That was done by my predecessor, Mayor
Barnes, and it was done in 2003, when we first began to see that
we were going to have to deal with the combined sewer program.
Again, there are a lot of people in my community who are very con-
cerned about the environment, and have been. So as soon as the
outlines, so to speak, of the sewer problem began to be apparent
to the community, there were people who were concerned about cli-
mate change, concerned about the environment, and took it upon
themselves, came to the mayor, said we want to put something to-
gether to look at how to use this in a transformational way to im-
prove property values and protect the environment, as well as deal
with the sewage overflow.

I can’t take any credit for that, that was well under way by the
time I came into office.

Mr. OBERSTAR. Well, I have championed for many years non-
point source legislation requiring management by watershed and
requiring the practitioners—farmers individually, the State Depart-
ments of Natural Resources, Fish and Wildlife Service, a host of
other Federal agencies—to combine efforts, develop a management
plan for the watershed, and previous administrations have resisted
it. We have just not gotten anywhere with it. Some more far right-
thinking farm group have opposed it as Federal control. I am say-
ing, no, you design the plan, you tell us how you want to manage
it; we will support it. But if you don’t, someone will, because we
must. But we also must have urban runoff plans, and they can’t
all be widening the stream, creating more capacity to flow the
water, polluted as it is, to receiving streams and lakes and estu-
aries.

Now, Mayor Barrett, you have had some experience with the
cryptosporidium problem in Lake Michigan. It turned out it was
not from runoff, it was from the inadequacy of the wastewater
treatment plan itself, and needed more funds to upgrade the treat-
ment. But you have done some remarkable things: rain gardens,
green roofs, neighborhood-wide downspout disconnection.
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All my youthful years we had a rain barrel at home. We saved
that water and put it on our garden out back. It was a big garden,
200 feet by 50 feet. We grew everything and fed the family all dur-
ing the winter. That rainwater was there in the barrel when it
didn’t come down from the skies. That makes such good sense.

And your point about tunnels, you can’t hold a picnic or a tail-
gate party in a deep tunnel, that is for sure. My predecessor, John
Blatnik, once said we ought to require all sewer and water pipes
be built above ground so people could stumble into them and see
that we are really doing something for them. Now, that was said
with tongue in cheek and a good sense of humor, but you are right
about it. We bury these contributions to urban improvements and
people don’t see them until they break.

Mr. BARRETT. That is what makes it much more difficult to fix
them, because people see a road or a pothole, and they want that
fixed immediately. But you have a street collapse because the pipe
broke; that is obviously much more expensive to fix than a pothole.

Mr. OBERSTAR. But all of these are contributions to a new way
of thinking about cleaning up our wastewater systems, improving
our wastewater treatment, combine storm and sanitary sewer over-
flow, and perhaps the practices that you are talking about are
those that we should incorporate into our loan programs or grant
programs or Federal assistance as a condition of receiving those
funds. Employ these practices that reduce the runoff so you have
less to treat in the end.

I will conclude by complimenting Mr. Kagen, our poet laureate.
Coleridge went on to describe the oceans as dark, heaving, mys-
terious, and endless. We know they are dark. Heaving they cer-
tainly are. We are unlocking the mystery of the ocean. But endless
they are not. Nor is our supply of fresh water. All we ever had or
ever will have is with us today. Of the 42 trillion gallons of mois-
ture that passes over the Continental United States everyday, only
675 billion gallons of that everyday is available to us in moisture
that reaches and remains on the ground. That is what we have to
preserve and protect.

Thank you very much for your contributions, mayors.

Ms. EDWARDS. Thank you, Mr. Chairman.

Mr. Kagen, I had to reach back to my lit class at Wake Forest
University for that moment.

We thank you very much, to the panel. You are dismissed.

We will recess and then reconvene after our votes, which will
probably be at noon. Until then, the Subcommittee stands in re-
cess.

[Recess.]

AFTERNOONSESSION

[12:18 p.m.]

Ms. EDWARDS. The Subcommittee will come back to order.

Will the witnesses from panel two take your seats?

The Ranking Member, Mr. Boozman, has another markup right
now, but he will be returning shortly. But we will go ahead and
start with our second panel of witnesses, comprising and welcome
EPA’s Acting Assistant Administrator for Water, Michael Shapiro.
We will then hear from Dr. Robert Traver from Villanova Univer-
sity. Next, Mr. Howard Neukrug from Philadelphia’s Water Depart-
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ment will testify. He is also testifying on behalf of the National As-
sociation for Clean Water Agencies. Then Mr. Timothy Richards,
from Charlotte, North Carolina will testify next. Mr. Richards is
the Deputy City Engineer for Charlotte and will also be testifying
on behalf of the National Association for Flood and Stormwater
Management Agencies. I love doing the double-duty. Then we will
hear from Ms. Mary Wahl. Ms. Wahl is Director of the Office of
Watersheds for the City of Portland, Oregon. And our final witness
on our second panel is Ms. Nancy Stoner from the Natural Re-
sources Defense Council.

Ms. Stoner, you have testified in front of this Committee before,
and we welcome you back.

Your full statements will be placed into the record and we ask
that you try to limit your testimony to about five minutes as a
courtesy to other witnesses and so that we can get on with ques-
tioning. Again, we will proceed in the order in which the witnesses
were listed in the beginning.

Mr. Shapiro.

TESTIMONY OF MIKE SHAPIRO, ACTING ASSISTANT ADMINIS-
TRATOR, OFFICE OF WATER, UNITED STATES ENVIRON-
MENTAL PROTECTION AGENCY, WASHINGTON, D.C.; ROBERT
TRAVER, PROFESSOR, CIVIL AND ENVIRONMENTAL ENGI-
NEERING, VILLANOVA UNIVERSITY, VILLANOVA, PENNSYL-
VANIA; HOWARD NEUKRUG, P.E., DIRECTOR, OFFICE OF WA-
TERSHEDS, PHILADELPHIA WATER DEPARTMENT, PHILA-
DELPHIA, PENNSYLVANIA; TIMOTHY RICHARDS, P.E.,
NAFSMA DIRECTOR AND STORMWATER COMMITTEE CHAIR,
DEPUTY CITY ENGINEER, CITY OF CHARLOTTE, NORTH
CAROLINA; MARY WAHL, DIRECTOR, OFFICE OF WATER-
SHEDS, PORTLAND BUREAU OF ENVIRONMENTAL SERVICES,
PORTLAND, OREGON; AND NANCY STONER, CO-DIRECTOR,
CLEAN WATER PROGRAM, NATURAL RESOURCES DEFENSE
COUNCIL, WASHINGTON, DC.

Mr. SHAPIRO. Madam Chair and Members of the Subcommittee,
I appreciate the opportunity to provide EPA’s perspectives on the
important issues associated with urban stormwater and green in-
frastructure.

Stormwater pollution, as we have heard, is one of our Nation’s
most challenging water quality problems. Rainwater and snowmelt
run off of our urban and suburban landscape, picking up fertilizers,
soil and sediments, pathogens and many other pollutants on the
way to our rivers, lakes, and coastal waters. The impermeable sur-
faces and traditional drainage designs also result in increased
stormwater volume and peak flow rates.

Small tributaries and even larger streams cannot accommodate
the increased water volume and flow, leading to eroded
streambanks, streams choked with sediment, destroyed aquatic life,
and increased flooding.

In addition to these problems, many older cities, including many
of the largest cities in the U.S., have combined sewage and
stormwater pipes which periodically overflow due to precipitation
events.
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The 1987 amendments to the Clean Water Act required EPA to
establish a program to regulate stormwater. To date, approxi-
mately 7,000 municipal permittees and hundreds of thousands of
industrial permittees have been regulated.

EPA published its combined sewer overflow policy in 1994, re-
quiring communities to develop long-term control plans to address
their combined sewer overflows. Our initial implementation of
these programs focused on adding on to the existing gray infra-
structure, one that had been designed to move stormwater as rap-
idly as possible off of the landscape and onto our surface waters.

In recent years, we have increasingly recognized the multiple
benefits that green infrastructure approaches offer when integrated
into stormwater and combined sewer overflow management pro-
grams. A green infrastructure provides multiple beneficial out-
comes, including improved water quality and stream condition, re-
duced flooding, recharge of groundwater and surface water sup-
plies, reduced urban temperatures and energy demand, carbon se-
questration, improved aesthetics, and additional recreational and
wildlife values. Moreover, case studies published by EPA dem-
onstrate that these approaches frequently cost less than conven-
tional approaches.

Two years ago, EPA embarked on an enhanced effort to promote
green infrastructure through all of our water programs, in conjunc-
tion with several partners, including American Rivers, the National
Association of Clean Water Agencies, the Natural Resources De-
fense Council, the Low Impact Development Center, and the Asso-
ciation of State and Interstate Water Pollution Control Administra-
tors.

In January of 2008, this collaborative effort produced the Green
Infrastructure Action Strategy. The Strategy is an action plan of
several dozen activities and initiatives to overcome barriers to
green infrastructure implementation. Since then, we have moved
forward with implementing many aspects of this strategy together
with our partners.

In order to assist the stormwater management community, we
have provided a variety of outreach and assistance activities: train-
ing, workshops, webcasts. And we have published documents on
critical topics necessary for the design and selection of green infra-
structure approaches. We are working with a variety of sectors,
such as Federal highways, and modifying and developing models to
make design work and life cycle costing analyses easier. Much of
this material is now available on our website and more will be com-
ing.
In August 2007, our permits and enforcement programs issued a
joint memo indicating that green infrastructure approaches are
consistent with national pollutant discharge elimination system re-
quirements and should be encouraged in CSO and stormwater pro-
grams. We have also clarified that our underground injection con-
trol permitting requirements do not generally apply to most green
infrastructure approaches.

We have increased our emphasis on outreach to State and EPA
regulatory programs to assist them in specific permitting and en-
forcement cases, and also to provide general guidance on incor-
porating green infrastructure into their programs. We have devel-
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oped a helpful series of guidebooks on managing wet weather with
green infrastructure for municipal utilities and their stormwater
management officials, and that series of guidebooks to date has ad-
dressed financing, retrofitting green infrastructure, green streets,
and water harvesting policies. Again, more documents will be on
the way.

We are trying to provide as much information as possible to
allow municipal officials to select green infrastructure approaches
with confidence that they will work.

The American Recovery and Reinvestment Act set-aside for green
projects through the Clean Water State Revolving Fund provides
an outstanding opportunity to accelerate the integration of green
infrastructure into our stormwater management programs. EPA is
working with States to ensure that projects funded through this
set-aside represent good examples of green infrastructure ap-
proaches.

There are also unanswered questions. We understand perform-
ance of green infrastructure practices very well in some cases, rea-
sonably well in others. However, we need better tools for esti-
mating collective performance at regional scales. And there are still
questions about long-term performance of some practices under
various maintenance regimes. There are questions regarding the
maintenance of green infrastructure projects which are frequently
located on private property.

EPA and our national local partners are helping to change the
way our Nation views and manages stormwater. We look forward
to working with the Committee and our partners in order to
achieve mutual water quality goals, as well as to promote more liv-
able communities. Thank you.

Ms. EDWARDS. Thank you, Mr. Shapiro.

Dr. Traver?

Mr. TRAVER. Good morning. Or I should say good afternoon,
Madam Chair and Members of the Committee. My name is Rob
Traver. I am a Professor of Civil Engineering at Villanova Univer-
sity, and I was on the NRC Committee on reducing stormwater dis-
charge contributions to water pollution.

To protect our waters, our expectations of stormwater manage-
ment have recently shifted away from a purely flood control per-
spective to one addressing water quantity, quality, erosion, stream
bank protection. In addition thereto, of course, our original flood
control mandate. We have moved from detention strategies to nat-
ural control measures, addressing both the frequent, smaller
storms and the big ones.

If you take a look up here—I was asked to show a few pictures
of some green infrastructure—on the upper left is a 319 project of
Jordan Cove up in Connecticut. Notice the houses are closer to the
street to cut down the amount of the impervious surface, and the
traffic island is a treatment mechanism. On the right is a retrofit
of a street in Seattle. The center one at the top is basically showing
how we can slip these in to our infrastructure, showing this is a
bioswale between a pavement and a street.

The bottom three practices are all projects at Villanova Univer-
sity: a green roof paid for by the University, and a pervious con-
crete, and a bioinfiltration site paid through the 319 program.
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To me, I look at these as engineered approaches that are really
targeted to paved areas to first reduce and then employ nature to
treat the stormwater runoff.

Next slide, please.

[Slide.]

My last slide is just a picture a little bit more in depth of our
bioinfiltration site.

I have heard a lot of talk about maintenance. We don’t find that
to be a problem on this particular site. It was designed and built
in 2001 for about one inch of runoff; it takes about 80 to 90 percent
of the rainfall each year, infiltrating it through the soil, through a
chemical and biologically active matrix to provide treatment. We
have three or four overflows a year, and we expected that, and,
really, we have seen no change in performance over the last seven
or eight years on this particular site. And my belief is if we had
built this as part of the original construction, instead of a retrofit,
it would have paid for itself, as it requires less piping and culverts
than a traditional design.

Our NRC report does recognize some barriers. It recommends a
systems approach tailored to the watershed and implemented at
the municipal level, incorporating land use and all stressors. A pri-
mary barrier to us is the separation of stormwater quantity and
quality that has occurred in both the regulatory and scientific are-
nas. Standards should be based on science, and that includes the
role of flow as a pollutant. The real or perceived inability to not ad-
dress and not target flow as a pollutant simply does not allow us
to meet the full goals of the Clean Water Act.

Another barrier that we have actually already heard about today
is sometimes some of the older laws are in conflict with the newer
laws trying to implement green infrastructure. The simplest exam-
ple are ordinances that mandate required curbing or oversized
parking areas. A more insidious problem is newer design codes that
underestimate the performance of green infrastructures requiring
very large footprints and pushing builders and developers to more
expensive and less sustainable solutions.

Another barrier that we have is more in the technology. Imple-
mentation has proceeded faster than our ability to predict the out-
comes of the many processes involved. We know that they work
and they are tremendously more effective than what we did in the
past, but we aren’t able yet to predict a unique outcome from a
unique storm on these sites. We feel that a broad-based research
effort is needed to develop this ability and then apply it to the larg-
er watershed.

Because of the inherent variability of the natural processes, we
really feel this research needs to include laboratory, field, model
development, and long-term continuously monitored sites, so we
understand more about the design capabilities, the maintenance,
the longevity, and to really lower the cost to the homeowner and
community and avoid wasting millions of dollars on ineffective
practices like we have done in the past.

The perception barrier is the easiest one. At Villanova, we have
had thousands of people come to visit our research sites, and seeing
that a rain garden or a stormwater wetlands or pervious concrete
site is a good neighbor, there is no swamp monster coming out of
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them, there are no mosquitos, maintenance, talking about those
issues with our facilities staff, learning that we can actually reduce
the number of people we have mowing our sites by simply ceasing
to mow a retention basin are all positive answers that we put
across. And we feel, or I feel, I should say, that this concept could
be exported to our township buildings, supermarkets, or school dis-
tricts to engage the public in these particular sites. We really
looked at redevelopment as an opportunity to incorporate green in-
frastructure in areas that it never existed.

And from an engineering perspective, in summary, green infra-
structure is really the most cost-effective and sustainable approach
that we have in mitigating the effects of urban stormwater and to
reinduce the hydrologic processes lost during urbanization.

Thank you for the opportunity to testify.

Ms. EDWARDS. Thank you, Dr. Traver.

Mr. Neukrug, I apologize if I have completely botched your name.

Mr. NEUKRUG. No, you did not; you did very well. Thank you
very much.

Good afternoon, Madam Chair and Members of the Sub-
committee. I am Howard Neukrug, Director of the Office of Water-
sheds for the City of Philadelphia Water Department. It is an
honor to testify today on behalf of my utility, the city of Philadel-
phia, and the National Association of Clean Water Agencies.

Our mayor, Michael Nutter, is committed to making Philadelphia
the greenest city in America. He is about to launch an ambitious
plan which will make Philadelphia sustainable through the 21st
century and beyond. We fully expect that this effort will actually
strengthen our economy, while reducing our environmental foot-
print.

The pictures that are shown on the screens on the sides rep-
resent a future vision for Philadelphia. It is a vision that is en-
dorsed and supported by the mayor and the Philadelphia Water
Department. From the perspective of the city, the city responsible
for meeting Clean Water Act requirements, the mayor’s vision is
energizing. But to make this vision reality, we must change how
we think about the management of urban stormwater runoff. In
the context of sustainable cities, our primary focus must shift from
controlling discharges into our rivers and streams to stopping the
rainwater from becoming a pollutant in the first place.

We believe we can do this by changing the relationship between
land and water from an aggressive 19th century approach of build-
ing pipes and other barriers to one where we welcome the rain-
water as a local asset. Instead of building new sewer pipes, we can
plant trees and rain gardens and other aboveground amenities that
provide multiple benefits of economy, sense of place, ecology, and
the environment.

Green cities can address water resource and quality concerns,
while also tackling the sustainability goals of air quality, waste
produce reuse, urban heat island mitigation, carbon sequestration,
energy conservation, environmental justice, and quality of urban
life.

The U.S. EPA has been a great supporter of these concepts, as
has environmental organizations such as NRDC and American Riv-
ers and many Members of Congress, but we have a problem. While
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many at the highest levels of the EPA and elsewhere support the
green city clean water initiatives, EPA has yet to find the means
to incorporate these ideas into its regulatory policy and enforce-
ment framework.

What we need is a 21st century sustainable city’s interpretation
of the Clean Water Act. Without this, all the good wishes from our
many friends at the U.S. EPA, State regulators, mayors, governors,
Congress, environmental advocacy groups, and the public may have
been wasted. We will remain burdened with doubt about the future
of our programs by sometimes myopic interpretation of how we are
to achieve the goals of the Clean Water Act.

Simply put, expanding the traditional systems of gray infrastruc-
ture is not a sustainable approach. Yesterday’s sewer systems are
not designed to handle today’s challenges, nor are they equipped to
mimic natural stormwater management principles essential for re-
storing our rivers and streams to not just fishable and swimmable,
but to accessible, safe, and attractive. And isn’t this what this is
all about, caring for our streams so that they are clean and thriv-
ing and beautiful again?

NACWA has been working in support of this effort for a more ho-
listic approach that embraces these technologies to help solve our
water quality challenges. NACWA has also recently founded the
Clean Water America Alliance, of which I am a board member. The
Alliance seeks to promote an integrated national water policy that
advances environmental, sustainable communities.

In summary, I am here today on behalf of the city of Philadel-
phia, its water utility, and NACWA to call on Congress to recognize
that there has been a fundamental shift in how we manage and
view the urban landscape, and support us, the water sector, in our
efforts to implement sustainable solutions to stormwater manage-
ment.

Help us direct EPA to revise the CSO policy to allow and encour-
age green, sustainable approaches to overflow controls. And help us
by supporting legislation which establishes green infrastructure
pilot programs, creating set-asides in legislation such transpor-
tation bill, and finding a long-term sustainable funding source for
clean water infrastructure through a clean water trust fund.

In conclusion, the opportunities and the benefits of green
stormwater programs are just too great and the potential for fail-
ure and an unsustainable future for our urban centers is just too
unacceptable for us to fail. We need your help to frame policy and
enforcement strategies that meet the goals of the Clean Water Act
through implementation of green and sustainable cities.

Madam Chair, we look forward to working with you and other
Members of Congress on accomplishing these important goals, and
thank you very much. I would be happy to answer questions.

Ms. EDWARDS. Thank you, Mr. Neukrug.

Mr. Richards?

Mr. RiCHARDS. Madam Chair and Committee Members, thank
you for the invitation to speak on green infrastructure and low im-
pact design approaches. I represent NAFSMA, the National Asso-
ciation of Flood and Stormwater Management Agencies. We are a
30-year-old national organization representing approximately 100
local and State jurisdictions. We represent mostly large urban
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areas, focusing on stormwater and floodplain management and
flood safety. We often work closely with EPA, Corps of Engineers,
and FEMA on water policies.

First, we offer these general comments. NAFSMA supports the
Clean Water Act and tools like the NPDES Permit Program. Our
members primarily deal with non-point source pollution and
stormwater. Today, I will not be addressing wastewater, industrial,
or combined sewer systems, which have their own set of limitations
and issues.

We agree with the EPA description of green infrastructure that
it involves systems that mimic natural processes. It involves infil-
tration and evapor-transportation and recycling of runoff; it uses
tools like green roofs, porous pavements, and rain gardens, vege-
tated swales, and that they provide a variety of environmental ben-
efits. But most importantly, we agree that it accomplishes this as
a component of a holistic stormwater management system.

For testimony purposes, we consider a low impact design or LID
to be a component of green infrastructure and may use the terms
interchangeably, depending on the context.

We encourage green infrastructure where conditions are suitable.
However, we do not believe it is a sole solution. We offer, as re-
quested, a few barriers to implementing green infrastructure.

Number one, green infrastructure is more appropriate for some
parts of the Country than others. Some areas have soils that sim-
ply do not infiltrate well, a key component of green infrastructure.
With limited infiltration, more conventional detention techniques
may provide additional protection for sensitive streambanks by
lowering the peak runoff rates.

Number two, green infrastructure can be problematic for higher
density development. We have experienced that in ultra urban den-
sity land is at a premium, if available at all, for areas of vegetation
and infiltration. It may be more viable to allow options for higher
density development to participate in funding other techniques and
measures like extended dry detention basins further down in the
watershed.

Number three, the development marketplace in some areas has
not shown broad support of green infrastructure. Many green infra-
structure measures are natural, requiring ongoing routine mainte-
nance by private property owners. Not all markets appreciate the
benefit of nature up close and personal. Many markets want a
cleaner, more well defined streetscape and lawn area that offers
close to maintenance-free assurance.

Number four, green infrastructure could mean a huge increase in
the number of measures being constructed, operated, and main-
tained in a city. Green infrastructure seeks to mimic predeveloped
hydrology. This means collection and treatment of runoff in rel-
atively small amounts close to where it starts becoming runoff.
Studies have shown that this results often in large increases in a
number of these small measures, and maintaining or providing ad-
ministration for their maintenance could become a large financial
burden.

Number five, this financial burden could be much larger with
green infrastructure, as compared to conventional management
measures. For instance, we have a study from Denver, Colorado
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that showed total cost for construction, administration, mainte-
nance, and eventual rehabilitation of a green site to cost over six
times the cost of the conventional management technique. Now,
this was for a 100-acre multifamily development, resulting in, for
over 50 years, $38 million versus $6 million.

That said, we also agree that there are valid studies that showed
cost savings using green infrastructure. However, we want to just
recognize that it depends on the sites and it also depends on
whether you are including costs for addressing runoff volumes that
produce street, business, and home flooding.

Number six, LID needs to complement and support smart growth
concepts. Recent draft stormwater permits have moved towards
strong encouragement or even mandating LID through the use of
limiting impervious areas. This can actually increase sprawl.

So we offer some recommendations for overcoming these barriers.

Number one, Congress should encourage, rather than mandate,
green infrastructure when and where it is feasible and economi-
cally sustainable. This direction from the Federal Government will
go a long way in promoting what EPA has stated as their goal of
using an adaptive management philosophy of managing
stormwater. It is this adaptive management process that will en-
able us to scientifically and procedurally remove ineffective meth-
ods that may be too costly or infeasible.

Number two, increase funding for research and science for
stormwater management. We need to be able to fund pilot pro-
grams and extensive monitoring at both the site level and the wa-
tershed level to determine the effectiveness of different techniques.
Federally-funded grants and support programs are needed to sup-
plement what many of our members are trying to do on their own
already.

And, number three, continue to educate and involve leaders, mu-
nicipal officials, developers, and the public on stormwater manage-
ment issues. One of the useful best management practices for pro-
tecting and improving water quality is public education and in-
volvement. Each person, whether property owner or regulator, de-
veloper or policymaker, has a role in making the best decision.

Again, Madam Chair and Committee Members, thank you for
your time.

Ms. EDWARDS. Thank you, Mr. Richards.

Ms. Wahl?

Ms. WAHL. Madam Chair, Members of the Committee, thank you
for the chance to speak to you today on this subject. I am Mary
Wahl. I manage watershed services for the city of Portland, Or-
egon.

First, to your primary question about whether these green infra-
structure facilities work and there is utility for them in the urban
area. The answer is yes, absolutely they do work. They work for
the environment, clearly, but also for the economy and the rate-
payers as well. They don’t work everywhere, but they do work, and
we are expanding their use across the city.

Two examples I have on the boards down here. One is the pipe.
The one on the right is the pipe. We are one of the cities building
the 10-mile tunnel that is 100 feet underground, big enough to be
a subway. We look at that as an important part of our Clean Water
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Act response, but part of the past. We are not planning on that re-
sponse anymore. For the future, we plan to rely on the green infra-
structure to manage stormwater from development and infill. As
more and more people move in, if there is more stormwater, we will
use the facilities on the right.

An example of how much we are relying on those and why is that
in one 2.5 square mile area of Portland, we are putting 600 of these
facilities, primarily the curb extensions that you see on the bottom
picture of the board over here. Clearly, those are critical for the en-
vironmental pieces, but environment alone wouldn’t have brought
the funds to put 600 of these in one area. That resulted from a rig-
orous analysis by the engineers of alternatives and costs. The origi-
nal pipe design for that 2.5 square foot mile area was $144 million.
The current design with green—see what the green can do—and
then do the rest of the work with gray is $86 million. So the dif-
ference is $58 million by doing the green first and then the gray.

So we are expanding these where they work.

I will skip right to some of the solutions. You have heard some
great ones today. I would like to mention just a few others.

The first one is implement green infrastructure when the Federal
Government funds roads, buildings, and development. If you want
to know where these work and under what conditions, the way to
do that is to put them on the ground. That is what worked for us,
and I think it can work just as well for the Federal Government
as well.

The second is to capitalize green infrastructure. The pipes are
capitalized. People look at trees and know that those are important
assets, but, because they aren’t described as an asset, they don’t
get the same kind of funding. So, when the call comes down, the
call goes to pipes, typically, because we don’t have the ability to
capitalize these.

The third one that I would mention is to change the regulatory
framework. Two parts of that. Cities like Portland and Philadel-
phia and others across the Country that are doing these shouldn’t
get a regulatory hall pass, but the reverse is often the case, where
pipes are favored rather than the green infrastructure; and it
should at least be neutral, so that if the green infrastructure can
work, then that gets the regulatory compliance blessing, if you will.

The second one, and this might be the most important thing I
say to you today, that is, that the water law needs to change. Until
now it has been focused primarily on water quality, and that is ab-
solutely critical. It is what people think about when they think
about all of the water work we do. But the watershed science re-
quires us to expand that focus to hydrology. We need to worry
about where the water is, how much of it is, what time of the year.
Water needs to be in the watershed at the right time of the year
if we are going to have a chance to restore these watersheds. Green
infrastructure really speaks to hydrology or flow, and that needs to
get recognized in the law as well.

One other point I would like to make is that incentives are im-
portant. We have had EPA Wet Weather Grants. Over the past
several years they have helped immensely to subsidize, if you will,
some of the innovations and these green infrastructure demonstra-
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tion projects. A lot of this ends up on private property. We need
the grants to help subsidize that and get it started.

The other is that—and I will just mention this very quickly. The
first billion gallons a year of water off our CSO system comes from
people disconnecting their downspouts right off the roof, and it goes
onto the ground instead of into the pipe. That is a billion gallons
a year just for that. It costs us $53 a house to get the 50,000
houses in Portland to take that water off the sewer system and put
it on their yard. So incentives can make a huge difference.

I will stop there. I, like several other of the Members who have
mentioned this, would appreciate a chance to help you work on the
solutions as follow-up. I appreciate the chance to be here. Thank
you.

Ms. EDWARDS. Thank you.

Ms. Stoner?

Ms. STONER. Thank you. Good afternoon, Madam Chair and
Members of the Subcommittee. It is a pleasure to appear before
you today on behalf of the Natural Resources Defense Council to
discuss the role of green infrastructure in revitalizing our water-
ways and our cities.

First, I want to thank you for the Committee’s leadership already
on these issues and the House’s leadership on both the economic
recovery legislation and the reauthorization of the Clean Water
State Revolving Fund. We appreciate the recognition that green in-
frastructure got in both of those pieces of legislation already this
year.

Interest in green infrastructure is skyrocketing among Members
of Congress, the sewage treatment industry, State and local gov-
ernments, and the public. I think you can tell that from the wit-
nesses you are hearing from today. This is an opportune moment
to discuss the barriers to full, effective implementation of green in-
frastructure as an integral part of water and wastewater resource
management in communities across the Country.

My written testimony discusses a number of benefits of green in-
frastructure. In my oral remarks I will focus on just a few.

First, investment in green infrastructure creates jobs. Designing,
installing, and maintaining green infrastructure creates new jobs
for architects, designers, engineers, construction workers, plumb-
ers, maintenance workers, landscapers, and many more. For exam-
ple, a recent study by the D.C. Office of Planning found that invest-
ment of $900 million in retrofitting green roofs in D.C. would
produce more than 17,000 full-time annual jobs. Those are real jobs
that we need in our economy today.

Second, as many of the witnesses have indicated, investment in
green infrastructure saves money. It saves developers money asso-
ciated with paving, putting in curb and gutter, building piping sys-
tems, and digging centralized stormwater ponds. These types of de-
velopments also sell faster and bring in higher prices. EPA issued
a report last year quantifying those cost savings for developers. It
also requires lower operations and maintenance expenses, such as
energy cost for pumping water around and cost of treatment during
wet weather, when compared with storage tunnels and other hard
infrastructure solutions.
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Third, I want to tell you about a new study that NRDC has con-
ducted in cooperation with leading academics in California exam-
ining the potential for use of green infrastructure practices to aug-
ment water supplies and reduce energy use in California. Our anal-
ysis revealed that through implementing green infrastructure prac-
tices at new and redeveloped residential and commercial prop-
erties, 400,000-acre feet of water could be saved, or enough water
for about 400,000 families to meet their annual water supply
needs. This water is desperately needed in California right now,
and some of the water needed can be obtained through using green
infrastructure.

The California study also looked at using green infrastructure to
save energy. In areas such as Southern California that are depend-
ent on distant or energy-intensive sources of water, practices that
augment local water sources such as groundwater or captured rain-
water can be used to reduce energy use and its attendant green-
house gas emissions. NRDC’s study found that the 400,000-acre
feet of water I mentioned corresponds with potential savings of
over 1 million megawatt hours of electricity, avoiding the release
of over 340,000 metric tons of carbon dioxide per year, which is the
same amount of greenhouse gas reduction that is achieved by tak-
ing more than 60,000 cars off the roadways.

So even though we are primarily talking about water pollution
today, it is really important to keep in mind these other benefits
of green infrastructure.

Given all of the benefits, lots of communities are interested in in-
vesting in green infrastructure and an increasing number are doing
so despite the barriers. But there are several major reasons why
others haven’t done so. Today I will highlight three.

Lack of familiarity with green infrastructure approaches. While
knowledge of green infrastructure is spreading among utilities,
States, cities, citizen groups, and many others, lots of people have
never heard of it and many people, even those directly involved in
infrastructure decisions, have misconceptions about it. So Congress
can assist that effort by creating a green infrastructure program at
EPA to provide technical and compliance assistance, and also set
up regional centers of excellence to work with governmental au-
thorities to fill these information and communication gaps.

Second, there is a lack of effective integration of green infrastruc-
ture into the regulatory scheme. Several witnesses today have men-
tioned that. It should be the centerpiece of Clean Water Act permit-
ting for stormwater and for combined sewer systems. Now it is not
only not required, it is often actively discouraged by decision-mak-
ers. It should be the principal strategy employed.

And, third, technical and information needs. Green infrastruc-
ture approaches have been demonstrated to be effective at the site
and development level, but monitoring data on a watershed or
sewershed level is very sparse, and that is one of the barriers that
prevents this technology from being recognized by regulators. Con-
gress should fund research and demonstration projects to fill these
knowledge gaps.

Thank you.

Ms. EDWARDS. Thank you, and thank you to all our panel.
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I sit here with great interest and intrigue. I actually cut my po-
litical teeth doing work around water, impervious surfaces in my
local community, and I want to share this with you because I think
it is one of the challenges that we have to recognize. In my commu-
nity, which is just outside of Washington, D.C., we had a little
road, it is about a two-mile road, and we have spent years in our
community really battling with our local transportation authorities,
with our local environmental authorities about how to redo this
road. At first the local authorities, because of traffic problems,
wanted to widen the road to four lanes; it was a two-lane road,
two-lane winding road.

So after many years of this Congresswoman standing on the side
of the road with signs and protesting and testifying, at last the
planning authorities heard from the community and said, okay, we
will try to make a two-lane road. The problem with that, though,
is that the folks at our local department of transportation—you
know, we are really working with some older ideas, belief that a
two-lane road had to be 12 feet, each lane had to be 12 feet wide;
that in order to accommodate fire trucks and emergency vehicles,
they were dealing with using materials that actually were not con-
tributing at all to mitigating damage from runoff.

So multiple layers of problems actually internal to the agencies,
and I think not because they are not good people and not because
they are not smart and great engineers, but because there was a
lack of knowledge about how they could do things differently, both
in the planning process and in its implementation and in the con-
tracting and purchasing. What designer will you hire? Do you bring
on somebody who really understands walkable and livable commu-
nities, and who is committed to that; who understands not just the
language of smart growth, but the implementation of smart
growth?

So I am really delighted to be here to hear your testimony today
and I will begin by asking Mr. Shapiro and other Members of the
panel who would care to comment, do you think that there are
ways that the Federal and State governments can encourage local
ordinance and zoning changes that will allow for better incorpora-
tion of green infrastructure technologies and approaches? We have
heard that some municipalities have rules on the books that re-
quire local roads, as I said, to be wide, and those things interpret
AASHTO requirements in a way that doesn’t actually contribute to
a more green and a more environmentally friendly design. So I
wonder what the role of our Federal agencies, and particularly
EPA, is in trying to come up with some recommendations and
guidelines for the process that will really enable local planning au-
thorities to move in the right direction.

Mr. SHAPIRO. Thank you. Well, I think there are several things
we can be doing, some of which we are doing now, but we could
be doing more of. Partially recognizing these are largely local and
county decisions; providing the tools and information and education
about green infrastructure techniques to officials and to engineers
and others who are writing the city codes, passing the ordinances;
demonstrating that we have an alternative that will work better
for the community that can be put in place without hampering any
of the other values that led to the designs.
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People have certain street designs, as was mentioned, because
they believe it is necessary for fire protection. I think there is
enough experience now that has been developed that shows you
can still maintain the original goals, the protection, public safety
goals, but at the same time develop in a smarter, more efficient
way. As a number of panelists have said, it saves money; it is bet-
ter for the environment; it provides a much more pleasing urban
landscape. And as community leaders learn this and as the tools
and techniques become more accessible to the local officials and
their engineers, I think we will continue to see movement in the
direction of green infrastructure.

I think, as has also been mentioned, there are probably things
we can do with our Federal permitting programs that at least re-
move any impediments that we are inadvertently creating, and we
will be looking at that as well.

Ms. EDWARDS. Mr. Stoner or Mr. Shapiro? Ms. Stoner. I apolo-
gize.

Ms. STONER. No problem. Well, I would like to pick up on the
idea that Mr. Shapiro suggested at the end, which is one of the
ways to remove those local impediments to green infrastructure is
to have that be part of the municipal permitting process, and it ac-
tually works that way in Maryland, as you may know. There is a
State law that requires local ordinances that conflict with the low
impact development law there be removed. And I think that if we
were to follow up on Dr. Traver’s suggestions and directly address
the issues of hydrology and flow, and also Ms. Wahl’s suggestion
that we directly address hydrology and flow, which is essential to
actually achieving our water resource goals, then we could couple
that with requirements everywhere to remove the impediments
that would interfere with that goal, and I think that would be a
great way to move.

Ms. EDWARDS. Mr. Neukrug?

Mr. NEUKRUG. Thank you, Madam Chair. I was listening to the
responses from Mr. Shapiro and Ms. Stoner. I go back to what Ms.
Stoner had called the centerpiece of the Clean Water Act, green in-
frastructure, and recognizing how important it is to make that con-
nection between water and land. And you can start with the utili-
ties, but once you start with the utilities on this, it quickly evolves
to counties and townships and many, many others; street depart-
ments. Everyone starts to get involved. So it is a good way to get
things started.

And even on the Safe Drinking Water Act there is source water
protection, which again is an issue about watersheds, land-based
practices versus water practices; and anything that can be done in
the Clean Water Act, Safe Drinking Water Act to bring those two
issues together will help this cause.

In addition to that, requiring stormwater management and
stormwater phase two regulations. But something that is really
needed in this Country is to have mandatory stormwater ordi-
nances for every township in the Country of the United States, and
to have those reflect and have some sense of improvements if you
have green infrastructure as part of your results. Watershed base
permitting is something that the State of Pennsylvania and EPA
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has been working towards but have not really gotten successful im-
plementation of yet, and that should move forward.

I would just like to point out in Southeastern Pennsylvania,
EPA, the State and the Delaware River Basin Commission and the
Philadelphia Water Department are working together on something
called the Schuylkill Action Network, which brings together hun-
dreds of partners to deal with drinking water source protection and
other issues.

So there are a whole bunch of different ways to bring regional
partnerships together on the water side, the wastewater side, and
the land-based side.

Ms. EDWARDS. Ms. Wahl?

Ms. WaHL. Madam Chairwoman, back to your question about
streets and how to get these things done on streets, the question
in my mind isn’t so much what can the Federal Government do im-
mediately, but with green infrastructure, the way to get them done
is to look at the other urban need and then meet the watershed
purpose in that action. So, for instance, this one, the one on the
bottom, the curb extension, some people see that as a stormwater
facility. Most people in that area see it as traffic calming, because
in that neighborhood there has been a speeding problem. So those
curb extensions are not always seen as stormwater.

In other areas they are safe routes to school because if you put
the curb extensions in to get the intersection smaller and you also
make it into a curb extension for stormwater management, then it
doesn’t have to cost more, and you are getting the things done at
the same time.

So I would go back to my request to the Federal Government in
these kinds of facilities is to make sure that when you are con-
structing these for stormwater purposes, they get recognized for
that and you get compliance for that, because these are contrib-
uting to the watershed needs; they are just getting done under the
auspices of all kinds of urban needs at the same time.

Ms. EpwarDps. Thank you very much. I appreciate your men-
tioning that, and I am reminded that it was many pictures of Port-
land streets that we presented before our local county council that
help}e_:ld us move forward in our decision-making, so thank you very
much.

I have a question for Mr. Shapiro. Some of the green infrastruc-
ture technologies are really promising, but they are new; they real-
ly haven’t been tested yet in a lot of regions around the Country.
At the same time, you have a commitment to protect water quality.
So I wonder if you can describe the process or framework by which
the agency balances the need to protect water quality, while also
encouraging the adoption of some of the new approaches and in
ways that may be environmentally and cost-effective. And, again,
wondering your thoughts about the EPA’s work with communities
to put some of these new technologies into place while also ensur-
ing that water quality protections will be achieved.

Mr. SHAPIRO. Thank you. Of course, maintaining or restoring
water quality obviously is our primary mission under the Clean
Water Act, and I think the way we go about doing this is really
by building a body of experience that allows us to understand how
these technologies work and develop models or rules that help us
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establish expected performance. It is more difficult, historically,
with green infrastructure because the decisions that have to be
made are very site-specific and involve the soils and suitable green-
ery and hydrology of a particular area.

But EPA and other partners have supported research and moni-
toring that is accumulating that body of evidence, and then we, as
an agency that oversees the national permitting program—most of
the permits are issued by States, but as we look at those programs,
build that experience into the toolkits of permit writers so that
they know that, as they review permit applications, the tech-
nologies are demonstrated and they work.

In some cases, we are pretty far along in developing that knowl-
edge base, and we have a number of tools on our website. We have
a series of best practices; we have some design tools that are acces-
sible. In other cases—and I think one was mentioned this morning
in Kansas City—we are continuing to support municipal activities
and partnering with them in terms of putting a research compo-
nent in so that we can gather the data and continue to build our
experience base.

Another point I think that was made earlier is that we very
much support adaptive approaches, meaning if we think something
will work, we should be willing to go ahead and allow it to be used
under the permit, but make sure that as we review progress, as
monitoring data become available, as permits come up for renewal,
which they do on a five-year basis, if we find out it 1sn’t working,
we can make changes based on our understanding of what can
work.

So it is a learning process as we introduce the new technology,
but we first have to establish a groundwork, which I think now ex-
ists, demonstrating that the technology can work, and then gain
experience in applying it in specific locations.

Ms. EDWARDS. Do other panelists—Dr. Traver?

Mr. TRAVER. Yes, just for a moment here. I have heard a lot
today about how sometimes it works, sometimes it doesn’t work in
different areas. One of the strengths of green infrastructure is you
can really focus it on the problems that you are trying to address.
An example I use in my classes a lot of times, in Austin, appar-
ently they have all their rains in big heavy clumps a few times a
year. A green roof isn’t going to help you very much. Maryland,
Pennsylvania, this area, it is very helpful because most of our rain
is in small, little amounts. And it doesn’t matter what the soil con-
dition is underneath a green roof; it is evaporative type plants.

I know a lot of work has been done all over the Country on bio-
retention, including your area in Maryland, where they do not infil-
trate and they use evaporative type procedures.

So, you know, I kind of, I guess, get a little upset when I hear
that this one-size-fits-all doesn’t really work. It is an engineering
process and you need to take a look at what are your goals for your
watershed, what are you trying to do, and which ones will work in
your area.

Ms. EDWARDS. This sort of goes along the same line, but Mr.
Neukrug and maybe Ms. Stoner, do you have an idea when and
whether communities have been blocked from incorporating green
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infrastructure approaches and technologies in their long-term con-
trol plans? Is this a problem?

Mr. NEUKRUG. That is a very good question, and I think blocked
is the wrong word. I think there is an issue of risk aversion, and
the risk aversion is happening both from the perspective of the en-
vironmental agencies and the utilities. It is how do you put into
place this adaptive management that Mr. Shapiro talked about and
do it in a way that allows everyone to innovate and try new things
and move this process forward so that we can evolve our cities into
a sustainable future. And that is going to take time and it is going
to take trust.

We can’t take our eyes off the ball, which is, as Mr. Shapiro also
said, we have got to stop having sewage go into our rivers; and that
is clearly what the Clean Water Act is about. But, at the same
time, there are newer ways of doing these things, and at some
point we all have to get together and, either through legislation or
regulation or policy or just plain old trust, agree that this is some-
thing we should be trying.

Ms. EDWARDS. Ms. Stoner, I believe that was in your testimony.

Ms. STONER. Yes, it was. I appreciate your asking about it. I
agree with Mr. Neukrug. Again, it is not so much that it has been
blocked as that there have been pieces missing; and sometimes it
is the comfort of the engineers with it, sometimes it is the comfort
of the regulators and so forth. I think a big piece is this piece about
actually implementing intensively and monitoring; and that is
what we really need to get over the hurdle of the uncertainties that
sometimes prevent this from moving forward.

But I also want to mention, with respect to the issue that Dr.
Traver was talking about, another benefit of green infrastructure
is its flexibility. You know, one of the things that is true, I believe,
about climate change and the impacts on water is that we will see
different rain patterns in the future than we have seen in the past.
Most people predict more extreme storm events. But it varies some-
what in different parts of the Country and, again, the models aren’t
perfect, so the information isn’t perfect. But we do know that
things will be different in the future than they are now.

A green infrastructure kind of approach is one that is very flexi-
ble. You can add in more trees, more rain gardens, more green
roofs, more street edge alternatives as the need arises; whereas,
pipes don’t grow. You put in a pipe, a big underground pipe like
the one shown up here, and that is what you are going to have,
whether that is what you need in the future or not. So I think
sometimes uncertainty helps us in terms of the flexibility to look
at solutions that are adaptive over time.

Ms. EDWARDS. Thank you.

One question for Mr. Richards. You seem to suggest in your testi-
mony that there was some inconsistency between the idea of low
impact development and smart growth. Did I mishear you or mis-
read you?

Mr. RICHARDS. You heard me correctly in that sometimes, if you
are using the idea or focusing in the idea that less impervious is
what you have got to do, then sometimes that can encourage the
development to sprawl a little bit, rather than to tighten up and
look more like what I would consider to be smart growth as associ-



44

ated with maybe transit-oriented developments or developments
that are higher in density and more urban. If you are pushing peo-
ple to focus on less impervious, that is hard to do in those areas.

So my point was there should be options associated with that. If
you can use things like green roofs or if you can use permeable
pavements and things like that in those situations, those are great,
and we should be doing that. If those options aren’t available for
some reason or another, there should just be other options.

Nll'lsﬁ EDWARDS. Do other panelists have a comment on this? Ms.
Wahl?

Ms. WaHL. Madam Chair, I think there are times when people
want density and want green, and think that they can’t work to-
gether, but that has not been our experience so far. They are hard-
er to do in already developed areas and most of the urban areas
are built out, but they can be done in those areas as well, espe-
cially at redevelopment time. Our approach was to put a
stormwater management manual in place that required, whenever
you develop 500 square feet or more, you have to try to manage the
stormwater onsite, on the surface, in vegetated facilities; and it un-
leashed thousands of these across the city, so people are learning
how to do it.

Again, it is just important that—I would echo what Dr. Traver
said, that different ones work in different places for different condi-
tions, and it is not that we are all looking, if you will, for guidance
from EPA on that as compiling what all of the cities and entities
around the Country are doing, compile that, prove it up or disprove
it, and put that information back out, because I think that is where
all of the innovation is happening.

Ms. EDWARDS. Thank you.

Mr. Shapiro, just on this, is the EPA proactively presenting op-
tions to permit applicants regarding the proper mix of green and
gray infrastructure for given areas? And, if not, do you intend to?

Mr. SHAPIRO. Well, again, in most cases EPA isn’t the direct per-
mit writer; in some States we are. I think 46 States manage the
permitting program themselves, so we are working with the State
programs to help them improve their permitting. So, typically, we
are not engaged directly with the community in writing the per-
mits. There are some cases where, as in the case of Kansas City,
Portland, I believe, as well as Cincinnati, we have been working
with the communities directly in helping them introduce green in-
frastructure approaches; but we are more involved and engaged in
trying to get the tools and the information out so that the bulk of
the permitting work and the local permitting work that is done is
able to go forward incorporating green infrastructure approaches.
Again, where we get involved is usually a pilot type of activity or
one where we are engaged in sort of a research collaboration in ad-
dition to developing a specific permit.

Ms. EDWARDS. Mr. Shapiro, has the agency considered being
more proactively involved in providing guidance even in those in-
stances where you are not sort of the first up for the purposes of
permitting?

Mr. SHAPIRO. Yes, we have, and I think in my testimony I men-
tioned that in a couple of cases we have already sent out national
memos where we have directed our regional staff to consider very
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strongly green infrastructure approaches. We made it very clear
that, as far as we are concerned—and this includes not just the Of-
fice of Water, but the Water Office of Enforcement as well—green
infrastructure approaches are perfectly appropriate for incorpora-
tion into NPDES permits, and we have other documents that en-
courage their use.

So we have taken that approach. We can certainly do more, and
should be doing more, but we created a green infrastructure initia-
tive specifically to promote the idea and to work with partner to
motivate a much greater use of the approach.

Ms. EDWARDS. And do you have any results that this Sub-
committee could take a look at?

Mr. SHAPIRO. In terms of increase in the actual application of
green infrastructures or greater numbers of permits that reflect
green infrastructure approaches, I don’t think we have results that
we can demonstrate today. There are case studies, as I said, which
we have identified. There are products that our program has pro-
duced. Again, I mentioned some of those. But in terms of actual
numbers of permits and amount of stormwater control through
green approaches, we don’t have results that I can report to you
right now.

Ms. EDWARDS. And is this an appropriate area—and perhaps any
of you could comment on this—where you would need more guid-
ance, more authority from the Congress to be more affirmative and
deliberate in working with State authorities?

Mr. SHAPIRO. Not necessarily, although there are some issues
that go beyond some of the work we have done to date that have
been raised, for example, by the National Research Council study
and recommendations, where we are looking very closely at our ex-
isting authorities, for example, on the issue of managing the hy-
drology as opposed to the quality aspects of runoff that we are still
looking at. But at this point I can’t point to a specific authority
that we are lacking that would prevent us from moving forward.

Ms. EDWARDS. Ms. Stoner?

Ms. STONER. Yes, thanks, Madam Chair. I would say that the
agency has quite a bit of authority that it has not yet used. One
example I would give is setting technology-based standards based
on maintaining predevelopment hydrology, which is the basis prin-
ciple here for green infrastructure, for the construction and devel-
opment industry, which is something that NRDC has been pro-
moting for a while. That is the most effective time to put in green
infrastructure, as several of the panelists have mentioned. So that
should be the first step, is to make sure we start building things
right the first time. The retrofitting sometimes is more difficult and
more expensive. So I think that is one step.

One thing that the Congress will be looking at later this year
that would be a good time to think about green infrastructure is
the surface transportation bill. Of course, roads are huge source of
stormwater pollution, which is one of the reasons why I actually
think that this work is very compatible with smart growth. We
definitely want to see compact cities to protect water resources, and
I view myself as a smart growth advocate as well as a green infra-
structure advocate in working to revive cities. But in that surface
transportation bill, it would be great if the Congress could look at
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ensuring that there are funds and that there are standards to pre-
vent stormwater pollution from those federally-funded roads.

Ms. EDWARDS. Thank you for that recommendation. As you prob-
ably know, there are some of us who share that view.

We don’t have any further questions, so I would like to thank the
panel, thank our witnesses. We really appreciate your testimony
today and look forward to continuing to hear from you and to work
with you. Thank you.

[Whereupon, at 1:19 p.m., the Subcommittee was adjourned.]
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Chairwoman Johnson and Ranking Member Boozman, thank you for holding this hearing
today on efforts to address urban stormwater runoff.

I believe it is critical to incentivize incorporation of green infrastructure practices in
wastewater treatment facilities in urban areas. By using the natural environment to
manage stormwater we can reduce its volume before it reaches stormwater or sewer
conveyance systems.

In my hometown of St. Louis, Missouri we have some of the oldest water infrastructure
in the country, in fact some dating back to the Civil War. Due to this aged infrastructure
we have frequent overflows into one of our nation’s treasures, the Mississippi River.
Incorporation of green infrastructure could reduce stormwater runoff flowing into the
river and bringing with it trash, soil solids, and animal waste.

It has been estimated that two thirds of the development on the ground in 2050 will be
built between 2007 and then. Although this provides many challenges it also provides us
with a great opportunity in that we can build this infrastructure to mitigate the harmful
impacts of stormwater runoff in urban areas.

In closing, I would like to thank our witnesses for joining us today, especially Mark
Funkhouser from my home state of Missouri, and I look forward to hearing their

testimony.
Sde @A//a’\.—-
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Madam Chairwoman, I would like to thank you for calling a hearing on such a crucial issue for
cities across the nation, including my home, Kansas City. Water issues have been central to
Kansas Citians since the city’s founding more than 150 years ago, when traders recognized the
Missouri River would provide ample opportunities for trade and westward expaunsion. However,
the river that brought such opportunity has also in recent years wrought destruction for citizens
of Kansas City through floodwaters and sewer overflows.

In order to comply with the Clean Water Act of 1972, the City of Kansas City has developed the
largest capital project the city has ever undertaken. This Combined Sewer Overflow plan will
cost $2.5 billion over 25 years. As you know from your recent visit, Kansas City has decided as a
community that green infrastructure must be a main component of its sewer overflow control
strategy. To that end, Kansas City’s plan allocates tens of millions of dollars toward
implementing green infrastructure solutions. The plan continues and expands the City’s award-
winning “10,000 Rain Gardens” campaign, which educates citizens about the benefits of
installing rain gardens and provides resources to residents who want to plant a rain garden. The
program will be expanded to help residents disconnect their downspouts. Recognizing the
economic benefits of green infrastructure to the long term local economy, Kansas City is also
allocating significant resources to developing the green collar workers that are needed to build
green infrastructure. In tough times, these jobs will provide an economic stimulus to distressed
areas. Finally, Kansas City has kicked off the largest demonstration of green solutions for CSO
control in the nation, in the Marlborough neighborhood. Covering 100 acres, the project will be
designed to store 500,000 gallons of stormwater through green infrastructure. Originally, the
plan called for two underground storage tanks, while the new plan will beautify the
neighborhood and save money.

Last May, I was very public in urging the Mayor and City Council to adopt the "greenest plan
possible.” When I encouraged the City to include more ‘green’ solutions in its Combined Sewer
Overflow Plan, I promised the City that the path to ‘green’ would yield more opportunities for
federal funding. I said I would fight tooth-and-nail for money if the City advanced the vision of a
healthier, more sustainable and greener future.

Making the first step in keeping that promise, last week, with the Chairwoman’s help and
support, I was able to add a provision to H.R. 1262, The Water Quality Investment Act of 2009
that designates 20 percent of the $2.5 billion devoted to funding municipal Combined and
Sanitary Sewer Overflow grants go to projects incorporating green infrastructure approaches and
practices. This amendment makes Kansas City’s commitment to green pay off with a greater
chance at millions of federal dollars. It also strikes a reasonable balance between green
infrastructure and traditional control systems, as both have a role in creating a sustainable and
workable solution to sewer overflows. I would especially like to thank you, Chairwoman
Johnson, and also Chairman Oberstar, for your support in advocating my amendment’s inclusion
in the bill.

I hope this bill and future efforts will help cities adopt these and other innovative strategies, and
adhere to the New Direction this Congress has charted: one in which economic prosperity,
environmental protection, and social well-being are not mutually exclusive.
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Thank you, Madame Chairwoman, for holding today’s hearing on
efforts to address urban stormwater runoff. This is an important issue to
examine given the health and environmental impacts it has on our

constituents and our communities.

Urbah development has an enormous impact on the quality of our
nation’s waters. Development alters how rainfall and water are intercepted
and absorbed which then result in stormwater runoff. There are a variety of
approaches to dealing with stormwater runoff, including regulatory;
combined sewer stormwater control; and new, green infrastructure for

stormwater control.

I am particularly interested in hearing from our witnesses on the green
infrastructure component, given studies in Maryland and [llinois have shown
that new residential developments that use green infrastructure technologies

saved $3,500 to $4,500 per lot (quarter- to half-acre lots), compared to new
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developments with conventional stormwater controls.  Further, the state of
Hlinois, and in particular, the City of Chicago, has been working on green
infrastructure, including at its airports; on its roads; and with its wastewater
infrastructure. [ am also interested in hearing from our witnesses on how
our current federal policies are addressing urban stormwater runoff and areas

for improvement.

I am pleased that we are having a hearing on this to look at significant
policy issues affecting our nation’s ability to maintain and ensure clean
water for our communities. I welcome the witnesses here today, and look

forward to their testimony.
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--Thank you Madame Chairwoman.

--According to the Environmental Protection Agency, nearly 30 percent of known

pollution to our nation’s waters is attributable to stormwater runoff.
--The question is not whether we address this issue, but rather, how.

--I am eager to hear from today’s witnesses about their experience with mitigation

approaches aimed at reducing the amount of pollution caused by stormwater runoff,

--Obviously, the best time to design a new mitigation system is when an area is first
being developed, or when it is being redeveloped. The good news is, development

happens more often than we think.

--According to one study which we will hear about this morning, when we estimate all
the new or replaced homes, offices, stores and other non-residential buildings that will be
built in the coming decades, nearly two thirds of development on the ground will be built
between 2007 and 2050.

--There is an enormous opportunity, and that’s why I am glad we are having this hearing

today.

--1 yield back.
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Tom Barrect
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Testimony of Mayor Tom Barrett

Good morning, Madam Chairwoman and members of the Subcommittee on Water Resources
and Environment.

Thank you for the opportunity to appear before this committee and discuss Milwaukee’s efforts
to reduce urban stormwater runoff pollution, the largest remaining threat to water quality in our
local rivers and Lake Michigan.

The Clean Water Act of 1972 resulted in unprecedented investments in wastewater infrastructure
improvements across the country. The federal government led the way to cleaner water by
investing more than $72 billion to help cities construct and upgrade their sewer systems and
wastewater treatment facilities.

However, today urban areas face a far different threat to water quality than existed in the 1970’s.
In Milwaukee, for example, the latest scientific research shows that 89% of the bacteria pollution
entering our major rivers and Lake Michigan comes from urban and rural runoff. Sewer
overflows and wastewater treatment plants comprise the other 11%.

The science is clearly telling us that to make real progress toward achieving swimmable and
fishable waterways, a more holistic water policy in the future that addresses both point and non-
point pollution will be required.

According to the Environmental Protection Agency (EPA) and other federal agencies, the nation
faces a $300-500 billion water infrastructure funding gap for what needs to be spent on water
related infrastructure over the next 20 years. Federal assistance has declined more than 70
percent, and now local communities shoulder more than 95 percent of the cost of clean water.

Sewer pipes in older cities leak. Fixing those leaks in the nearly 6,000 miles of sewers in the
Milwaukee region is a huge financial strain on local budgets. Milwaukee has not been shirking
its responsibility on stormwater. We have a stormwater fee that is based on impervious surface
area. We use that funding source to help meet the backlog in sewer line repairs.

But, due 1o a lack of funding, our current replacement cycle for our local sewers in the City of
Milwaukee is 100 years. That hard reality poses a significant threat to the great progress we’ve

Qffice of the Mayor + City Hall . 200 East Wells Street - Milwaukee, Wisconsin 53202
(414) 286-2200 . fax (414) 286-3191 : mayor@milwaukee.gov
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made over the years to reduce combined sewer overflows from 60 per year to an average of two
each year. :

1 stand with my fellow mayors in the Great Lakes and St. Lawrence Cities Initiative in strong
support of the effort in Congress to establish a Clean Water Trust Fund to rebuild our nation’s
water infrastructure. Our nation’s cities need the federal government to help close the water
infrastructure funding gap that has grown over the years just to prevent us from losing ground in
our efforts to reduce point source pollution. At the same time, a new federal funding source is
needed to construct the large-scale green infrastructure projects necessary to address polluted
runoff in our cities.

To ensure that future investments result in clean water, we need to think like a watershed. We
must integrate our efforts to reduce pollution from our factories and wastewater treatment plants
with efforts to reduce stormwater pollution. This integration could start with the EPA helping
the Milwaukee region move to a watershed permit and to help us to pilot a water quality trading
system that could be model for the rest of the country.

Milwaukee has attacked polluted runoff with a variety of green infrastructure approaches,
including green roofs, such as the one on the City Hall Municipal Building, rain gardens and
green roofs at our public housing developments, neighborhood-wide downspout disconnection
with rain barrel installation, and porous pavement.

One experience with green infrastructure in particular that I’d like to share with you was
recognized with a national award from the Sierra Club and has turned out to be quite popular
with the public.

We had a brownfield in the Menomonee River Valley that used to be a former rail yard and
manufacturing center. It took nearly two dozen state and federal brownfield grants to clean up
and redevelop this 1,200-acre space which is now home to the Harley Davidson Museum and
more than a dozen other businesses. This redevelopment project has created 4,200 jobs since
1998.

When looking at the how to deal with the water that would run off the site after it was
redeveloped, there were two paths to consider. One choice would have been to build a big pipe
deep in the ground to collect the polluted water and send it to our treatment plants. The problem
with a traditional pipes and plants approach is that the public doesn’t get any direct enjoyment
with this type of hidden infrastructure, as I call it. You can’t hold a picnic or a tailgate party ina
Deep Tunnel.
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Instead, we decided to keep the water out of the sewer system by using green infrastructure on
the surface of the land to capture and clean every drop of rain that falls on the business park
before being slowly released to the river.

We created a beautiful stormwater park where people use the Hank Aaron Trail to bike and walk
to Miller Stadium where the Milwaukee Brewers play baseball. There’s easy public access to the
Menomonee River where visitors can hike or fish for salmon and trout. Youth workers have
planted prairies and hundreds of stormwater trees to restore habitat.

The businesses that locate there benefit financially because they can rely to a great extent on the
regional stormwater system that was created, rather than bearing the cost on their own. They
also benefit from the enbanced green space and aesthetics. Using green infrastructure made it
possible to connect people and jobs and recreation at a formerly blighted area in the heart of
Milwaukee.

I like to say that Milwaukee is located on the “Fresh Coast’ because we have a huge body of
fresh water right at our front door. Water will be one of the largest economic growth sectors in
the world over the next decades. 1.2 billion people worldwide suffer from lack of clean water.
2.6 billion people lack adequate sanitation, primarily due to water conditions.

As Mayor, growing our water economy is central to my vision for Milwaukee. I'm not talking
about selling our water. 1 am talking about growing and selling our technology and expertise
with treating freshwater. If we can figure out how to cost effectively manage polluted runoff,
our country will lead this sector of the emerging global green jobs economy.

Conclusion

Lake Michigan is a tremendous economic and recreational resource for Milwaukee. The cities
around the Great Lakes don't want to backslide on water quality improvements, but that may
happen unless we take action.

I’'m not asking the federal government to do it all. Municipalities will continue to shoulder the
vast majority of the cost of clean water. According to a study by the Great Lakes and St.
Lawrence Cities Initiative, local governments invest an estimated $15 billion annually to protect
the Great Lakes. But that’s not nearly enough to meet the escalating threats to this resource,
particularly while we’re experiencing ongoing cuts to federal restoration programs.

The future drive to clean water requires integrated approaches that attack all threats to the
resource with sustainable financial support from federal, state, and local governments. The
federal government has historically played a leading role in protecting water resources. The time
has come for Congress to reestablish that role by creating a Clean Water Trust Fund to protect
the water resources and economies in urban areas. Thank you.



55

WRITTEN TESTIMONY

SUBMITTED BY

THE HONORABLE MARK FUNKHOUSER
MAYOR OF KANSAS CITY
CITY HALL, 29™ FLOOR
414 E. 12" STREET
KANSAS CITY, MISSOURI 64106
(816) 513-3500

BEFORE

THE SUBCOMMITTEE ON WATER RESOURCES AND THE
ENVIRONMENT REGARDING “EFFORTS TO ADDRESS URBAN
STORMWATER RUNOFF.”

MARCH 19,2009 AT 10:006 A.M.
ROOM 2167 OF THE RAYBURN HOUSE OFFICE BUILDING



56
Madam Chairwoman and Ranking Member:

Thank you so much for this opportunity to address your subcommitiee on
Water Resources and the Environment regarding Kansas City, Missouri’s
efforts to address urban stormwater runoff. 1 also want to thank you again,
Chairwoman Johnson, for taking time to visit our city last year to review our
water facilities and related efforts.

We also appreciate the support you provided to our Congressman,
Representative Emanuel Cleaver, in his effort to secure a twenty percent
designation for green strategies as an amendment to H.R. 1262, the Water
Quality Investment Act of 2009, which passed the House of Representatives
just last week. As deliberations on this measure and related measures
proceed, we look forward to working with you to ensure the provision of
enhanced federal resources, including direct grants to communities with
sewer control plans, which are needed to assist communities such as Kansas
City. Truly and without equivocation, your commitment to improving our
nation’s water infrastructure is commended and appreciated.

In terms of today’s hearing, 1 pleased to report that our community’s vision
for Kansas City is to become America’s Green Region. As you know from
your visit to our city, we have a seriously outdated system that was built
over 100 years ago. Moreover, we face the dual challenges of meeting
modern-day demand and investing strategies required by the future. In this
regard, our region is committed to investing in green infrastructure not only
to address our water quality issues but also to create jobs and enhance our
citizen’s quality of life.

Kansas City is so committed to this vision, we developed through a five-year
community driven process, a Green Solutions Position Paper, which is
attached and hereby incorporated into this testimony by reference. This
paper was endorsed by City Council resolution and embraced by our City
staff through various implementation initiatives. This document provides
the foundation for our recent submittal of Kansas City’s Overflow Control
Plan to the US Environmental Protection Agency. This plan includes a
significant investment in green infrastructure and green initiatives to help
address our combined sewer overflow problem.
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Kansas City also adopted a cutting edge stream setback ordinance, which is
the backbone to our green infrastructure program. We also changed our
development codes to encourage low impact design approaches. These
green initiatives will help us prevent problems in the future but it will not
address the massive flooding issues we have in our already developed areas,
which is estimated at $2.1 billon. This also does not include the $2.4 billon
we need to invest in our sewer plan. As our forefathers did 150 years ago, it
is now our generation’s time to reinvest in our aging stormwater and
wastewater infrastructure using green technologies to enhance its function.

In Kansas City, there are three issues associated with green infrastructure:

1. Green solutions are a relatively new technology in Kansas City.
We need to better understand the true costs and benefits and the
long-term impacts of this approach. The two biggest barriers to
success are time and money. We will need time to innovate and a
significant investment to realize and evaluate the actual impacts to
water quality. We look forward to a partnership with the federal
government to move ahead with green solutions on the scale
needed in Kansas City.

2. Green solutions are only one part of the overall strategy to manage
Kansas City’s wet weather issues. While green solutions will not
completely replace the need for new gray infrastructure such as
pipes, storage facilities and plant upgrades, it will enhance our
neighborhoods and we hope they will reduce the level of
investment we need to make in gray, traditional infrastructure.
Green solutions are designed to manage small storms but don’t
address the heavy rains we have in Kansas City that cause loss of
life and extensive property damage.

3. Stormwater management, in most cities across the country, is
typically underfunded. These facilities are out-of-sight, out-of-
mind. Green infrastructure is not out-of-sight. The plant materials
of green infrastructure create a visual presence above ground and
not only require more frequent attention but a different type of
maintenance. On-going maintenance of green infrastructure is
typically left to the local govermnment and in any economic
situation, is difficult to fund. State & federal funding for green
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infrastructure is very limited. There are some funds available for
research. The US Environmental Protection Agency is monitoring
the impact of a green infrastructure project Kansas City is building
in a 100-acre pilot project. The federal government has invested in
Kansas City’s major flood control system but that has barely
scratched the surface in terms of addressing our overall flooding
issue. State and federal funds are not as readily available for
traditional stormwater capital investments. Cities don’t typically
invest until after the major flood has occurred.

Kansas Citians value natural resources. Protecting water as a valuable
resource is a top priority. Kansas City is embracing green solutions
while recognizing the risks associated with this strategy. The level of
investment needed and risks are great. It is our hope that Congress and
the Administration work hand-in-hand with local governments to explore
and implement the green infrastructure approach.

I want to thank you again for allowing me to testify. I would be happy to
answer any questions.
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Water, A Vital & Valuable Natural Resource ¢
Green Solutions Position Paper

Executive Summary

POSITION

Kansas Citians value natural resources. We value open space, tree lined stream corridors and
wildlife habitat. We value clean streams, lakes and rivers. We use and enjoy trails and eagerly
pursue recreational activities that connect us to these natural areas. Surveys of Kansas Citians
consistently confirm that protecting our natural resources is a top priority to a majority of our
community. According to the 2006 Wet Weather Solutions Program Public Opinion Survey resuits,
more than three-quarters (77%) of the residents surveyed thought City leaders should place a very
high or high priority on maintaining and protecting streams. Ninety-two percent (92%) of those
surveyed also indicated that they valued natural resources.

Historically, our most valuable natural resource - water ~ has often been a destructive force.
Floodwaters have caused damage to structures throughout the community. Citizens have lost their
lives during flood events. Our waterways are being polluted by both humans and animals. Our
sewer systems can be overwhelmed by too much water, causing sanitary sewers to overflow. The
methods and practices of the past clearly are not working. We need to develop new solutions that
will solve these issues, or we risk destroying the very resources that we value, and jeopardizing
human health and the quality of life that we enjoy in Kansas City.

Citizens know that clean water in our urban rivers and streams is a key to a healthy community
with abundant recreational opportunities. The Wet Weather Community Panel strongly believes
that green solutions must be a comprehensive and fully integrated part of Kansas City’s Wet
Weather Solutions Program. Green solutions are strategies that result in on-the-ground projects
which are specifically designed to reduce stormwater runoff, reduce water pollution, create
recreational amenities, and protect our natural resources through the use of "green infrastructure”
{also referred to as "natural systems”) such as rain gardens, bic-retention facilities, stream
restoration, stream buffers and other scientifically proven methods.

RECOMMENDATIONS

The task of the City'’s Wet Weather Solutions Program is to find ways to address some of the
concerns that our community faces in managing water. This program will be the largest public
infrastructure investment in our community's history. If Kansas Citians are to support such a
significant investment, then we deserve to see this investment result in the protection and
enhancement of the natural resources we value so highly. Kansas City can create a city rich with
natural resources by adopting the following basic philosophy, which serves as the basis for a
green solutions approach:

Water is a vital and valuable natural resource.
Protecting water as a valuable resource is a top priority.

GreenSolutions_PositionPaper_071807 1110
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Protecting water as a valuable resource means:

—~Keeping stormwater where it falls, using native landscaping to treat the pollutants and
reducing the amount of stormwater that leaves the site.

—Keeping buildings away from streams and using native vegetation to filter stormwater
pollutants before they enter the streams.

~Creating multiple benefits when managing stormwater; incorporating water as a design
feature and amenity.

Creative partnerships, focused land conservation and restoration, community education,
development incentives, regulations and sustainable infrastructure projects are all green
solutions. All are critical if we are to succeed in protecting water as a valuable resource. Every
decision should be viewed as an opportunity for a green solutions approach.

CONNECTIONS
The philosophy and recommendations of the Wet Weather Community Panel are consistent with
existing City policy and past actions such as:

~Adoption of American Public Works Association {APWA) 5600 stormwater standards and
Best Management Practice (BMP) manual which improve the design of new development.

—Adoption of Erosion and Sediment Control standards which improve the construction of
new developments and protect streams from sediment.

—Adoption of Climate Protection Plan Phase | Recommendations which recognizes the
multiple benefits of green solutions.

ACTIONS

This position paper sets out specific Green Solutions Implementation Strafegies that the Wet
Weather Community Panel strongly recommends in order to achieve the protection of water as a
valuable resource. We believe that successfully pursuing the strategies laid out in this paper will
result in measurable social, economic and environmental benefits that will enhance the quality of
life for all Kansas Citians.

GreenSolutions_PositionPaper_071807 2110
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Position Paper

PURPOSE

The purpose of this position paper is to advocate for adoption of a formal policy for the City of
Kansas City Missouri that recognizes water as a vital and valuable natural resource, and that
integrates the protection of water into every component of the City's comprehensive Wet Weather
Solutions Program plan. This position paper sets out implementation strategies for developing a
comprehensive approach to water protection, an approach that has been defined as “Green
Solutions.™

KANSAS CITY’'S WET WEATHER SOLUTIONS PROGRAM

The Water Services Department of the City of Kansas City has been tasked, through the mandates
of the federal Clean Water Act and otherwise, with developing a comprehensive solution to
addressing some of the water issues faced by the City, such as flooding, deteriorating sewers,
sewer overflows and poliution of our urban creeks and streams. In order to facilitate a
comprehensive, holistic approach, three divisions of the Water Services Department, the Overflow
Control Program {OCP), the Stormwater Utility Division, and the Waterways Division, were
combined, in a comprehensive approach dubbed the Wet Weather Solutions Program.

In 2003, Mayor Barnes appointed a citizen’s advisory board, known as the Wet Weather
Community Panel (Panel), to provide citizen input to the City's Wet Weather Solutions Program
Team. The Panel developed a set of goals, or desired outcomes, to guide their work, listed below
in no particular order:

* Goal: Minimize loss of life and injury and reduce property damage due to flooding.
e Goal: Improve water quality.

e Goal: Maximize economic, social and environmental benefits, optimize infrastructure
investment and enhance natural habitats.

A subcommitiee of the Panel was formed, known as the Green Solutions Subcommittee. The
Subcommittee’s task was to focus on strategies that recognize the importance and role of green
infrastructure — trees, vegetation, wetlands, and preserved open space - in mitigating negative
environmental impacts and enhancing the quality of life for all of our citizens. The Green Solutions
Subcommittee identified the need for a broad city policy, focusing on the protection of water as a
vital and valuable natural resource, as critical to the integration of green infrastructure into the
City's comprehensive Wet Weather Solutions Program plan. This position paper is the result of the
Subcommittee’s efforts.

TOWARD A STEWARDSHIP ETHIC

Kansas City, like many cities across the country, faces immense challenges in addressing issues
associated with stormwater management and the control of sanitary sewer overflows. Substantial
resources will be needed to adequately address these challenges and every resident will be

* The term "Green Solutions” was chosen, in lieu of the more traditional terminology of “green infrastructure,” to denote
an approach that encompasses not only the use of natural systems on the ground, but also includes changes in
traditional planning and management practices that encourage and enhance the use of natural systems.
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impacted. Citizens, through various public participation avenues and opinion surveys, have
indicated a recognition and preference for Green Solutions as an integral element of these future
investments. {Attachment A)

87% of those surveyed in the 2006 Wet Weather Solutions Program Public Opinion Survey
indicated that they would support an ordinance that would require developers to protect streams
and stream corridors when land is developed.

When the concept of Green Solutions is understood, the benefits of a Green Solutions approach to
urban growth and resource management can not be ignored. An efficient, effective approach to
addressing wet weather issues in Kansas City, one that works with nature and not against it,
makes absolute sense. Kansas City is poised to experience an “environmental revolution”.
Problems of climate change, water quality, waste management and deteriorating infrastructure
demand a substantial shift in how Kansas City approaches urban growth and management of ifs
existing resources. A new environmental ethic that values the stewardship of our natural resources
and assets as an essential part of our economic and social well-being is emerging. This is what
the citizens of Kansas City are demanding, to meet the high standards for the quality of life that we
expect and deserve.

This does not mean that growth or redevelopment can not occur, but it needs to happen differently
than the traditional approach of the last century. The goal is to ensure approaches that preserve
natural resources and that maximize economic, social, and environmental benefits. Green
Solutions promote sensitive development in appropriate locations while preserving existing natural
attributes of the landscape, including our urban streams and rivers, so they can continue fo perform
their essential functions.

Recently, the City took steps to minimize the deterioration of our urban streams through the
adoption of new drainage standards, a stormwater best management practices manual, and
sediment and erosion controf design standards. Implementation of these new criteria will begin fo
address decreasing water runoff by requiring the treatment of runoff from new development and
significant redevelopment, and by controlling runoff from construction sites.

Implementation of the Green Solutions Strategies recommended in this position paper is the next
criical step that the City must take to further reduce the negative environmental impacts of
stormwater runoff and wastewater discharges to our urban rivers and streams.

EPA ENCOURAGES GREEN SOLUTIONS

The U.8. Environmental Protection Agency (EPA) is responsible for protecting human health and
the environment. One of the federal laws which EPA is mandated to enforce is the Clean Water
Act, the goal of which is protect our nation’s water resources, including our urban rivers and
streams. The City of Kansas City must comply with the Clean Water Act requirements, and as a
part of compliance the City must submit a plan to EPA and the State of Missouri detailing how it
intends to meet certain of the statute’s requirements relating to sewer impacts on our urban
waterways. This plan will require significant public infrastructure investment, perhaps the largest
public infrastructure investment in our community’s history.

In March of this year (2007), EPA issued a policy memo by Assistant Administrator Benjamin
Grumbles that encourages the use of green infrastructure as a significant and valued component of
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community efforts to meet regulatory requirements related to a broad range of water quality
standards (see Attachment B). The importance of this policy statement can not be overlooked as
the City works toward submission of its plan, in 2008, for meeting the Clean Water Act
requirements.

The EPA memo concisely outlines the numerous benefits of green infrastructure:
o Cleaner Water
s Enhanced Water Supplies
s Cleaner Air
o Reduced Urban Temperatures
» Increased Energy Efficiency
« Community Benefits

o Cost Savings

Issuance of the Grumbles policy memo by EPA gives Kansas City a unique opportunity to develop
its own policy to integrate Green Solutions into its comprehensive Wet Weather Solutions Program
plan. The benefits of this approach are obvious.?

While the emphasis of the work done by the Panel is water quality, the interconnected and
interdisciplinary nature of environmental issues should not be overlooked. The City is currently
undergoing a comprehensive climate change planning process, with the first phase
recommendations unanimously approved by the City Council (April 12, 2007). That climate change
planning process acknowledges the benefits of a green infrastructure approach in sequestering
carbon, improving air quality, and mitigating urban heat island effects.

GREEN SOLUTIONS REDUCE COSTS AND ENHANCE QUALITY OF LIFE

The book Green Infrastructure: Linking Landscapes and Community (Benedict and McMahon,
2006) provides an extensive description of the many benefits of a green infrastructure approach.
One paragraph that captures the essence of this states:

"By protecting key landscapes and natural systems, green infrastructure helps to reduce
the cost of providing community services and building water retention, filtration, and
drainage systems that are needed when natural systems cannot perform their natural
functions. The cost savings realized are multiplied by the tax revenues brought about by
an increase in the value of homes and the desirability of the community as a site for new
commercial enterprises. Perhaps most important of all, the enhanced quality of life the
green infrastructure offers communities benefits all who live there.” (Page 78)

2 The EPA memo also references a June 2006 document issued by the Natural Resources Defense Council entitied
Rooftops 1o Rivers: Green Strategies for Controlling Stormwater and Combined Sewer Overflows. This document
highlights the role of green infrastructure in dealing with these issues and provides a list of policy directions for local
decision makers ~ & “top nine” list of actions communities should implement to achieve the benefits of a green
solutions. This listing formed the basis for the development of the Green Solutions implementaticn Strategies included
as part of this paper.
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One critical component of a Green Solutions approach in Kansas City is the adoption of 2
progressive stream buffer ordinance that will significantly protect stream integrity, improve water
quality, and result in a number of “greenways” of preserved irees and vegetation. Many of these
greenways will provide the basis for an extensive network of neighborhood and community trails
that will be part of the regional network known as MetroGreen.

The economic value of amenities such as greenways, trails and other open space areas is
documented by the preferences of home buyers and the price premiums homeowners are willing to
pay to live in proximity to them. This is a real world measure of the intrinsic value people place on
these attributes and their ability to enhance our quality of life 3

GREEN SOLUTIONS’ SUCCESS STORIES

Several cities around the country have begun to implement green infrastructure concepts for all the
reasons mentioned above. Based upon data and analysis of a number of the green infrastructure
projects utilized in other communities faced with issues similar to those in Kansas City {such as
Chicago, Portland, Toronto and others), Camp, Dresser and McKee, a well-known, national
engineering consulting firm, identified the following attributes of a green solutions approach:

1. Green solutions primarily provide stormwater quality benefits, with combined sewer
overflow (CSO) volume reduction a secondary benefit

2. Green solutions utilize a “decentralized approach” to address stormwater problems at
the source throughout the watershed

3. Green solutions are important for redevelopment as well as developing areas and are
key to preserving the integrity of control plans

4. Green solutions achieve multiple benefits, beyond just water quality improvements,
which enhances their cost-benefit basis

CONCLUSION
The Wet Weather Community Panel strongly recommends adoption of a formal Green Solutions
policy by the City Council that will focus city resources on preserving and enhancing the City’s
natural resources as an integral part of the City's comprehensive Wet Weather Solutions Program
plan. For the reasons stated in this position paper, the Panel believes that integration of Green
Solutions into the City's comprehensive Wet Weather Solutions Program plan is critical to
maximizing the social, economic and environmental benefits that enhance the quality of life for all
Kansas Citians. A City policy recognizing the value of Green Solutions and directing City
departments to coordinate actions to maximize the use of green infrastructure concepts is a vital,
positive step to significantly improving the future of our City.

3 Kansas City's comprehensive plan known as FOCUS (Forging Our Comprehensive Urban Strategy), completed after
an intensive multi-year community involvement process, lays the foundation for the future of the City. One emphasis
was that “quality development” is essential to creating a place where people want 1o live and to avoid repeating past
development patterns that create detrimental effects, increase infrastructure costs, and negatively impact quality of life.
FOCUS emphasizes that if we develop with quality the first time, quantity {economic growth) will come. Kansas City is
increasingly recognized as a desirable place to five, work, and play.

GreenSolutions_PositionPaper_071807 6/10



65

Green Solutions Implementation Strategies

INTRODUCTION:

Water is a vital and valuable natural resource. Protecting water as a valuable resource is a top
priority. The following implementation Strategies describe steps to be undertaken to fully integrate
the multiple benefits of Green Solutions into Kansas City's comprehensive Wet Weather Solutions
Program plan.

Implementation Strateqy: Educate and engage the public. Create community and regional
partnerships.

Action Steps:
implement a large scale, well-targeted public education campaign encouraging citizens to

prevent pollution and be part of the solution.

Develop and implement a Wet Weather Community Panel public advocacy campaign.
Institutionalize the Wet Weather Community Panel giving it a long-term role.

Build community and political leadership.

Provide opportunities for citizen input and make decisions utilizing this input.

Fund staff position(s) responsible for building internal and external partnerships and
dedicated to implementing green, multi-benefit solutions.

Support multi-jurisdictional efforts aimed at planning and implementing a green, multi-
benefit solutions approach.

o Formalize agreements with other political jurisdictions sharing watersheds with
Kansas City to promote and develop projects on a regional, watershed basis.

o Develop, fund and implement projects designed to maximize efficient use of
resources from & watershed perspective.

Accomplishments:

SN N N N NN

Formed Wet Weather Community Panel in 2003

Formed 12 Basin Coordinating Committees

Created 10,000 Rain Gardens Initiative

Conducted Wet Weather Fairs

On-going presentations to existing community groups

Prepared websites, handout materials, videos and television programming

Participating in regional watershed management planning and public education programs

On-going Municipal Separate Storm Sewer System (MS4) permit compliance activities.

CreenSolutions_PositionPaper_071807
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Implementation Strateqy: Enact regulations and create enforcement programs that protect
natural resources. Modify or eliminate any ordinance provision or enforcement practice that
discourages the use of green, multi-purpase solutions.

Action Steps:

Create procedures for City staff from different departments to work together to integrate
green solutions into planned projects.

Train City staff to better understand green solutions and to think more holistically to
integrate green solutions into projects whenever feasible.

Enact and enforce the stream setback ordinance.

Modify design standards for streets and sidewalks to minimize impervious area and to
include green solutions such as bio-filters and rain gardens.

Work with APWA and other regional organizations to update stormwater standards, to
define "low impact development” as it pertains to the Kansas City metropclitan area and
incorporate those concepts into city planning and development regulations.

Amend the development code to encourage low impact development through incentives
and flexible regulations.

Amend stormwater design regulations to further limit rates, volumes and frequencies of
stormwater for redevelopment projects — using redevelopment as an opportunity to make
our community better than the status quo.

Adequately fund planning and enforcement programs and proactively enforce regulations.

Evaluate development review procedures and capital project development procedures to
ensure that they result in green, multipurpose approaches.

Obtain dedication of easements in riparian buffer where appropriate so that future trails
can connect people to the resource.

Require city projects to meet standards and showcase best practices.

Adopt KC-One Stormwater Management policies.

Accomplishments:
¥ Adopted updated stormwater design standards American Public Works Association

(APWA) Section 5600 and Best Management Practices Manual as mandatory reguiation.

v Adopted updated stormwater management construction standards American Public Works

Association (APWA} Sections 2100 and 5100 with supplemental city criteria.
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Implementation Strateqy: Create incentives to integrate green solutions into the community.

Action Steps:

« Create incentive programs that encourage developers, neighborhood organizations and
owners of industrial, commercial and residential properties to install and maintain micro
Best Management Practices (BMPs) for stormwater quality and quantity management.

o Facilitate project development
o Provide design assistance
o Offer a credit or fee deduction

o Reduce development approval timeframe (e.g. move these projects to the “front of
the fine.”)

o Provide special recognition within the community for these entities
o Provide matching funds or grants

» Develop standards for integrating green solutions into private projects receiving
government funding or that are city funded (example Tax Increment Financing).

« Identify green solutions as a funding priority for infrastructure/capital improvements.

Accomplishments:
v" Adopted Leadership in Energy Efficient Design (LEED) in city buildings by ordinance.

Implementation Strateqy: /nvest public dollars in green, multi-benefit solutions.

Action Steps:

e Set largets for percent of open space within city limits and track progress

e Incorporate green solutions into Long-Term Control Plan for the combined sewer system,
o Require green solutions to be integrated into every basin.
o Include green solutions in negotiations with state and federal regulatory agencies.

e Enact a comprehensive urban forestry program with the goals of increasing urban canopy
by at least 10%.

* Retrofit existing stormwater management faciiities {such as detention basins) to function
for water quality as well as quantity.

e Iinstall native landscaping on public right-of-ways.
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« Build demonstration or “signature” projects to gather data. Analyze effectiveness and
showcase proactive green solutions. Utilize data from other sources (local, state and
national) to promote proactive green solutions.

« Maximize the useful life and performance of facilities by fully funding an aggressive
preventative maintenance program.

« Establish a sustainable, dedicated funding source(s) for green, multi-benefit solution
projects identified in KC-One report.

» Establish dedicated funding source that promotes the integration of green, multi-benefit
solutions.

«  Work in tandem with other jurisdictions in the metro to pursue funding and appropriate
siting for green, multi-benefit solutions.

» Restore public lands fo function as natural systems for stormwater management.

» Provide regional land managers with sufficient resources to protect and restore public
lands.

* Research and implement new and innovative methods for natural resource protection.

s Educate public and private land managers on best practices for natural resource
management.

« Consider life-cycle costs when analyzing the cost-effectiveness of green solutions.

s Consider the long-term, ancillary value of green solutions.

Accomplishments:
v" Adopted Climate Protection Plan, Phase | recommending green, multi-benefit solutions.
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Attachment A

Wet Weather Solutions Program
2006 Public Opinion Survey Summary Report
Executive Summary
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Section 1: Executive Summary

Wet Weather Solutions Survey
Executive Summary

Methodology

ETC Institute administered a survey for the City of Kansas City, Missouri, Water Services Department
during the spring of 2006. The purpose of the survey was to objectively gather input from residents in
order to plan improvements related to the City’s Overflow Control Program and Stormwater
Management Plan.

During March 2006, ETC Institute mailed a four-page survey to a stratified random sample of more than
14,000 households in Kansas City. The sample was designed to ensure the completion of at least 400
households in each of twelve basins. Approximately seven days after the surveys were mailed, residents
who received the survey were contacted by phone. Those who indicated that they had pot returned the
survey were given the option of completing it by phone. Of the households who received a survey, a
total of 5,430 completed the survey. The results for the stratified random sample of 5,430 households
have a 95% level of confidence with a precision of at least +/- 1.5%. There were no statistically
significant differences in the results of the survey based on the method of administration (phone vs.
mail).

All survey responses were geocoded to the parcel identification number (KPIN) for the responding
households to allow the information from the survey to be integrated with geographic information
systems (GIS) that are used by the City.

This report contains (1) a summary of the major findings, (2) charts depicting the overall results of the
survey, (3) crosstabulations that show the results for each of the 12 basins, (4) tabular data for the
overall results to each question on the survey, and (5) a copy of the survey instrument.

Major Findings
* More than half (77%) of the residents surveyed thought City leaders should place a very high

or high priority on maintaining and protecting streams; 2% thought it should be a low priority,
and 21% gave a medium priority rating.

ETC Institute (May 2006) Summary - |
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Section 1: Executive Summary

*  92% of those surveyed indicated that they valued natural resources.
» 77% of those surveyed thought that the quality of local streams affects property values.

¢ 87% of those surveyed thought that it was important to improve water quality in streams in
Kansas City.

* 85% of those surveyed thought that it is was important to make improvements that would
minimize sewer overflows into creeks and streams during heavy rains.

e 87% of those surveyed indicated that they would support an ordinance that would require
developers to protect streams and stream corridors when land is developed.

How Residents Thought the Quality of Water in Lakes, Rivers, and Streams Is Changing
e 32% of the residents surveyed felt that the quality of water in lakes, rivers and streams in the
area where they live is getting much worse or somewhat worse; 10% thought it is getting better;
25% thought it was staying about the same, and 33% did not have an opinion.

Perceived Sources of Water Pollution
*  43% of the residents surveyed thought that stormwater was the greatest contributor to pollution
of local waters.

«  27% of those surveyed thought that industrial discharge was the greatest contributor to pollution
of local waters.

Participation in Recreational Activities in and Around Lakes, Rivers, and Streams
e 45% of the residents surveyed indicated that they had participated in hiking and walking near
lakes and streams in the City of Kansas City during the past year; 29% had participated in
picnicking, and 23% had participated in fishing.

e 8% of the residents surveyed indicated that they would consider swimming in lakes and streams
in the Kansas City area during or immediately after a rainstorm; 92% would not.

Actions Residents Would Be Willing to Take to Reduce Pollution in Lakes, Rivers, and Streams
e 93% of the residents surveyed indicated that they would be very or somewhat willing to dispose
of hazardous waste at a collection site.

ETC Institute (May 2006) Summary - 2
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Section 1: Executive Summary

84% of the residents surveyed indicated that they would be very or somewhat willing to sweep
excess fertilizer and grass onto the lawn.

83% of those surveyed indicated that they would be very or somewhat willing to landscape their
yard with plants.

Opportunities to Educate Residents

Only 8% of those surveyed knew that they lived in a watershed.

Where Residents Get Information About Sewer Overflows and Stormwater Management Issues

.

49% of the residents surveyed had seen or heard information about sewer overflows, water
quality or stormwater management during the past year.

Among those who had seen or heard information, 66% got their information from television,
54% got their information from a bill insert, and 49% got their information from newspapers.

Sources of Basement Flooding

33% of the residents surveyed indicated that they had water in their basement from surface
flooding or sewer backups in their current neighborhood at least once.

Of those who had water in their basement, 60% indicated that rainwater that entered through
cracks in the foundation and floors was the source of the flooding; 40% indicated the source was
caused by sewer backups through floor drains.

Funding Issues

62% of those surveyed indicated that they would be willing to pay at a sales tax increase of 1/8"
cent to fund improvements to the City’s stormwater and sanitary sewer system, but only 17%
were willing to pay an increase of % cent or more.

50% of those surveyed indicated that they would be willing to pay an increase of at least $5 per
month in utility fees to fund improvements to the City’s stormwater and sanitary sewer system,
but only 2% were willing to pay more than $10 per month.

ETC Institute (May 2006) Summary - 3
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Attachment B

United States Environmental Protection Agency
Memorandum from Benjamin Grumbles, Assistant Administrator
To EPA Regional Administrators

“Using Green Infrastructure to Protect Water Quality in Stormwater, CSO, Nonpoint Source
and other Water Programs”
Dated March 5, 2007
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MAR 5 2007
OFFICE OF
WATER
MEMORANDUM

SUBJECT: Using Green Infrastructure to Protect Water Quality in Stormwater,
CSO, Nonpoint Source and other Water Programs

FROM: Benjamin H. Grumbles 7 A/n/‘«/(},ejd/
Assistant Administrator |
TO: EPA Regional Administrators

Green infrastructure can be both a cost effective and an environmentally preferable
approach to reduce stormwater and other excess flows entering combined or separate sewer
systems in combination with, or in lieu of, centralized hard infrastructure solutions. EPA Water
Programs are in a pivotal position to exert leadership in the consistent and reliable
implementation of green infrastructure approaches. This memo is to highlight opportunities for
the Regions, States, and Headquarters efforts to increase the development and use of green
infrastructure in water program implementation.

Several cities, searching for alternatives to traditional hardscape solutions to wet weather
discharge problems, have initiated some green infrastructure approaches. The Natural Resources
Defense Council (NRDC) has recently published a document with information and case studies
on these efforts. 1 strongly support the use of green infrastructure approaches described in the
NRDC report and 1 suggest you share the report with States and promote other tools for green
infrastructure. Rooftops to Rivers: Green sirategies for controlling stormwater and combined
sewer overflows (NRDC, June 2006) is available at:
http://www nrdc.org/water/pollution/rooftops/contents.asp

Green infrastructure approaches essentially infiltrate, evapotranspirate or reuse
stormwater, with significant utilization of soils and vegetation rather than traditional hardscape
collection, conveyance and storage structures. Common green infrastructure approaches include
green roofs, trees and tree boxes, rain gardens, vegetated swales, pocket wetlands, infiltration
planters, vegetated median strips, reforestation, and protection and enhancement of riparian
buffers and floodplains. Green infrastructure can be used where soil and vegetation can be
worked into the landscape. It is most effective when supplemented with other decentralized
storage and infiltration approaches, such as the use of permeable pavement, and rain barrels and
cisterns to capture and re-use rainfall for watering plants or flushing toilets. These approaches
can be used to keep rainwater out of the sewer system to reduce sewer overflows and to reduce
the amount of untreated stormwater discharging to surface waters. Green infrastructure

mternet Address (URL) @ hitp/fwww.epa gov
HecyclediRecyciable @ Printed with Vegetable Oi Based Inks on 100% Postconsumer, Process Chiorine Free Recycled Paper
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facilitates or mimics natural processes that also recharge groundwater, preserve baseflows,
moderate temperature impacts, and protect hydrologic and hydraulic stability.

Green infrastructure has a number of benefits:

s Cleaner Water — Vegetation and green space reduce the amount of stormwater runoff and, in
combined systems, the volume of combined sewer overflows.

o Enhanced Water Supplies — Most green infiltration approaches result in stormwater
percolation through the soil to recharge the groundwater and the base flow for streams.

o Cleaner Air — Trees and vegetation improve air quality by filtering many airborne pollutants
and can help reduce the amount of respiratory illness.

e Reduced Urban Temperatures — Summer city temperatures can average 10°F higher than
nearby suburban temperatures. High temperatures are linked to higher ground level ozone
concentrations. Vegetation creates shade, reduces the amount of heat absorbing materials
and emits water vapor — all of which cool hot air.

s Increased Energy Efficiency — Green space helps lower ambient temperatures and helps
shade and insulate buildings, decreasing energy needed for heating and cooling.

»  Community Benefits — Trees and plants improve urban aesthetics and community livability by
providing recreational and wildlife areas and can raise property values.

e Cost Savings - Green infrastructure may save capital costs on digging big tunnels and
stormwater ponds, operations and maintenance expenses for treatment plants, pipes, and
other hard infrastructure; energy costs for pumping water; and costs of wet weather treatment
and of repairing stormwater and sewage pollution impacts, such as streambank restoration.

The Office of Water is working with a coalition of organizations, including the Natural
Resources Defense Council, the National Association of Clean Water Agencies, and the Low
Impact Development Center, to develop additional strategies for green infrastructure approaches
to water quality chailenges. As those strategics take shape, we will send you additional tools and
information on implementing green infrastructure in our water programs.

1 am pleased that EPA Regions and States are looking for opportunities to incorporate
green infrastructure. We would be very interested in hearing about your efforts, and to the extent
they can be applied elsewhere, assist in disseminating information and tools. If you have any
questions, please contact me or have your staff call Jenny Melloy at (202) 564-1939 with any
questions, comments, ideas or information on green infrastructure approaches.

ce: Water Division Directors
OW Office Directors
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ansas City, Missouri
Overflow Control Plan

Overview
Jonuary 30, 2009
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e o Water Services Department
Office of the Director

o 4800 E. 63 Street ‘ (816) 513-0271
ansas city Kansas City, Missouri 64130-4626 Fax: (816) 513-0185

Missouas

To Waier Services Customers and Citizens of Kansas City,

Stnce 2002, the City of Kansas City has been in discussions with the Environmental
Protection Agency and the Missourt Department of Natural Resources to address overflows
Jrom the City’s sanitary sewer systems. In December of 2008, the City Council authorized
submittal of this Overflow Control Plan to the agencies for approval. The Overflow
Conirol Plan commits us to design and implement a new generation of sewer infrastructure.
Hereafter, we will continue to actively work with the agencies to review the selected plan and
Sinalize the City’s commitment to protecting our regions streams and rivers.

We recognize that this plan will be a financial burden on every ratepayer. While the City has
little choice in complying with the unfunded State and federal mandates driving sewer
overflow control, we have utilized opportunities within the regulatory programs to first
address the long term maintenance needs of our sewer system and then turn to cost-¢ffective
capital solutions to our sewer overflow challenge. This approach and investment will extend
the life of our sanitary sewers for many years to come. To obtain the greatest benefit from
our sewer dollars we also have begun actively pursuing green infrastructure strategies that
will maximize the economic, social, and environmental benefits associated with this
wmvestment.

It will be up to all of ws to adapt and adjust this plan so that we have cleaner streams and
rivers for our children and grandchildren, as well as a modern, ¢fficient and effective sewer
system critical to a viable and sustainable community. In the future, we will be calling on you
many times to support these efforts. Thank you for your patience and understanding, and
most importantly your guidance as we enler into this prolonged effort.

Sincerely,

John Franklin

Assistant City Manager

Acting Director, Water Services Department
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Foreword

The people of Kansas City have fong had a love affair with water. it began with the first Americans who settied
here because of the abundance and quality of water and soil at the confluence of the Missouri and Kansas
Rivers. This was documented by Meriwether Lewis in his journal and later by William Clark who returned to
create the Fort Osage trading post.

This affinity is celebrated today with the quantity and quality of our fountains, international recognition of
Kansas City as the "City of Fountains” and the receipt of national awards for the quality of our drinking water.
It has become obvious, however, that our regard for and management of this critical resource has
deteriorated.  Nationally and locally, demand for water is growing faster than our population, and
traditional urban development and conventional methods of storm and wastewater management now threaten
our historic relationship with water quality. The remarkable expansion of impervious surfaces in our
watersheds along with unfathomable increases in pollutants has dramatically diminished the quality of our
ground water and the vitality of our soil and landscape. Furthermore our current control system of collecting,
conveying and discharging stormwater to prevent flooding have failed at many levels. The system has not
prevented flooding, and in areas of combined sewers, wastewater overflows are increasingly common. When
this system works as intended “the problem” is transferred info our river systems and to our downstream
neighbors.

Itis time to take a closer look at our relationship with water, our management of this precious resource and its
impact on the health and vitality of our community.

WATER IS A RESOURCE, NOT A WASTE PRODUCT

A doctrine, by its definition, governs the direction of all thoughts and ideas generated by the people or groups
that embrace it. America’s view of water, since the earliest days of its independence, can be viewed as a
doctrine of collect, convey, and discharge. Guiding the formation of this doctrine was a medieval belief that
low, wet areas were sources of miasma, an agent of disease. As America’s water supply was seen as
“endless”, our country's use and treatment of it focused on effective water mitigation that verged on an “out of
sight, out of mind" approach. Our society's practices of agricultural land modification, including drainage and
many other “modem” agricultural practices, coupled with our headlong surge toward prosperity in the
Industrial Age, drove our policies toward water. During these critical early growth and development years in
our nation, negative consequences were just not in the consciousness of most of our people and leaders.

In the last two centuries, there has been no overt, carefully considered policy development based upon the
value of rainwater and its presence in our communities or on the consequences that our development trends
might have on future generations. All of the creativity and genius that have influenced strategies and tactics
have done so within the influences and constraints of these doctrines: Man does not belong in Nature; water
must be collected and conveyed from where it falls and discharged “away”, off the property as someone else’s
concern and responsibility. These two doctrines, among others, have led us to where we are today—stuck in
an ill-guided convention of capturing our rainwater, often funneling it into our sewer systems, and dumping
the overflow into our streams and rivers. Unconsciously absent from our doctrine has been any idea that the
rain that falls on us should be stewarded for the resource and blessing it offers.

It wasn't until 1962, when Rachel Carson wrote her book, “Silent Spring,” that a generation of Americans was
caught flat-footed with the implications of our current doctrines and the realization that only a fundamental
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change to the way we interact with our planet could avert
irreversible harm. On January 1st, 1970 the National
Environmental Policy Act was signed into law. Two years
later, the Water Pollution Control Act was signed into law,
proposing to have ‘the waters of the United States fishable
and swimmable by 1983." The next year brought the
Endangered Species Act.

While this flourish of policy was visionary and optimistic, it
was not accompanied by any scrutiny of the doctrines that
would drive our heartfelt and creative responses. Since that
time our society has developed strategies in a doctrine that
still collects, conveys, and discharges water, just “less badly.”
What have become known as “best management practices,”
including various forms of detention and retention, have
proliferated-—along with increased flooding, deterioration of
water quality, depletion of aquifers, and general imbalances
with respect to our water needs.

There will be no lasting solution to combined sewer
overflows, or any of our other environmental maladies, until
we have examined the doctrines within which our civic
leaders, ecologists, engineers, architects, landscape
architects, and craftsmen apply their efforts and trades. While
we have been brilliant and clever in our solutions, our
energies have been misguided. Short-term plans will have to
include some existing methodologies, but a long-term plan
must acknowledge a new water doctrine that treats water not
as the enemy but as a resource and a blessing, a thing to be
integrated into our infrastructure, lives, and national spirit by
this and the next generation of Americans, who will benefit
from our vigilance and build upon what we do today.

As Kansas City begins a new journey of
discovery, many undertakings have laid
the foundation for future enlightenment.
Since 2005, Kansas City has passed,
adopted or endorsed the following

initiatives:

« Mayor’s Climate Protection Plan

« LEED Silver for all City projects

* 10,000 Rain Gardens

o Stream Setback Ordinance

o KC Green

o Chamber’s Climate Protection
Partnership

o America’s Green Region

¢« KCP&L Renewable Energy

¢ KC-One

» MARC Sustainability Academy

o Conversations on the Environment

o Sustainable Skylines Inttiative

The journey has begun and this Overflow
Control Plan represents a significant
milestone for change, spectfically with
regard to water issues that will grow
evermore important as the future draws
nearer. We must rethink our
understanding of water and, in turn,
embrace the potential that this vital,
life-giving resource can provide to
Kansas City and the region.
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Kansas City’s Sanitary Sewer System

Kansas City began building the basic sewer infrastructure that would allow the City to grow and prosper over
150 years ago. Amazingly, some of that infrastructure is still in use today. While focused on controlling
overflows, a significant portion of the Overflow Control Plan addresses repairing, improving, and maintaining
the City's basic sanitary sewer system so that it can be used by Kansas Citians for years to come.

Kansas City's overall sanitary sewer system is comprised of both combined and separate sewer
systems. A combined sewer system is simply a single sewer system that carries both sewage and
stormwater. Kansas City has 58 square miles of combined sewers. Typically these systems are in the
oldest areas of the City and are not capable of carrying the large amounts of stormwater that now run off of
our urban landscape. During moderate to heavy rainfall events, the system will reach capacity,
overflow, and discharge a mixture of sewage and stormwater directly fo our streams and rivers. Although there
is a desire to minimize these overflows, the discharge of combined sewer overflows is not uncommon from
combined sewer systems and is allowed under a National Pollutant Discharge Elimination System (NPDES)
permit issued to Kansas City's Water Services Department by the Missouri Department of Natural
Resources.

The remainder of Kansas City’s sanitary sewer system is considered a separate system. A separate
sanitary sewer system collects sewage and a relatively small percentage of inflow (stormwater) and
infiltration (ground water which gets into the sewers through cracks) and is not designed to overflow unless a
storm occurs which exceeds the sanitary sewer design capacity. In Kansas City, however, the separate sanitary
sewer system is in great need of repair. Stormwater entering through joints, broken pipes and manholes, and
unpermitted direct connections causes the system to overload during rain events much smaller than its design
storm. When flows in the sanitary system exceed its capacity, it too overflows a mixture of sewage and
stormwater. Unlike combined sewers, however, overflows from the separate sanitary system are not currently
authorized in the City's discharge permit.

1942 Country Club Plaza
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Developing the Overflow Control Plan

In 2003, Mayor Kay Barnes appointed the Wet Weather Community Panel to help guide the City's efforts in
addressing combined sewer overflows and flooding issues. This group has met extensively over the last five
years and established goals by which the Overflow Control Plan and Kansas City's stormwater initiatives have
developed.

Goals and objectives of the Wet Weather Community Panel are as follows:

«  Minimize loss of life and injury and reduce property damage due to flooding
« Improve water quality
«  Maximize economic, social and environmental benefits

Almost 300 different alternative solutions were evaluated during the five year development of the Overflow
Control Plan. Alternatives were evaluated by cost, feasibility, ability to control overflows, and multi-benefit
potential to help control stormwater. In an effort to maximize benefits received from the investment, final
alternatives were also evaluated for pofential to incorporate green infrastructure as part of the proposed
solution.

TRIPLE BOTTOM LINE

People; Planet, and Prosperity: Sustainable design establishes a balance between social, economical and
environmental factors — between people, prosperity and the planet. Within the triple bottom line cycle, the
benefits propagate naturally info other areas.

Planet
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SYSTEMS THINKING

Systems thinking is a unique approach to problem-solving that examines systems in a holistic manner.
Essentially, the only way to fully comprehend why a problem or issue occurs is to understand the part in
relation to the whole.

INTEGRATED DESIGN

Through a process of integrated design, which is both an organized collaboration between disciplines and an
interweaving and interconnectivity of man made and natural systems, teams create design solutions that are
both environmentally responsible and that achieve the highest level of design excellence. The practices of our
civic leaders, ecologists, engineers, architects, landscape architects, and craftsmen requires an understanding
of a number of complex and varied issues and the ordering of those issues, based on project needs, desires
and abilities. Successful design requires a process that includes all stakeholders in its dialogue and
encourages feedback in a process of continuous refinement and improvement.

Adaptability in Future Years

This Overflow Control Plan is premised on an adaptive management approach. Adaptive management
integrates design, management, and monitoring to systematically test assumptions, learn from results, and adapt
future plans throughout implementation. is uniqueness is grounded in the flexibility it can bring to the Overflow
Control Plan and the City's ability to meet regulatory requirements and achieve “friple bottom line” results.
Integrating adaptive management principles into the Overflow Control Plan will require strong leadership,
strategic business planning, an effective performance measurement system, and a “continual improvement’
operational framework.

The adaptive management framework will be applied to the Overflow Control Plan on various levels.
Adaptive management will be part of the overall programmatic approach, and will also be specifically
applied at the basin and project level. Data gathered through project implementation will provide
opportunities for feedback loops that subsequently inform decision-making at the basin level and ultimately at
the overall program level.

A critical aspect of adaptive management is the ability to measure and evaluate project activities, which
requires the identification of performance indicators, or measures of success. As this Overflow Control Plan
moves forward, performance indicators that relate to overall program development and implementation will be
formulated to measure program success in reducing sewer overflows and maximizing social, economic and
environmental opportunities for the Kansas City community. Additionally, specific performance indicators will
be devised to evaluate success at both the project and basin level,

As part of the adaptive management approach, the proposed Overflow Control Plan focuses on first
repairing the existing system and reducing inflow and infiltration, while also measuring the potential of green
infrastructure. Completing these activities early in the program will allow the City to use monitoring,
modeling and measurement tools to evaluate program results, and adapt the plan accordingly, before
constructing more expensive structural controls.

In addition to conducting a regulatory review of the plan every five years, the Overflow Contral Plan

tncorporates intermediate, internal program reviews occurring at the mid-point of each 5-year cycle that
will focus on the direction of the Plan and its benefit to the rate payers and citizens of Kansas City.
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Public Policy Changes

The Overflow Control Plan is just one element of a comprehensive approach to position Kansas City as
America's Green Region. The broader approach will systematically incorporate low impact development
strategies, tools, and practices that focus on maintaining the natural hydrologic cycle. A great example of this
strategy is the City's recent adoption of a stream setback ordinance in August of 2008. Other initiatives which will
enhance the effectiveness of this plan include:

INTEGRATION WITH OTHER CITY AND REGIONAL EFFORTS

The Overflow Control Plan will complement and be integrated with other city and regional programs related fo
integrated water resource management, climate protection, land use, community development, parks and trails,
air quality, and transporiation.

DEVELOPMENT REGULATIONS FOR PUBLIC AND PRIVATE PROPERTY
A review of the full city development code to support broad low impact development strategies will be used to
formulate proposed code revisions fo be submitted to the City Council for its review and approval.

STORMWATER ENGINEERING CRITERIA, STANDARDS AND SPECIFICATIONS FOR NEW AND
REDEVELOPMENT PROJECTS

Existing standards applied to public and private projects alike, will be reviewed to ensure that low impact
development benefits are maximized through state-of-the-art stormwater management practices.

URBAN AND COMMUNITY FORESTRY PROGRAM
Expanded urban forestry programs will achieve multiple benefits, such as improved air and water quality,
reduced energy use and urban heat islands, and restored habitat and biodiversity.

STANDARD OPERATING PROCEDURES

City operations and maintenance practices will be guided by new procedures fo capitalize on the many
opportunities to implement more distributed, green infrastructure solutions, and to ensure the long term
effectiveness of these practices.
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Cost and Affordability

A financial capability assessment for the recommended Overflow Control Plan was prepared using procedures
suggested by the EPA. The EPA’s approach calls for an evaluation of costs of the proposed improvements
against Kansas City's median household income. In general, the EPA considers wastewater costs below two
percent of median household income to be an acceptable cost burden to ratepayers,

As suggested by the EPA, costs for implementing the Overflow Control Plan were estimated in current day
dollars at $2.4 billion. Based on the cost and a preliminary 25-year implementation schedule, the affordability
assessment determined that the Overflow Control Plan would result in a cost fo Kansas City residents of
approximately 1.7% of median household income. This will impose a heavy financial burden on Kansas City
residents.

Kansas City, Missouri Overflow Control Plan Overview 11
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Overflow Control Plan

The Overflow Control Plan was developed to meet regulatory requirements put forth by the Environmental
Protection Agency (EPA) and the Missouri Department of Natural Resources (MDNR) related to
minimizing overflows from the combined and sewer separate sewer systems. This plan meets those
objectives by providing a planned fist of improvements targeted: at- eliminating or capturing for treatment
approximately 88% of the wet weather flow in our combined sewers and controlling sanitary sewer overflows
during a 5-year rainfall event. While it would be desirable to completely eliminate all wet weather sewer
system overflows, the financial burden that would be placed on the rate payers to achieve those goals would
simply be too great.

The Overflow Confrol Plan addresses issues beyond combined sewer overflows, such as deferred
maintenance, repairs, and overflow confrot in all parts of the sanitary sewer system. Completing these
repairs not only extends the life of the system for future generations, but they also help in reducing the size of
the problem which Kansas City must overcome.

While this Overflow Control Plan is recognized as one of the “greenest’ ever developed, WSD will strive fo
make it -even-greener through the adaptive-management approach: described above. There is a desire to
utilize above ground, green infrastructure in-a manner which provides substantial ancillary benefits to Kansas
Citians beyond sewer overflow control, such as tleaner air, cooler ambient air temperatures, recreational and
agsthetic amenities, and economic opportunities. This plan lays the ground work for Kansas City to realize
those ‘benefits with a substantial initial investment in green infrastructure and an adaptive- management
approach that will allow additional green infrastructure to be utilized as its benefits to the system and the City
are measured and confirmed.

Some of Kansas City’s oldest sewers are still functioning today

Kansas City, Missouri Overflow Control Plan Overview 12



89

PUBLIC EDUCATION AND OUTREACH

Active citizen participation will be critical to the overall success of the Overflow Control Plan. To facilitate this
participation, the City will partner with neighborhood associations to develop a public education and outreach
program that helps inform citizens of the problem and their role in the solution. Creating successful individual
projects is also highly reliant on positive citizen participation. Throughout the life of the plan, public education
and outreach will also focus on informing citizens about proposed project designs, schedules and progress
towards completion. Funding for public education and outreach has been estimated at $12 million, to be spent
over the life of the program.

RAIN GARDENS AND DOWNSPOUT DISCONNECTS

Since 2005, Kansas City's award-winning 10,000 Rain Gardens Campaign has focused on educating
homeowners on the positive effects of rain gardens. In the Overflow Control Plan, the campaign’s focus will be
expanded to include an aggressive rain garden establishment program along with a new downspout
disconnection program. Funding for the program is estimated at $5 million. The initiative, which will incentivize
citizens to disconnect their downspouts, will also include assistance and information related to helping
homeowners and businesses manage and hold water on their own property.

GREEN COLLAR JOBS AND WORKFORCE DEVELOPMENT

Preparing our community for the work required in the Overflow Control Plan is critical. Every dollar of this $2.4
biflion investment that can be kept within Kansas City is a dollar of economic development opportunity for our
local businesses and residents. To keep those dollars home, local minority and woman owned business
enterprises, design firm, contractors, and the City itself will have to ramp up their capabilities and skill sets.
The plan includes $5 million to be utilized in job creation and work force development initiatives related to
program specific objectives. The City will work with job training and work force development organizations to
develop a green collar jobs program related to green infrastructure and sustainable projects proposed in the
program. New jobs will help address many concerns, among them unemployment, community support and
long term maintenance obligations for green infrastructure.

MONITORING AND MODELING

One of the first activities in the Overflow Control Plan will be to install additional flow meters and level
sensors in both the combined and separate sanitary sewer systems. The results of monitoring will help in the
development of enhanced system models, evaluating enhanced performance in the system and potential
water quality improvements.

Current system models analyze performance characteristics in pipes 24 inches in diameter and larger, In order
to evaluate the potential impact of green infrastructure solutions, these models will need to be extended further
up the drainage basins. Technical models will be complemented by a triple bottom line evaluation framework
including well specified social, economic, and environmental metrics. Once system models and related
evaluation frameworks are developed, adjustments to the design, construction, and operation of remaining
components will be analyzed throughout implementation of the Overflow Control Plan. Funding for the
enhanced monitoring and modeling activities has been estimated at $24 million over the life of the program.
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Blue River Watershed Management Plan

One important premise of this Overflow Control Plan, and indeed the City’s more comprehensive approach
to" managing water resources, is to approach planning and management from a holistic watershed
perspective, The benefits of watershed:-based planning and management are many. Approaching water
resource management from a watershed perspective allows the-resource itself to become the focal point of
study;: leading:to-a-more complete understanding of the various impacts on the water body. A watershed
approach is-also ‘more cost-effective, because it embraces the involvement of key stakeholders in the
process- and -allows’ for. coordination and communication-in addressmg pollution. sources: and: issues.
Moreover, a watershed approach is the best method of maximizing 'social, economic; and- environmental
benefits; because the approach itself is grounded ina broader focus on all activities within & watershed that
might have an impact on human health and the environment.

A large portion of the flow and bacterial loading in the Blue River.comes from upstream of Kansas City. For this
reason, simply reducing overflows from Kansas City's sewer system may not be enough to meet MDNR's water
quality standards, particularly in the stretch of the Blue River between 55th and 95th Streets. The water quality
standard in this stretch of the Blue River is more stringent than the standards applicable to adjacent upstream
and downstream reaches of the Blue River. For these reasons; the Overflow Conitro! Plan includes $2 million as
Kansas' City's - contribution to the preparation-of- a Blue River Watershed Management-Plan. A’ watershed
management plan for the Blue River, developed together with Johnson County and other significant watershed
stakeholders, is critical to determining the best methods to address the pollution issues that afféct this waterway,
and to-determining appropriate water quality standards for aﬂ reaches of the Blue River.

Blue River at Blue Ridge Boulevard
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Combined Sewer System

About 58 square miles within Kansas City are served by combined sewers. This area is generally bound by
the Missouri/Kansas state line on the west, 85th Street on the south, the Blue River on the east, and the
Missouri River on the north. The area served by the combined sewer system is subdivided into seven principal
basins, Gooseneck Creek, Lower Blue River, Town Fork Creek, Brush Creek, Middie Blue River, Northeast
industrial District, and Turkey Creek/Central Industrial District. North of the river, the Charles B. Wheeler
Municipal Airport is also served by combined sewers.

The estimated overflow volume from Kansas City's combined sewer system in a typical year is 6.4 billion
gallons. Overflow frequency varies significantly within the individual basins, with the average overflow
frequency estimated at more than 18 times in a typical year.

In the combined sewer system, repairs to the existing system are scheduled to occur early in the
implementation of the Overflow Control Pian. The early years of the plan will also include aggressive pilot
projects focused on developing green infrastructure solutions, which will modify proposed structural
solutions scheduled for construction in the later years of the plan. The middle years of the plan will focus on
maximizing the capacity within the existing system and analyzing the results of source volume reductions
and pilot projects, together with improvements to the City's wastewater treatment plants. The final years of
the plan will address necessary improvements to the City's wastewater treatment plants and adjustment
and construction of proposed structural storage solutions.

NEIGHBORHOOD SEWER REHABILITATION

The first objective of the Overflow Control Plan is to maximize the effectiveness of the existing system. The
Overflow Control Plan includes $122 million in capital maintenance and repairs to neighborhood sewers in the
combined sewer system. These repairs will help reduce the amount of stormwater entering the system, will
address significant outstanding maintenance items, and will improve system performance and life span. To
minimize disruption to the neighborhood and improve efficiencies, the City will coordinate sewer rehabilitation
efforts with other planned infrastructure projects.

GREEN INFRASTRUCTURE PILOTS AND PARTNERSHIPS

The Overflow Control Plan includes $28 million of funding dedicated to developing green infrastructure pilot
projects and partnerships in the combined sewer basins. While proven individually or as part of small
systems, green infrastructure has yet to be utilized in a widespread effort to address combined sewer
overflows. By developing large scale pilots, the City will be gathering the information required to effectively
implement green infrastructure on a much broader scale while simultaneously constructing a portion of the
basin specific solution. Green infrastructure partnerships will focus on creating private sector participation in
the pilots and proposed basin solutions.

The first pilot project will be implemented in the Middle Blue River Basin as part of the Marlborough Green
Infrastructure Project. In this pilot, green infrastructure is planned to provide distributed storage of
stormwater throughout a 100-acre area of the neighborhood. The area is primarily residential, but does
include commercial businesses. In addition to gaining valuable information about the effectiveness of green
infrastructure in controlling combined sewer overflows, this initial pilot will also evaluate alternatives to
achieve additional plan objectives, including:
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« Effectiveness of green infrastructure as a systematic solution;

« Codes and ordinances in conflict with green infrastructure utilization;

« Socio-economic benefits/change;

« Construction techniques and costs on a wide-scale programmatic level;
«+ Interdepartmental coordination to minimize neighborhood disruption;

» Development of preliminary green design standards for Kansas City;

« Maintenance approaches and costs;

« Public/Private partnership opportunities; and

« Community interaction and support of green infrastructure practices.

Other pilot projects will be developed in the early years of the plan based on the specific basin solutions
proposed. In order to develop green infrastructure strategies that will be applicable across Kansas City, it is
important that the development of those pilots consider different land uses such as industrial areas and
urban areas.

The 100-acre Marlborough Pilot Project area represerits the largest focused installation of green infrastructure
for combined sewer overflow control in the United States currently.

T 85th
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MARLBOROUGH GREEN INFRASTRUCTURE PROJECT

As mentioned in the previous section, the Mariborough Pilot Project will help define the utilization of green
infrastructure across many areas of the City. However, this 100-acre pilot project is only a portion of the
area in Marlborough where the use of green infrastructure looks very promising.

Four basin areas in the combined sewer system were evaluated o determine the opportunity for green
infrastructure utilization. Based on this analysis, it was determined that an area in the Middle Blue River
Basin is a prime candidate to implement a green infrastructure approach. This area, located in and
around the Marlborough neighborhood, is comprised of approximately 744 acres draining to combined
sewer overflow outfalls 059 and 069.

The draft Overflow Control Plan called for two underground storage tanks and associated pumping
equipment to store and transfer approximately 3.5 million gallons of anticipated overflow from these
outfalls. in the selected Plan, these tanks have been replaced with an equivalent amount of storage in the
basin itself through the use of green infrastructure.

While final designs will be modified based on results of the pilot project in the basin, initial estimates
indicate that green infrastructure in the 744-acre area could include as much as 330 curb inlet modifications,
and 25 acres of rain gardens, bioswales, permeable pavement, and green roofs.

A capital budget of $40 million has been included in the plan for the remainder of green infrastructure
construction in this 744-acre area. The proposed sole refiance on utilizing distributed green infrastructure o
achieve combined sewer overflow control performance goals in an area of this size is unprecedented in both
scale and scope at the national level.

ol i
Renderings of potential green solutions in the Marlborough Area
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SYSTEM IMPROVEMENTS

Many of the improvements proposed in the Overflow Control Plan relate to improving the performance of the
sanitary sewer system itself. The investment in these facilities will help the City in their daily duties of
collecting and treating sewage, as well as help reduce overflows and system backups by pushing more flow
through the system. Additionally, some areas of the system have exira capacity and can be modified to store
flows within the system itself. This approach of maximizing the use of the City's existing investment is
fundamental in the proposed Overflow Control Plan

SEPARATION PROJECTS

In many areas of the combined
sewer system, it is less costly to
modify the existing system so that
it functions as a separate sanitary
and storm sewer system. These
areas typically have a separate
sanitary sewer system already
functioning in the general area,
which at some point connects to
the combined sewer system.
Separating the systems involves
eliminating those interconnection
points and providing new sewer
lines that convey sewage only.

While these separation projects
may be small in scope, their
proximity to neighborhoods makes
them disruptive to the everyday life
of citizens. The City will focus on
minimizing disruption through the
use of innovative design,
consfruction and management
techniques aimed at shortening
construction times, limiting
disruption, and coordinating with
other planned improvements in the
neighborhoods.

Separation
Projects
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STORAGE PROJECTS

Despite all of the significant system repairs and improvements and green infrastructure projects proposed in
this Overflow Control Plan, the potential still exists that these improvements may not be sufficient to
reduce sewer overfiows to the levels intended. In that case, structural storage components will have to be
relied upon to meet regulatory requirements. For that reason, this Overflow Control Plan includes contingency
plans for the construction of structural storage facilities.

It is important to understand that the adaptive management approach used throughout this plan gives the
City the opportunity to gauge the effectiveness of the system repairs and improvements and green
infrastructure projects as Overflow Control Program implementation progresses. If those activities result in
meeting the sewer overflow requirements in effect in the later years of this plan, then the need for structural
storage facilities will be greatly diminished, if not eliminated. The intent of this Overflow Control Plan is to
focus on all reasonable methods of reducing or eliminating the need for structural storage facilities, yet
retain the option to construct some or all of those storage facilities if no other reasonable alternatives are
available to meet regulatory requirements in effect in the later years of this plan.

The structural storage projects currently proposed as the contingency approach in the Overflow Control
Program are comprised of deep tunnels used to store and convey sewer overflows during rain events until
such time as the sewer system
has capacity to accept those
flows. Deep tunnel storage has
been proven to be a cost effective
method of storage on a per gallon
basis. It is also less disruptive than
many above ground storage
solutions. The disadvantage of
utilizing a tunnel system is that for
the most part, the tunnels serve
only one purpose, storing
combined sewer overflows.

Throughout implementation of the
Overflow Control Plan, the City will
actively evaluate emerging
technologies and other storage
alternatives. Final evaluations wifl
take into account social,
economic, and environmental as-
pects of the proposed solutions as |
they pertain to meeting regulations
and improving the economic
vitality and quality of life in Kansas
City.

Combined Sewer
System Tunnels
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Separate Sanitary Sewer System

Kansas City's separate sanitary sewer system is comprised of nine principal basins, covering 250 square miles of
the City. The four separate sanitary sewer system basins north of the Missouri River are the Northern and
Northwestern watersheds and the Line Creek/Rock Creek and Birmingham/Shoal Creek basins. The five separate
sanitary sewer system basins south of the Missouri River are the Biue River North, Round Grove, Blue River
Central, Blue River South, and Little Blus basins.

Under existing conditions, the collection systems and wastewater treatment plants have adequate capacity to
convey and treat dry weather flows. During heavy rainfall, however, the amount of water infiltrating into the
sewers exceeds the system's capacity.

In addition to the uncontrofied overflows from the separate sanitary sewer system, a constructed sanitary sewer
overflow is present at the lower end of the Line Creek system. The plan addresses flows from this structure as an
early priority.

Recommended strategies in the separate sanitary sewer system include reducing inflow and infiltration of
stormwater by repairing the existing system where cost-effective. A combination of wet weather storage and
treatment will also be provided to address inflow and infiltration determined fo be too expensive fo keep out of
the system. Because work in the separate sanitary sewer system relates only to repair of the sanitary sewer
system, green infrastructure is not included in the proposed plan.

In the separate sanitary sewer basins, a design storm with duration of 24 hours and a depth that would be equaled
or exceeded, on average, once every five years was utifized to develop the Overflow Control Plan. In Kansas City,
that design storm would result in & rainfall depth of 4.68 inches.

INFLOW/INFILTRATION REPAIR WORK

Many parts of the separate sanitary sewer system are in need of general repair and have experienced deferred
maintenance. In addition to extending the life of the system, these repairs will help reduce the amount of rainwater
inflow into the system. inflow, however, is not the only problem. The age of the system and the construction
techniques utilized at the time of construction create many challenges in keeping rainwater from entering the
system below ground. To combat these issues, the Overflow Control Program proposes an aggressive inflow and
infittration reduction initiative focusing on lining existing pipes within the system to combat infiltration through pipe
joints and connection points. While effective, the system itself is so large geographically that inflow and infiltration
reduction efforts are only expected to partially reduce the amount of stormwater entering the system.

SYSTEM IMPROVEMENTS

Addressing overflows from the constructed sanitary sewer overflow located within the Line Creek/Rock Creek
basin, just upstream from the Line Creek Pumping Station, is a priority to the City. The plan provides $37 million
for construction of a 30 million gallon per day high rate treatment facility to be constructed near the Line Creek
Pumping Station early in the program. This facility will allow the City to begin treating sewage overflows early in the
program and will stay in service until final solutions are implemented.

Ultimately, it is anticipated that wet weather flows from the Line Creek/Rock Creek and Northwestern basins will be
transported through a conveyance and storage tunne! to the Birmingham Wastewater Treatment Plant. The Plan
also provides $44 million in funding for a high rate treatment facility to be added to the Birmingham plant to address
peak wet weather inflows.
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Northern Separate Sanitary
Sewer Area

Southern Separate Sanitary
Sewer Area
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STORAGE PROJECTS

Two major structural storage projects are currently proposed in the separate sanitary sewer areas. Similar to
the storage projects in the combined sewer area, through an adaptive management approach, the City will
retain the flexibility to reduce the size or eliminate these storage projects depending on actual flow reductions
achieved in early phase projects.

The North Bank Tunnel is proposed as the primary solution to store sanitary sewer overflows from the
entire separate sanitary sewer system north of the Missouri River. In addition to providing 42 million gallons of
storage, this tunnel also provides conveyance capacity in an undersized portion of the system.

South of the Missouri River, the plan proposes 68 million gallons of tank storage fo hold excess inflow and
infiltration from the Blue River South Basin and flows from Johnson County Wastewater. The adaptive
management approach of the plan gives the City the flexibility to postpone final decisions on storage
capacity until the results of ongoing technical and contractual discussions between Kansas City and Johnson
County Wastewater are fully evaluated. The cost for addressing Johnson County Wastewater flows to the 87th
Street Pumping Station will be recovered through either increased rates charged to Johnson County
Wastewater or other funding agreements. Should Johnson County choose to manage the flows themselves,
the proposed storage necessary will be reduced accordingly.

North Bank Tunnel
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Preliminary Schedule

Financial projections prepared for the Overflow Control Plan suggest that between 25 and 33 years will be
needed to complete construction of the projects identified in the Plan and other presently identified
wastewater utility capital needs. Each of those projections is predicated upon acceptance of a heavy
financial burden by the City and its ratepayers. Wastewater rates are expected to almost quadruple over the
next 13 years, eventually leading to a cost {o residents in the City's retail service area equivalent to 1.7
percent of the City's median household income. Completing the Overflow Control Plan at the lower end of the
25-33 year range will require the identification of revenues other than presently projected user rate increases
sufficient to comply with any new regulatory requirements and other wastewater utifity capital improvement
needs.

As we continue to work with the agencies to finalize our commitment to protecting our region’s streams and
rivers, we will continue our efforts to establish a final implementation schedule acceptable to the agencies that
maximizes our opportunities to benefit from the adaptive management approach and recognizes our
responsibility to properly operate and maintain the system while responding to future requirements in an
ever-changing regulatory environment.

» CITYREVIEW A REGULATORY REVIEW 25-YEAR PROJECT TIMELINE

CURRENT TIMELINE

COMBINED SEWER |
SYSTEM |

SEPARATE SANITARY  {
SEWER SYSTEM

§ SYSTEM IMPROVEMENTS

i STORAGE PROJECTS
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Estimated Cost of Selected Plan in 2008 Dollars

Estimated Cost (in
Millions, 2008 $}

| Project Description

Programmatic Elements

Green lnfrastructure leot Pro;ects and Partnershlps inCSS
~Ne|ghborhood Sewer Rehabxhtatson L
Sewer Separation

Qufall Consolidation Piping

Additidﬁai P‘um‘pin‘g‘ Capacity and Wet Weather Treatment at Birmingham
WWTP
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Chairman Johnson, Ranking Member Boozman and members of the Subcommittee, thank you
for this oppuriunity to provide testimony regarding offorts to address urban stormwater runoff |
am Tom Leppert, Mayor of the City of Dailas, Texas, and ’'m here to share some of our

experiences in the management of stormwater runoff.

Just last week we were honored to host a Sustainable Communities Conference in Dallas along
with the Region 6 Office of the EPA and the North Central Texas Council of Governments. This

highly successful gathering attracted

conference was building partnerships and sharing ideas about green infrastructure, low impact

development, and other sustainability initiatives. Some of the best practices related to
stormwater mitigation issues and strategies included:

s Tree Mapping and Planting Modeling;

EPA’s Green Infrastructure Partnership;

L]

Rain Gardens, Swales and Grass Pavers;

Pervious Concrete Design, Construction, and Maintenance; and
+ Life Cycle Costs and Environmental Analysis of Pavement Types.
The conference included several presentations by City of Dallas staff including topics such as:
. Urban Forestry and Sustainable Landscaping;
. Downtown Parks and Green Spaces;
. Green Building Codes and Green Building Efforts;

. City of Dallas Green Fleet Program;

Page |
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. City of Dallas Lawn Mower Exchange Program;

» Implementation of the City of Dallas Idling Restriction Rules;
. McCommas Landfill Enhanced Methane Recovery Project;

. Green Ratings for Cities; and

. Green Dallas.

The City of Dallas staffed an exhibit booth with information on our stormwater management
program and on green infrastructure projects recently completed or under construction in the
City. The exhibit booth and Dallas-led sessions were all well-attended and stimulated interest.
There were many follow-up questions and conversations regarding programs and initiatives that

we have implemented along our journey to sustainability.

Additionally, the conference provided an opportunity to share best practices with our colleagues
from across the country. For example, there were great presentations on the rain garden program

in Kansas City and Philadelphia’s green infrastructure program.

We were honored to play an active role in planning and hosting the conference for a number of
reasons. Perhaps chief among those is our genuine commitment to leadership in environmental
stewardship — not just in our own municipal operations, but also in terms of working with the
private sector. Not too many years ago, you would not have found the City of Dallas included on
very many lists of what we now commonly refer to as “green” cities. Just in 2006, the City
entered into a consent decree with the EPA, Department of Justice, and State of Texas to address

issues with our stormwater management program particularly in the areas of staffing and
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housekeeping practices at City service and operations centers. Two and one-half years later, we
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We have increased staffing in the stormwater management program by 67 percent
compared to 2003 levels and are maintaining staffing levels required in the consent
decree.

We are maintaining compliance with required inspections of outfalls, industrial
facilities, and construction sites, and have adopted a culture of continuous process
improvement io continue exceeding these requirements.

We impiemenied an environmental managemer

framework for managing factors tha ect the environmental performance of the

-
™
ot
jomt

City. We also went the extra mile to have it certified by undergoing a rigorous third
party evaluation under the International Standards Organization 14001 (ISO14001)
standard for environmental management systems.

We are making progress with the Department of Justice ;md EPA on modifying one
of our supplemental environmental wetiand projects to make it greener by
incorporating a pretreatment cell to remove even more pollutants from stormwater

runoff.

Beyond the consent decree, we have adopted a sincere commitment to environmental

stewardship and leadership. We have adopted greener city policy and we are revising our

development and redevelopment code to make it easier for the private sector to adopt sustainable

practices and ultimately make these green practices the standard. This commitment to

environmental leadership is evidenced by recognition from .several state and federal agencies

including:
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In 2008, Dallas is largest city to become a member of the EPA’s National Environmental
Performance Track Program, which recognizes organizations that go above and beyond
their environmental legal requirements to reduce the environmental impacts of their
operations.
In 2006, Dallas was selected as the first city to pilot the EPA’s Sustainable Skylines
Initiative that officially kicked off in 2007. The purpose of the program is to develop a
holistic approach to sﬁstainability, As a result of our participation:
o $250,000 in initial funding has grown to $4M by developing partnerships with
local agencies, organizations, and others interested in sustainability;
o Numerous taxi cabs are being replaced to reduce emissions with funding from a
local private foundation;
o 40 green Habitat for Humanity homes have been built and are now occupied; and
o 400 gasoline powered private lawn mowers were replaced and recycled to help
reduce NOx emissions, again with help from a local private foundation.
We were the first major U.S. city to implement an environmental management system
covering the vast majority of our major operations which entailed achieving ISO 14001
certification,
41% of our entire fleet of over 5,000 vehicles and pieces of heavy equipment are either
hybrid or run on alternative fuels.
And lastly, Dallas is one of the largest purchasers of green power in the country even

among private entities.

I would like to focus my testimony today on sharing Dallas’ perspective regarding three topics:
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1. Our experience with green infrastructure and low impact development;

1

enges W capandmg the use of green indras
development; and

3. The impact of recently passed legislation.
Green Infrastructure and Low Impact Development in Dallas
The City of Dallas, like many other cities, is extremely interested in expanding our use of green

infrastructure and low impact development best management practices in order 1o manage the

infrastructure techniques and tools to treat stormwater runoff at its source.

We have adopied a siraiegy 10 require more susiginable and greener buildings and
implementation is underway. The City established a Green Building Task Force, comprised of
for piofit builders, nonprofit
Association and other stakeholders. The Task Force met for several months in 2007 and 2008 to
develop a set of green building standards that would work for the City of Dallas. The Task Force

recommended a two-phase implementation strategy for the Green Building program, which was

adopted by the City Council in April 2008.

Phase 1 of the Green Building Program becomes effective on October 1, 2009. This phase
requires that homebuilders construct their homes to be 15 percent more efficient than the base
energy code and meet four out of six high-efficiency water reduction strategies, including low

flow faucets, showerheads, and toilets as well as use of ENERGY STAR rated appliances.
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In Phase 2, the ordinance requires all homes to be built to a standard such as the LEED for
Homes or the Green Built Texas (GBT) standard. LEED is the system developed by the U.S.
Green Building Council for designing, constructing, operating, and certifying green buildings.
There are four levels of LEED ratings — Certified, Silver, Gold, and Platinum. This is where
stormwater management guidelines, as set forth by LEED, are incorporated into the Dallas Green
Building ordinance. Green Built Texas is an initiative of the Home Builders Association. The
program’s guidelines address strategies for improving energy efficiency, water efficiency, indoor
air quality, material usage, site management, waste recycling, and cleaner electricity. This
includes points toward a 20 percent water use reduction and a minimum 17.5 percent increase in
efficiency over the base energy code or the performance of an ENERGY STAR for homes with a
HERS rating of 83 or less. The HERS Index is a scoring system established by the Residential
Energy Services Network (RESNET) in which a home built to the specifications of the HERS
Reference Home (based on the 2006 International Energy Conservation Code) scores a HERS
Index of 100, while a net zero energy home scores a HERS Index of 0. The lower a home’s

HERS Index, the more energy efficient it is in comparison to the HERS Reference Home.

For commercial projects, Phase | of the new ordinance requires that buildings less than 50,000
square feet must:
1. Be 15 percent more efficient than the base energy code;
2. Utilize 20 percent less water than required by the current Dallas Plumbing Code;
3. Incorporate EPA’s ENERGY STAR low-slope roof requirements for roof surfaces with a
slope less than or equal to 2:12; and

4. Comply with outdoor lighting restrictions in order to reduce light pollution.

For commercial projects larger than 50,000 square feet, Phase 1 requires buildings to meet 85
percent of the points required under the appropriate LEED rating system for a certified level.
This includes one point for 20 percent water use reduction, and a minimum two points for 14

percent more energy efficient than the base energy code requires.
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Phase 2, requires all commercial projects to be LEED certifiable under the appropriate LEED
rating system, or an approved alternate green building standard. Additionally, each project must
implement a 20 percent water use reduction and be 17.5 percent more efficient than the base

energy code.

Already, the City of Dallas has a growing inventory of 27 green municipal facilities that were

built to achieve LEED standards in the Certified, Silver and Gold categories.

for example, our new Timberglen Branch Library was designed to achieve LEEDd-siiver

save money by lowering the amount of potable water used for irrigation and non-consumption

activities, it decreases the amount of urban stormwater runoff and allows us to manage the runoff

close to iis source. In the {inal analysis, this facility excesded design expect

The design of our South Central Police Substation, also designed to achieve LEED-silver,
obtained LEED-gold in the final analysis. The station opened in 2008 and includes a permeable
pavement for its overflow parking area.  Because the surrounding site was less densely
developed, it was important to preserve greenspace and to treat the stormwater runoff prior to
discharging it to the natural drainage system. Permeable pavement was selected as an
appropriate tool in this instance and again we are able to manage stormwater runoff close to its

source.
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Green infrastructure and low impact development tools to address urban stormwater runoff were
incorporated into the design of several additional municipal, LEED registered or certified
projects constructed in the last several years including the new animal shelter, Fire Stations 33,
38, and 40, the Hensley Field Operations Center, the Northwest Service Center, the Bachman
Lake Branch Library, and the Jack Evans Police Headquarters. A variety of green infrastructure
practices were used on these projects including:

¢ Roof-top and ground level cisterns for collection of rainwater for use in irrigation;

* Permeable paving to reduce runoff and increase both infiltration and pollutant removal;

« Bio-retention for on-site stormwater runoff treatment prior to discharge off-site; and

e Separators to divert fire engine and apparatus wash water from the storm drainage

system.

Another important effort underway is updating our development code to incorporate the concept
of integrated storm drainage design to increase the use of green infrastructure and other low
impact development tools. The goals are to incorporate drainage planning in the early stages of
site development and to address post-construction control of urban runoff in a much more
structured fashion. Both have been challenging tasks and I'd like to share some of these

challenges with the Committee.

Challenges to Expanding Green Infrastructure / Low-Impact Development

One of the largest obstacles we are facing is obtaining the buy-in of developers and their

engineers.  Developers think that green infrastructure will add additional costs and some
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indicate that they won’t build in the first few cities that enact these requirements, preferring
instead to develop in cities without these requiréments. As a former CEQO for a major
international construction company I can tell you that building and developing green does not
automatically mean higher construction costs and it is imperative for the sake of future
generations that everyone begins to move in this direction and this has to start with education.

In order to successfully implement change in this area significant training resources will be
necessary educate the developer and engineering communities. This is the only way to convince
developers that incorporating green infrastructure into their planning does not mean making their

projects infeasible from a cost perspective.

development code we conducted a very open and inclusive public involvement process and
found home builders were not very receptive to the concept. As a resuit, we are utilizing a
phased approach whereby we would initially upgrade our drainage design criteria to include use

of the iISWM tools as recommended, but optional, in the first phase.

It is our hope that our phased in approach will allow the City and developers to use the integrated

design practices without seeking waivers from the current standards and also provide additional

time for an extensive education and outreach campaign. Phase two might include offering
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incentives to developers to adopt these practices. For example if certain levels of green
infrastructure and low impact development techniques are used, we may:
e Allow more dense development which adds directly to the developer’s bottom line;
¢ Reduce parking requirements in warchouse and industrial projects, which again,
positions the developer for additional profit; and
e Reduced of right of way width requirements in residential subdivision projects, which
would puts money into the developer’s pocket.
The City of Dallas would be the first city in Texas to implement such program. In Phase three,
we would assess effectiveness and consider making the use of the green infrastructure tools
mandatory. Again, we are looking at offering incentives to encourage the development

community to adopt these more sustainable practices.

Earlier while highlighting some of the green design features of our South Central Police
Substation | mentioned that we included permeable pavement on the overflow parking area.
Ideally, to address both urban stormwater runoff and the heat island effect that plague urban
environments, we would likely have chosen a pervious concrete application for all of the paved
areas. Pervious concrete would not only help treat stormwater runoff but also reflect rather than
absorb heat throughout the day, resulting in lower ambient temperatures, which leads to lower
building cooling costs, which leads to lower energy consumption, which leads to reduced air
emissions and fossil fuel consumption. Engineers have traditionally relied upon compressive
strength as a key design element for concrete. Unfortunately, the porous nature of pervious
concrete that allows it to allow runoff to infiltrate into the ground and remove pollutants also

precludes the standard strength testing methods that have been used on traditional concrete for
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decades. Detenmining the structural strength is crucial because it gives an indication of how
much ioad or weight a pervious concreie pavement sivucture can handle. Basically, this drives
the decision of whether it should only be used in the construction of sidewalks and light vehicle
parking areas or if it can safely and cost-effectively be used to construct neighborhood streets.
Having a standard method of assessing the material’s strength is critical to expanding its use and
realizing the tremendous potential of urban stormwater runoff and urban heat island benefits of
pervious concrete. The American Concrete Institute has developed fairly robust design
specifications for pervious concrete, but they note that additional work is needed in the area of

b iy s ghemes o F thas e fauia orhane thic ig am aran i ) i i
detenmining the strength of the material. Perhaps this is an area in which Congress can direct the

The second challenge T would like to mention is again related to the expanded use of pervious
concrete pavement, but also a number of other green infrastructure iools that we think have
tremendous potential for addressing urban stormwater runoff and the urban heat island effect.
Consistent with Dallas’ commitment to ieadership in ihe area of sustainabilily i geneial, we see
a tremendous opportunity to significantly expand the use of these tooié by serving as a model for

municipalities throughout our region and beyond.

In order to do this, it is necessary to equip and train city staff to properly install and maintain

green infrastructure. We see staff development as a huge opportunity to better position ourselves
to install and properly maintain the types of green infrastructure that will be absolutely critical as
we all move further along the journey of sustainability. In 1991, the City of Dallas created a

stormwater utility in order to provide funding for compliance with EPA’s unfunded municipal
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stormwater mandates. The utility’s first annual budget was $8.25M. As the cost of compliance
and the amount of infrastructure to maintain has increased over the past 17 years, so have the
stormwater fees charged to our property owners. A 2008 survey of 58 stormwater utilities
throughout Texas indicated that annual revenue ranged as high as $51M and operations
(including compliance) and maintenance were consistently reported as the primary expenses in
each of those communities. In Dallas for the current fiscal year, the adopted budget is $35.1M
consisting of nearly 330M in maintenance, operations and compliance expenses and
approximately $5M in debt service and administrative expenses. I see green infrastructure as a
real opportunity to enhance environmental stewardship and potentially reduce the cost of
compliance long-term. In order to take advantage of this opportunity, we must prepare our
infrastructure maintenance staff in the means and methods of installing and maintaining green
infrastructure. As leading cities located in diverse climates and geographies are able to show
successful implementation of the various tools at our disposal, the result will be increased
confidence among other cities to adopt these tools. I believe as more cities within a watershed
implement and begin to require these tools as standard development practices, the cost of
compliance for the wgtershed region will decrease over time. One method to make progress in
this area is to ensure that municipal maintenance staffs across the nation are equipped and trained

to install these tools as retrofits.

Recent Legislation
I commend the House of Representatives for the recently passed Water Quality Investment Act
of 2009 (HR 1262). As you are aware, this legislation includes reauthorization of the Clean

Water State Revolving Fund Program which is vital to the expansion of the use of green
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infrastructure and low impact development tools.  The legislation also provides important

funding designated for small

Signated o
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field by enabling smaller communities to address wastewater treatment needs and other funding
to manage, reduce, reuse, or treat municipal stormwater including the use of low-impact
development tools. When smaller communities get on board, regional watershed management
becomes possible. We are also pleased that there is funding in the American Recovery and
Reinvestment Act designated specifically for green infrastructure projects. This will be

tremendously heipful in expanding the nation’s use of green infras

iress sionnwaier

management.

in Conciusion

I would like to commend the Subcommitiee taking up the issue of urban stormwater runoff. I

the expanded use of green infrastructure and low impact development tools and techniques.
These tools are vital to addressing the overarching chalienges of urban stormwater runoff and the
urban heat island effect. Reauthorization of the Clean Water State Revolving Fund Grant

program is vital to expanding the use of these tools and your continued support is appreciated.
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Good morning, Chairwoman Johnson, Ranking Member Boozman, and members of the committee.
My name is Howard Neukrug, and I am the director of the Office of Watersheds for the City of
Philadelphia Water Department (PWD). Iam honored to be here today to testify on behalf of my
water utility, the City of Philadelphia and the National Association of Clean Water Agencies
(INACWA), which represents the interests of municipal wastewater treatment agencies throughout
the nation.

Opening Statement

Let me begin by getting right to the point: it is time for the Clean Water Act to acknowledge the
linkage between land use and water resource protection and to set cities on a course towards 2
sustainable future. If we are going to rebuild the drainage systems of America’s cities in order to
hatvest rain water and prevent stormwater from commingling with sanitary sewage in the first place,
then the law needs to be revised to recognize the significant impacts land use policies have on local
water quality.

Congtess should direct the U.S. Environmental Protection Agency (EPA) to revise its 1994
Combined Sewer Overflow (CSO) Control Policy to require municipalities to adopt stormwater
regulations and to encourage the use of green infrastructure solutions to water managemnent.

We believe that it is incumbent upon EPA to develop ways to incorporate these ideas into their
regulatory and enforcement framework, When cities invest in green infrastructure and other
innovative, cost-saving strategies to manage their stormwater, they need to know they’re going to get
credit for it. There clearly is a better use for our money, such as the green programs being
implemented in Philadelphia, that provide the model for a wise investment in a 21% century
infrastructure. The rest of my testimony will clarify these points and, I hope, gain your support for
this exciting vision that we have embraced for Philadelphia.

The Greenest City in America

A hallmark challenge of Philadelphia Mayor Michael Nutter’s administration is to make Philadelphia
“the Greenest City in America.” He has created a new cabinet-level Office of Sustainability and a
Sustainability Advisory Board representing public, private, and nonprofit interests from actoss our
metropolitan area. In April, we will be launching our ambitious action plan to reduce our exposure
to rising energy prices, limit our environmental footprint, and reposition our workforce and
economic development strategies to leverage our enormous competitive advantages in the emerging
green economy. The effort is being descabed as “strengthening our economy by reducing our
environmental footprint.”

As we finalize our strategy on how to become the Greenest City in America, it has become clear that
a critical link must be forged to connect the Clean Water Act and its goals with those of sustainable
21" century cities. Two hundred years ago, Philadelphia became famous for many things, one of
which was our water system and another, its Greene Country Towne. It is with great pride that I
can say that we are now returning to our forebears’ understanding of the connection between a
green city and clean water.
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Green Cities — Clean Waters

Philadelphia’s declaration that it will be the greenest city in America is an energizing call to action for
the PWD. As the department charged with ensuting optimal compliance with Philadelphia’s federal
CWA permit, we are straving to define an infrastructure management program that protects and
enhances our region’s waterways by managing stormwater runoff in a way that significantly reduces
our reliance on increasing underground infrastructure. Like other major cities, we have enough
fiscal concerns with maintaining the system we have, without having to actually increase its capacity.

Over the past year we have crafted a vision that focuses on the treatment of publicly-owned land,
such as city properties, streets and ﬁght—of—ways that constitute 45 percent of the impervious land
area of the City‘. This sustainable, cnvuumucumuy beneficial reatinent is known as gieen

infrastructure and modifies the relatonship between land and stormwater.

ture program 1 to reduce the amount of stormwater manoff from the
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CWA goals should also represent money spent to improve the natural resoutces of the city and to
enhance the community, while guiding us to new standards in sustainable urban design. This is why
we are working to incorporate a Green Citles — Clean Waters approach into the larger citywide
sustainability poiicy to address not only water resources issues, but to also address other
environmental issues-such as air quality, waste product reuse, urban heat island mitigation, carbon
sequestration, and energy conservation.

Green Build Partnerships

However, we cannot implement a green infrastructure program in a vacuum. Retrofitting a street or
public facility is certainly more costly than building new infrastructure as a component of a complete
renewal project. For PWD to solely focus on retrofit opportunities, our limited funding will be
pootly invested. We believe the ideal is a true citywide partnership, one that would result in an
incredibly innovative, cost-effective, and transforming incremental approach to how city
departments revitalize neighborhoods to make them healthier and more sustainable places in our
little cotner of the biosphere. Philadelphia’s Sustainability Framework will be the key to focusing
the water utility green infrastructure programs with the standards, protocols and building practices
of other city departments and agencies.

And this new approach for a water and wastewater utility to fully embrace its water and land
environment has received recognition, praise and support from out friends in the environmental and
regulator communities. As just one example, in 2007, the Pennsylvania Resoutces Council, Inc., 2

2
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nonprofit organization formed with the goal of promoting the conservation of natural resources and
protection of scenic beauty, bestowed its Leader in Sustainable Design and Development award on
the Philadelphia Water Department for its innovative efforts in the atea of effective and sustainable
solutions to stormwater management.

In addition, the EPA has been a tremendous supporter of the efforts of NACWA, the Philadelphia
Water Department, and other water sector utilities. We are working together to identify the
mechanisms and policies needed to fully embrace the Green Cities — Clean Waters approach into the
regulations and policies that are under the legislative umbrella of the Clean Water Act.

Needed: A 21st Century Sustainable Cities Interpretation of the CWA
With this little bit of background, I'd like to take this opportunity to seek your help.

Every day as my colleagues in other cities and I approach this new paradigm between clean water
and the 217 century sustainable city, we are under the challenge to make these programs work within
2 20" century interpretation of the goals of the Clean Water Act, which acknowledges the benefits
and costs and risks of only one part of our environment — water. While this may seem very logical ~
after all it is the Clean Water Act and T am hete representing the water and wastewater utility sector
— the new solutions to ocur urban and environmental challenges are, as I stated above, incredibly
linked to other environmental, ecological, and financial realities.

In Philadelphia and other cities, mayors and directors of local clean water utilities are working on
solutions that embrace a more holistic approach to watershed management and stormwater control
by employing non-traditional, “green infrastructure” approaches to limit, and eventually reverse, the
negative impacts of past stormwater management practices. Yet these approaches, while encouraged
by EPA, are simultaneously made difficult-to-impossible to implement by cutrent regulatory
practices which apply standards of construction scheduling and watet quality goals that are
unachievable using a green infrastructure approach.

This brings utility managers across the country back to hatd, gray, single-goal otiented infrastructure
as the only solution to their tegulatory and consent ordered environmental programs. Like it or not,
the reality is that implementing a sustainable approach takes a lot of time. It took 150 years of sewer
construction to create the conditions that now exist; it will take 30 to 40 years to evolve our cities
into fully sustainable, green urban centers for the 21* century.

So, despite the good wishes of our many friends at EPA, the state regulators, mayots, governors,
Congress, and environmental advocacy groups, we remain burdened with doubt about the future of
our programs by a sometimes myopic interpretation of how to achieve the goals of the Clean Water
Act.

Stepping Back: From the 19th Century to Modern Day CWA

Our 19th and 20th century solution to stormwater management was designed to remove watet from
the urban environment quickly and safely, not to protect ourt water resources. The solution was to
build a network of drainage pipes to move minwater, along with other industrial, household and

3
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human wastes, away from homes, streets and businesses for disposal into our dvers, lakes, streams
and estuaries.

The CWA moved to address sutface water protection by promoting significant national and local
investment to capture and treat this piped waste before it entered our waterways. It has been
extremely successful in controlling the release of wastewater during dry weather, but has had less
success in controlling the increased volume of wastewater plus stormwater resulting from wet
weather events. During heavy storms, the amount of water to be collected and treated greatly
exceeds the capacity of our pipes and treatment plants. Thus, when it rains in many U.S. cides,
rainwater and sewage overflow, adding pollutants mixed with storm run-off into our waterways.
These are what we call combined sewer ovetflows or CSOs.

This problem has been exacerbated by the expansion of our cities, suburbs, and even the
development of our rural areas. As more green space is paved over, the ability of the land to absoth
rainwates is dininished, causing more water to be carried (o ahcady overburdened networks of
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And perhaps most troubling is that, as a result of suburban development and poor stotmwater
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Philadelphia to solve its CSO problem, at the end of the day, we will still have a polluted river.

National Pollutant Dischatge Elimination System Permits

The nﬁmzrv vehicle for rﬁmﬂnhno stormwater, the National Pollutant Di_chgtge FElmination Q vstem
(NPDES) program under the (..lean Water Act, was designed as the means for reducing the amount
of pollutants entering our rivers, lakes, streams, and estuaties from municipal and industrial
wastewater. In addition to establishing this federal NPDES permit program, the CWA authorized
significant funding in the form of grants to help municipalities build and/or upgrade their existing
wastewater facilities to meet secondary treatment standards. This program was an enormous
success, and we still see its benefits today, even as we witness the steady decline of the federal

government’s financial commitment to clean water.

While managing stormwater is 2 basic service, it is also a huge challenge for most local government
entities. Despite our best efforts and the best intentions of Congress and USEPA, municipalities
stil face myriad obstacles in curbing the impacts of stormwater in order to meet our water quality
goals. First and foremost is the lack of adequate funding to upgrade our infrastructure sufficiently to
meet stormwater requirements and other regulatory mandates.! As NACWA and others have
testified before in this committee, our stormwater and wastewater infrastructure is old and
crumbling and in desperate need of additional funding to finance its upkeep and rehabilitation.

! EPA, the Government Accountability Office (GAO), and the Water Infrastructure Network (WIN) estimate a $350-
$500 billion funding gap for wastewater infrastructure over the next 20 years.
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Meanwhile, the population continues to grow right along with the number of regulatory
requitements imposed upon municipalities. Contaminants of emerging concern, nutrient controls,
and the challenges associated with climate change place new burdens on our struggling communities.
Climate change, in particular, could impose significant challenges, particularly if the result is more
intense and more frequent storms taxing overburdened wastewater collection and treatment systems.
Simply put, yesterday’s sewer systems were not designed to handle today’s challenges and an ever
expanding set of regulatory requirements.

The National CSO Policy Does Not Encourage Green Solutions

In the early 1990s, EPA conducted a national advisoty committee process that resulted in the
development of the National CSO Policy. The goal for this process was to respect and account for
the decade’s worth of experience of EPA’s stakeholders, resulting in a consensus approach to what,
at the time, was regarded as the most reasonable means to solve the nation’s CSO problems.
However, as is the case for all such planning, the policy is a product of its time — a time which had
only recently focused billions of dollars on facility and infrastructure improvements aimed to
modernize wastewater treatment and minitmize the impacts of point source pollution to out rivers
and streams. This point source approach was extremely successful as we have witnessed with the
increasing numbets of fish species in our dvers. But ifs success resulted in the need to address “that
other pollutant” — uncontrolled stormwater. And the tools and methods that were instrumental in
substantially eliminating point source pollution were not, and could not, be effective in the new
challenge of managing stormwater.

Today I think we — enviropmentalists, engineers and the regulated and regulator communities —
would all agree that stormwater management is most efficient and environmentally sound when the
strategies that mimic nature ate used — strategies that recognize that stormwater is a natural resource,
a critical component of the hydrologic cycle that irrigates the earth and recharges our groundwater
supplies as was nature’s intention. Green infrastructure uses nature’s designs and transforms trees,
vegetation, and soil (when combined with manmade features) into the ultimate stormwater
management systems. These GI innovations have happened only over the last 10 years in the
United States. The stakeholders who helped develop the CSO Policy of the 90s could have not
foreseen the initial gentle adoption and subsequent, full-blown enthusiasm for low-impact
development techniques that pioneering cities employed to protect and restore their streams. But
this would be the case for any specialty and the technologies that advance them. All policies should
have the built-in capability to be revised and renewed based upon new, life-altering information and
technologies.

The existing CSO policy, formed around the expectations that traditional, or “gray” infrastructure
approaches, would be the preferred pathway to stormwater (combined sewage) control, must be
flexible enough to allow revisions that reflect our new understanding about green infrastructure and
other alternative strategies for addressing this growing water quality challenge. A surgeon would not
use the tools or methods developed 10 years ago if they wished the best success for their patient.
Utilities should demand, and be given, the opportunity to use the most cost effective,
environmentally beneficial and rational solutions that are available to it to meet its Clean Water Act
requirements — and the desires of its citizens who are shouldering the burden of these
improvements.
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Philadelphia is committed to meeting the goals of the CSO Policy, but it is also primed to meet these
goals with the wealth of strategies that green infrastructure and traditional systems can offer. Our
plea: do not demand that Philadelphia, or other cities that ate passionate about watershed
protection, as evidenced by our own 10 year focus on regional watershed protection solutions, settle
for traditional solutions. These solutions can only be implemented through the construction and
operation of massive tunnels and tanks, intended to store combined stormwater and sanitary sewage
for later pumping and treatment. Enable us to do even better for out environment by blending the
natural and traditional technologies that — in the end ~ will work the best while delivering multiple
benefits.

In addition to concerns over capital financing for these gray systems and their inability to truly
restore our waterways, the long-term operation and maintenance and energy required to de-water
these systems after each storm make this approach unsustainable. These traditional approaches to
stormwater and corbined sewage management embody a never-ending requiternent for the
coisuinpiion of vast amouis of elecirical power with the infent that the stormwater will be pumped
and treated forever.

This traditional or gray infrastructure approach to stormwater management that the policy
encourages also creates ariificial, and often irreversible, boundaries to nature's water cycle — reducing
groundwater infiltration (and thus groundwater tables and stream flows) as well as habitat and
vegetation {and thus the natural conditions of transpiration and evapotation).

Perhaps the most important result of the policy’s encouragement of gray approaches fs thatithes 2
pre-defined end-point that the system was designed to achieve. The system will never provide
benefits beyond that end-point. When our cities are required to build a large, gray project for
stormwater control under the policy, typically they are required to do so to their limit of
affordability. This leads to the dty spending all available resources on a project that will bring about
a static water quality control result (often recognized as a condition of four-to-six uncontrolled
overflows in a year that experiences average precipitation conditions). When the project is
completed and the money is spent, the controlled condition will continue to persist (e.g., 4-6
overflows per typical year).

Absent some new initiative and some new source of funds, the area’s now “protected” waterways
will never improve beyond that condition. And, at the end of the day, we will still have a river that
does not meet water quality standards because of the number of uncontrolled issues involving
stormwater management.

However, when communities adopt green infrastructure regulations and design standards on
redevelopment and capital investment that force the control of stormwater at the source, the water
quality of the area’s receiving waters improve with each new building project in the city. Over time,
the improvements derived from a green approach to stormwater control eclipse those of gray
approaches, and eventually they will lead to the virtual elimination of the problem of stormwater
pollution in our urban areas.
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1t is evident that much of what I discuss hete is understood by and being debated at EPA and
elsewhere within and among agencies of the federal government. There are those sections of the
agencies whose responsibility it is to enforce the CWA and the policy as they are now written, which
does not readily encourage the use of comptehensive, sustainable solutions based on green
stormwater infrastructure. However, others in the agencies are trying to encourage the
incorporation of green stormwater infrastructure into the water planning process and to evolve new,
forward-looking NPDES permits for U.S. cities”.

Expansion of the traditional systems of gray infrastructure is not the sustainable approach to
developing water quality solutions for the future. Simply put, yesterday’s sewer systems were not
designed to handle today’s challenges and the ever-expanding regulatory regime, not, more
importantly, are they equipped to mimic natural stormwater management principles essential for true
environmental restoration.

And isn't that what this is all about? Caring for our streams so that they are clean and thriving and beantiful again?

NRC Report Urges Changes to our Approach to Urban Stormwater Management

Just last fall, the National Research Council (NRC) issued a report, Urban Stormwater Management in the
United States’, reviewing the Phase T and Phase II stormwater programs, addressing the challenges
municipalities face in managing their stormwater, and recommending options for USEPA to
consider. Among other things, the report cited a number of problems and inefficiencies with the
stormwater program that badly need to be cortected in order for there to be noticeable
improvements to the quality of our nation’s waterways.

The NRC attributes these shortcomings in large measure to the fact that federal regulatory
requirements have only been in place for about 20 years even though stormwater runoff has long
been seen as a key source of water quality impairment. Laws mandating better stormwater control
are often incomplete or conflict with state and local rules programs focused primarily on the flood
control aspects of stormwater management. A more effective and holistic approach recommended
by NRC for regulating stormwater discharges would inclade direct controls on land use, limits on
the quantity and quality of stormwater runoff into surface waters, and rigorous monitoring of
adjacent waterbodies. Moreover, EPA should focus on green infrastructure strategies that reduce
impervious surfaces and stormwater flow volume.

We agree with the NRC’s findings that “significant changes to the current regulatory program ate
necessary to provide meaningful regulation of stormwater dischargers in the future.” In particular,
the NRC goes further and embraces a strategy advocated by NACWA and being studied by

2EPA, Use of Green Infrastructnre in NPDES Permits and Enforcement, joint Memorandum from the EPA Water Permits
Division and Water Enforcement Division, August 16, 2007; and, Green Infrastructure Statement of Intent, EPA, NACWA,
NRDC, LIDC and ASTWPCA, Apdl 19, 2007

® National Research Council. Urban Stormwater Management in the United States. The National Academies Press,
Washington, D.C., October 2008. po (http:/ /www.epa.gov/npdes/pubs/nrc_stormwaterreport.pdf)
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Philadelphia and other cities — watershed-based permitting. “[T]he most likely way to halt and
reverse damage to waterbodies is through a substantial departure from the status quo — namely a
watershed permitting structure that bases all stortnwater and other wastewater discharge permits on
watershed boundaries instead of political boundaries. Watershed-based permitting is not a new
concept, but it has been attempted in only a few communities.”

The Philadelphia Experience

As I bave already indicated in my testimony, Philadelphia is one such community that is working —
on a voluntary basis — to implement some of the innovative approaches identified in the NRC report
and discussed among policy makers and the best minds in the country who are studying the future
of clean water policy.

Philadelphia’s stormwater management progtam has been developed to include the dght mix of
infrastructure-heavy solutions, such as the construction of storage tanks with a strong commitment
to green infrastructure solutions to provide control of stormwater at it sources. This allows the
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Philadelnhia’s waterways and to the community where construction is ta king place. These programs

have been fully integrated into 2 watershed management-based approach that uses land, w: raterway
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P ademma s (HJIIKIDQ water SuDDlV and ensure the protecuon of fish and Wl.l(ljlle nam[at Whether
it is through tree trenches, street/ sidewalk planters, bioswales, rain gardens, porous pavement, green
roofs, living walls or mfiltration beds, these technologies maximize the benefits and re-use of
rainwater. Nature has always provided the premier stortmwater management benchmark; the

Philadelphia Water Department is seeking to utilize green infrastructure practices to recreate those

natural stormwater management benefits lost to urbanization.

These programs seamlessly complement the goals of the City’s GreenPlan Philadelphia initiative,
which recognizes the necessity of sustainable green space and its positive impact on air quality,
public health, and stormwater management.

Philadelphia’s green stormwater infrastructure approaches include:

* Some of the nation’s strongest stormwater regulations, that require developers to return land
parcels to a condition much closer to how nature intended. This reduces the collective costs
for managing stormwater in Philadelphia.

e A “cost of service” stormwater chatge which encourages land owners to use their properties
in a sustainable manner—using pervious pavement in parking lots, catving out green space
on the site, or planting trees, for example—or pay more for the privilege of the city
collecting their rain water for them.

® Encouraging developers and property owners to use green infrastructure approaches like
green roofs to meet their stormwater requitements. This guidance already has made
Philadelphia # 2 in the nation’s race to construct green roofs, behind our fdendly rival
Chicago, and nearly all of them have been created by the private sector.

¢ A first-in-the-nation urban wetlands tegistry to help developers identify sites for remediation
as a trade-off for water takings or wetland losses due to construction activities. This
encourages the re-development of our industralized rivetfront properties by expediting an

8
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often arduous process with Federal agencies for wetlands protection. In addition, we have
developed an evaluative tool to allow mitigation funds to be used to improve urban streams
and wetlands in areas of the city often overlooked and under funded for such activities.

® Best-in-nation regional and statewide partnerships to manage our water resources. We ate
working together with our up-state and out-of-state partners to limit the impact our
individual plans and actions can have on the greater environment.

The innovations in Philadelphia ate just a few examples of how municipalities are demonstrating
leadership on this critical issue. Other NACWA member agencies across the country have likewise
stepped up to the plate with environmentally sustainable programs aimed at reducing the amount of
stormwater entering storm drains and overtaxing our systems. A few examples include:
¢ Portland, Oregon, has created neatly 500 blocks of green streets, using vegetated curb
extensions or street-side planters that collect stormwater runoff from streets, and is a leader
in building eco-roofs to absorb stormwater and reduce the heat-island effect;
® In Milwaukee’s Green Seams program, more than 1,600 acres of land have been purchased
along area stteams and shorelines, including wetlands, that will be preserved and serve to
protect water by providing the ability to store rain and melting snow;
e (ities, such as Chicago, St. Louis, and Kansas City are employing the use of wetlands as
storage areas for stormwater that also provide valuable habitat for migrating birds and
wildlife.

These examples represent a growing trend among U.S. cities that are trying to get ahead of the cutve
in applying innovative green infrastructure approaches to address their water quality and other
environmental issues. NACWA is working to support those efforts through a number of initiatives
and collaborations with the goal of ensuring that our public member agencies can continue to ensure
clean and safe water for generations to come.

NACWA’s Efforts in Support of Green Infrastructure Solutions

NACWA was proud to join USEPA, the Natural Resources Defense Council NRDC), American
Rivers, and the Low-Impact Development Center on Earth Day in 2007 in signing a Statement of
Intent on Green Infrastructure , which calls for “a collaborative effort among the signatory organizations
in order to promote the benefits of using green infrastructure,” and outlines a2 number of steps to be
taken in this regard such as development of models for all components of green infrastructure and
exploring regulatory incentives for the use of green infrastructare. NACWA has also been working
with USEPA on a strategy for utilizing green infrastructure as 2 way to reduce stormwater and sewer
overflows.

The association also joined with NRDC, American Rivers, and other groups in advocating for the
inclusion of a set aside for green infrastructure projects in the American Recovery and Reinvestment Acr
(H.R. 1). We are also working with this coalition on a legislative proposal to establish a national
pilot program to promote green infrastructure approaches to managing stormwater by providing
incentives to more communities. And, NACWA is working with The Conservation Fund on a pilot
coutse, How Green is My Infrastructure? A Regional Approach to Manicipal Planning and Investment, to be
held in Shepherdstown, W. Va., in April. This course offers strategies on implementation of green
infrastructure specifically designed for public utility managers and officials, with an emphasis on how

9
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utilities can initiate, fund, construct, and maintain green infrastructure projects and address their
water supply and water quality needs.

Finally, recognizing the need to create a high-level forum to look at water holistically, NACWA
recently founded the Clean Water America Alliance (Alliance), of which I am a board member. The
Alliance is an otganization whose mission is to explore the complex issue of water sustainability and
advance holistic, watetshed-based approaches to water quality and quantity challenges. With
visionary leadership that embraces innovation, the Alliance promotes the concept that water is
water, and we as nation need to consider the management of water resources on a holistic basis with
a focus on the nation’s urban centers. The Alliance will set the tone and be the catalyst for
developing and implementing an integrated national water policy to address the interconnected
water quality and quantity challenges before us, including stormwater, and help promote and
advance environmentally sustainable communities.

As the competmon for limited natural resources, especially for water, grows, we must be mindful of
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local and state leaders who will uclp us formulate 21% centuty solutions for moving forward in a
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NACWA is also working to advance this holistic thinking through its Watershed Task Force, which
is in the process of dtafting a 21™ Century Watershed Act. While we recognize and applaud the

nvm!ﬁroﬂr improvements made in water r_}:mhhr in the last 36 years, we have reached a h}qumk——n"

should 1 say we are treading water — in terms of what we can achleve unless we start to think
differently about how we manage our precious water resources.

I J.uduy N NACWA is activ cxy cugdgcu in effoits o piomote the establishment of a Clean Water Trust
Fund to assist municipalities in meeting. their clean water goals, including support for green
infrastructure and water-based approaches. We very much appreciate the support of this
subcommittee and the full T&I Committee in working with us to help make a trust fund, similar to
what’s available for airports and highways, a reality and stand ready to assist you in any way to attain
this vital objective.

Recommendations

To summarize, I cannot over-emphasize the importance of updating the Clean Water Act to
acknowledge the linkage between land use and water resource protection and to set cities on a
course towards a sustainable future. This effort should include revisions to the CSO policy and how
it is applied.

A not so obvious result of the way in which the policy is currently applied for CSO control is that if
cities are forced to do any substantial amount of gray, it actually makes the implementation of a
green approach impossible. In short, forcing expenditures on any significant amount of gray
infrastructure into a CSO control program causes the program to become too expensive to afford
keeping the green approaches in the mix.

10
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If allowed, the efforts of NACWA, Philadelphia, and other citles to promote innovative solutions
and take a more holistic view of water resource management will result in significantly greater
environmental benefits than the carrent approaches. As cutrently enforced, however, cities with
CSO control programs ate faced with three unsatisfactory choices:

* Adding some green infrastructure to a full program of gray infrastructure resulting in costs
fat above the affordability limit; ’

¢ Abandoning the green approach to meet current regulations, thus losing significant
environmental and social benefits to meet the overflow targets;

¢  Going with the green approach with the risk that the regulator communities will not accept
your green, sustainable approach to water management based on their interptetation of what
is an acceptable CWA CSO Control Program.

Cities across America are committed to spend up to theit affordability limits to solve this significant
pollution issue. The question then becomes how to balance a positive, proactive program to reduce
sewage overflows to rivers and streams, while making the most of this opportunity to move our
cities and towns forward to be more green and sustainable.

To promote the sustainable, green approach, EPA needs to revise the National CSO Control Policy
to require municipalities to adopt stormwater regulations and to encourage the use of green
infrastructure solutions to water management. If they don’t, it is up to Congtess to amend the CWA
to legislate this outcome. At any rate, when the CWA is reauthorized, it should not incorporate the
Policy until it has been changed to allow and encoutage the use of green solutions.

We believe that it is incumbent upon EPA to develop ways to incorporate these ideas into their
regulatory and enforcement framework. When cities invest in green infrastructure and other
innovative, cost-saving strategies to manage their stormwater, they need to know they’re going to get
credit for it. There clearly is a better use for our money, such as the green programs being
implemented in Philadelphia to provide the model for a wise investment in a 21% century
infrastructute.

Congtess should:

¢ Recognize that the Clean Water Act does not fully address the needs of 21* century urban
waterways. A fundamental shift in how we view and manage the urban landscape is needed.

¢ Clarify its desire for utilities to implement watershed based, green infrastructure solutions to
stormwater management. This will require the acceptance of the innovative nature of these
approaches and the ability to apply adaptive management approaches to their
implementation.

* Direct the EPA to reconsider how the CSO Policy is applied to provide flexibility that will
allow cities to evolve to green, sustainable urban centers. Strict overflow tatgets must be
balanced against the impacts of other impairments. An integrated solution that uses Triple
Bottom Line accounting (to balance ecology, social and financial needs) would favor
solutions that address open space, habitat restoration, and other approaches that will
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achieve the best environmental result for the dollars spent and, ultimately, best meet the
CWA.

e Recognize that stotmwater control solutions can and should address more than a simple
reduction in intermittent pollutant loads, but can be structured to improve the triple bottom
line ie., air quality, aquatic habitat, human health and the urban living environment.

Congress should be aware that NACWA and its partners are wotking on language for new
environmental legislation called the 27% Century Watershed Act. This legislation will allow us to
address these ongoing water quality challenges on a mote holistic basis.

Congress and EPA should also support more money for research to help us measure the
effectiveness of non-traditional techniques but also provide funds needed by cash-strapped
communities to implement an effective stormwater control program as called for in the NRC repott.
Congress should also support long-term, sustainable funding for our clean water infrastructure
through a Clean Water Trust Fund.

The opporfunities and the henefite of preen stormrwater programe ave ton great, and the notential for
failure and an unsustainable future for our urban centers is too unacceptable for us to fail to act. We
need your help to frame policy and enforcement strategies that meet the goals of the CWA throngh
impiemenration of green and sustainabie ciries.

Madam Chair, we look forward to working with you and the other members of Congress on
accomplishing these important goals. Thank you vety much, and I will be happy to take any
questions.

12
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The National Association of Flood and Stormwater Management Agencies (NAFSMA) is very

nleased. to submit this testimony regarding “Efforts (o Address Lirban Stormwater Runofflon
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behalf of its membership.
Background on NAFSMA

NAFSMA is a 30-year old national organization based in the nation’s capital that represents
close to 100 local and state flood and stormwater management agencies, most of which are in
large urban arcas. Its members serve a total of more than 76 million citizens by providing flood
and or stormwater management and as a result, the association has a strong interest in the
proposed discussion on urban stormwater runoff.
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jurisdictions falling under the Clean Water Act’s NPDES Permit Program.

Formed in 1978, NAFSMA works closely with the U.S. Environmental Protection Agency, the
Corps and the Federal Emergency Management Agency to carry out its mission. NAFSMA
members are on the front line protecting their communities from loss of life and property, while
protecting and if possibie, improving the quality of the nation’s surface and ground waters.
Therefore, the organization is keenly aware that all options for mitigating damages that can be
caused by urban stormwater runoff should be considered as tools to meet clean water goals.

NAFSMA is pleased to present these views and suggestions on efforts to address urban
stormwater runoff and understand the focus of today’s hearing is on Green Infrastructure and low
impact design approaches. We will be sharing with you the opinions of cur member agencies as
they relate to general comments on these approaches, barriers to their implementation and
recommendations for alleviating these barricrs.

General Comments on Green Infrastructure and Low Impact Design Approaches

NAFSMA supports the spirit and intent of the Clean Water Act and the use of tools such as the
NPDES Permit Program and adaptive management to help jurisdictions determine the
appropriate activity towards protecting and cleaning the nation’s waters.
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Many agencies, represented by our members throughout the country, at their own expense and
without Federal funding, are making significant improvements in managing stormwater quantity
and quality and have been largely successful in awakening their residents, businesses and leaders
to the importance of reducing pollution resulting from non-point sources. Non-point source
pollution is caused by rainfall and snowmelt runoff that moves over and through the ground. As
the runoff moves, it picks up and carries away natural and human-made pollutants, finally
depositing them into lakes, rivers, wetlands, coastal waters, and even our underground sources of
drinking water.

NAFSMA believes that it must be recognized that non-point sources of pollution cannot be
addressed the same way as point source pollution resulting from activities like industrial or
municipal sewage treatment plants. It is impractical and most likely impossible for local
Jurisdictions to use end-of-pipe treatment techniques (treatment plants) to reduce pollution from
non-point sources as is customarily done for point sources. Management of non-point sources is
more appropriately performed through better site planning and design measures, as well as “best
management practices” such as public education on non-point sources, public involvement in
protecting and cleaning waterways, non-structural and structural solutions such as zoning and
land use rules, Green Infrastructure and conventional stormwater management.

For purposes of this testimony, Green Infrastructure will be considered, as defined by the US
EPA, “...An adaptable term used to describe an array of products, technologies, and practices
that use natural systems — or engineered systems that mimic natural processes — to enhance
overall environmental quality and provide utility services. As a general principal, Green
Infrastructure techniques use soils and vegetation to infiltrate, evapotranspirate, and/or recycle
stormwater runoff. When used as components of a storrowater management system, Green
Infrastructure practices such as green roofs, porous pavement, rain gardens, and vegetated swales
can produce a variety of environmental benefits.”

Low Impact Design techniques are intended to produce a hydrologically functional site that
mimics predevelopment conditions. For purposes of this testimony, we will consider low-impact
design approaches to be a component of Green Infrastructure.

NAFSMA would like to acknowledge that many of the Green Infrastructure techniques are very
successful in reducing the amount of runoff, as well as certain pollutants from stormwater runoff,
such as total suspended solids, nmitrogen, certain metals and even bacteria. However, data shows
that in certain cases some of these practices actually cause increased levels of nutrients in runoff
as well and we have to be careful of its wholesale application throughout the country without
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further research. We encourage their use in those areas where site conditions are suitable, and

should be-considered an important sirategy in-managing stormwater runcff, Green infrastructure

techniques should be considered along with other complimentary strategies to provide for
flexibility and innovation. We by no means want to state an all encompassing opposition to the
use of Green Infrastructure or low impact design techniques; rather, weé propose a balanced
approach to the use of Green Infrastructure together with, and as a supplement to conventional
stormwater management.

As described by the EPA, NAFSMA considers Green Infrastructure to be a “component” of a
stormwater management system, appropriate in certain situations, but by no means the sole
solution or even generally preferred method of addressing the nation’s water quantity and quality
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Barriers fo Implemeniing Green Infrasiruciure

NAFSMA believes Green Infrastructure should neither be prescribed as the preferred tool for

addressing stormwater quality nor used in a regulatory fashion. The following information

afa

stormwater management system and/or an optional mechanism for complying with the Clean
Water Act’s Permitting Program. Our opinions are listed in no particular priority order.

1. Green Infrastructure is not more appropriate for some parts of the country, but not
for others.
Green Infrastractuie techniques such as rain gardens often fely on infiltration of -
stormwater runoff into the ground as a means of both filtering the pollutants out of the
runoff as well as recharging the groundwater. In areas where ground infiltration occurs
readily, this process works well. In other areas of the country, the naturally occurring
clay and plastic soils limit infiltration measures, making them very difficult, ineffective
and expensive to construct and maintain. These areas rely on modifications to Green
Infrastructure techniques including, but not limited to providing pipe systems to drain the
system artificially, thus providing treatment with minor reductions in runoff and little
groundwater recharge. If Green Infrastructure is to be used in such areas, it will be
necessary to supplement those techniques with conventional stormwater management
techniques to achieve pollutant removal efficiencies necessary to meet regulatory
requirements and accomplish clean water goals.
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In this respect, it is important to note that different management techniques are available
to address runoff at different spatial scales. Green Infrastructure techniques are designed
to address the smallest scale at the parcel or neighborhood scale, and this is considered
desirable from a point source control point of view. However, there are major efforts at
watershed planning in our country where a system of integrated regional facilities are part
of a system of controls that also can be cost effective in protecting our receiving waters.

Thus, Green Infrastructure may be an appropriate response to urbanization in some
regions and communities, but not so for other locations. For example, in some parts of the
country such as the Southeast, a primary degradation concern is stream bank erosion. In
such areas of naturally erosive soils, a large contributor of pollutants to streams and rivers
and the ponds and lakes they feed, is sediment generated from the streams themselves. In
such situations, it is clearly necessary to control excess runoff through the utilization of
techniques that control the quantity of runoff and may include conventional stormwater
detention techniques, as well as Green Infrastructure. Again, the key is to provide
planners and managers flexibility in selecting the most appropriate mix of management
tools, taking into account the site conditions, planning opportunities, and beneficial uses
of receiving waters subject to stormwater discharges.

In addition, infiltration of surface waters to groundwater has been shown to, in some
instances, increase certain pollutant concentrations in groundwater. These potential risks
must be considered when evaluating Green Infrastructure as a stormwater system
component.

Frequent reference to incorporation and implementation of "LID principles" are made. A
clear goal and definition of these L1D principles as they apply to various climates, such as
semi-arid Riverside County, California is needed to ensure a consistent understanding of
compliance expectations. It is particularly important to ensure that these principles do
not conflict with water conservation or urban density policies, objectives, or
requirements. LID principles for coastal or wetter areas may not be applicable to the
warmer and more arid climates. For example, use of green roofs in these areas needs the
installation and use of lawn watering systems, increasing water consumption. We would
like to emphasize that LID is a tool to achieving compliance, and it is not desirable or
appropriate to require implementing LID as a compliance measure.

Green Infrastructure may be appropriate for developments such as larger lot single-
family development, but can be problematic for higher density development.
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Green Infrastructure techniques are commonly based on controlling stormwater at the

- sowrce by the use of miceo seale controle that are distributed throughout the site,
Proponents often claim Green Infrastructure is useful for managing stormwater in high
density development where a small development footprint on the landscape can be
achieved. This may be true in certain situations; however, our experience is that in high
density development, the land comes at a premium, available at all, and utility of the land
for parking, buildings and pedestrian movement often prohibits even the small amount of
property required for rain gardens, vegetated swales or infiltration trenches. Moreover,
we are sensitive to geotechnical concerns regarding infiltration near foundations or steep
slopes, which may limit the applicability of some Green Infrastructure techniques. Given
this space limitation, it is often more prudent to allow higher density development to
participate in paying for morc conventional micasurcs like diy and wet detention basing

A, . s L
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The development market place has not shown bread support of Green
Infrastructure techniques.

Oraen Infractmctire hy ite very natire invnlves the nee of cyatame which have tn he
placcd on private home property and require perpetual property owner responsibility and
expense. While this would appear to offer the benefit of nature up close and personal,
many buyers want a cleaner, more well-defined streetscape and lawn area that offers
close to maintenance-free assurance. In addition, Green Infrastructure application also
requires extensive local government oversight and administration. Qur position therefore
is that we must educate our citizens and developers about the utilization of Green
Infrastructure techniques, and when and under what circumstances they are appropriate, -
and that endorsement of Green Infrastructure strategy is not desirable in general, and
certainiy not at this somewhat early stage.

Green Infrastructure could mean an exponential increase in the number of
measures and facilities being implemented, operated and maintained in a
municipality.

Since the techniques employed in Green Infrastructure seek to mimic pre-development
conditions, it is necessary to capture stormwater runoff at or near its source. In other
words, the ranoff cannot travel very far before it needs to be captured, slowed and
infiltrated to appropriately mirror the pre-developed hydrology. This requirement creates
the need to construct many small structural features, such as rain gardens to accomplish
this. Conventional stormwater management allows the runoff to be carried further

6
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downstream, into regional facilities. It is not unreasonable to expect an increase of 10 ~
40 or more times the number of actual treatment facilities required by using Green
Infrastructure versus conventional stormwater management. Being able to capture a
larger drainage area in fewer structures (albeit larger ones) allows the construction,
oversight by the permit holders, administration, maintenance and rehabilitation to be
focused in fewer areas of the development. As a result, administration and maintenance
is simplified, aesthetic and functional issues are more easily addressed, the inspection and
logistics of repair are reduced, and effectiveness of performance is more easily
maintained. '

We have found that it is often very difficult to get private homeowners or Homeowner
Associations to adequately maintain the many rain gardens and swales that invariably
have to be constructed on or very near private property. It is even more challenging when
these facilities on private properties will need to be rehabilitated. The decentralized
approach conflicts with the homeowner’s sense of what is their property, and what can or
cannot be done in these areas, as well as creates issue over what must be done to keep the
devices functional. This has the potential to become a significant administrative burden.

The financial burden of Green Infrastructure has the capacity to be much greater
than conventional stormwater management.

Studies and actual results of programs run by our member agencies have shown that the
costs of not only capital construction, but even more so, costs associated with
administration, maintenance and rehabilitation of Green Infrastructure can be much
higher than conventional stormwater management. A study in the Denver, Colorado area
showed that total costs for construction, administration, maintenance and rehabilitation of
rain gardens to be over six times the costs for conventional stormwater management
techniques in a 50-year life cycle analysis of a given site. The 50-year analysis showed
the total costs for a 100-acre multi-family development be approximately $38 million
(Green Infrastructure) compared to approximately $6 million (conventional measures).

This cost has to be borne by both the private property owner, through individual costs or
Homeowners Association dues, and the municipality providing administration of
programs requiring the measures or the complete assumption of all these facilities by
municipalities, which complicates their use even more. The home and/or business owner
eventually pays, either through self financing or suppertive funding of governmental
stormwater programs through fees and/or taxes.
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In Charlotte, North Carolina, we have shown that in some high density areas, a practical
physical solution for managing water quality on-site ig a2 Green Infrastructure techninue
called porous pavement. However, the construction costs alone for this measure are
approximately $200,000 per acre, compared to $25,000 - $40,000 per acre for bio-
retention ponds to a low of $10,000 per acre for conventional stormwater management
ponds. Itis clear that in even the most difficult of economic times, conventional
measures can be affordable to build and maintain, while assuring continued performance.
Conventional measures can also be as effective and attractive, while providing other
ecological benefits (such as wildlife habitat and open space) as Green Infrastructure
features.

Thet oa2d
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stormwater management also involves making sure the capacity of the system is adequate

to handle flood waters and provide for public safety. Green Infrastructure inherently
prometes the use of small structures to catch the “first flush” of runoff to treat the
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capturing small amounts of water so that they are not overrun in larger runoff events,
Even with Green Infrastructure being in place, there still needs to be a by-pass system
large enough to keep our homes, businesses and streets from harm’s way of flooding. As
a result of this necessity, the claimed cost savings of Green Infrastructure approaches
may be appropriate for water quality, but do not include the costs required for flood
management.

Lawsuits by environmental groups (claiming Green Infrastructure should be
mandatory) is taking money away from, and deiaying implementaiion of, effeciive
stormwater management programs.

In the State of Washington, a recent ruling by the Washington Pollution Control Hearings
Board, ruled in favor of writing certain Phase Il NPDES permits to make Low Impact
Design (LID) “allowable when feasible”, rather than “mandatory when feasible”. The
Board recognized that there are many issues to be resolved concerning the feasibility of
LID, construction and performance standards, technical guidance and acknowledging that
LID is still relatively new and should not be mandatory.

Many State agencies are requiring Green Infrastructure or LID to be used in all
development regulations, despite concerns cited by the Washington Board.

8
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The cost of defending lawsuits focused on making LID mandatory is taking away money
that could be used for testing new Green Infrastructure techniques to learn what does and
does not work best.

Technical and local barriers exist that will take time and education to overcome

Discrepancies and contradictions with new LID strategies exist in the existing local
regulations such as building, fire, plumbing, or health codes. (For example: mosquito
issues with rain barrels, turf requirements and incentives for drought tolerant planting,
health concerns with stormwater reuse, etc.). Developers and design professionals have
not yet transitioned from conventional site design practices to new LID design concept.
Furthermore, LID designs have not been standardized for wide application and easy
enforcement. Design reviewers or building plan checkers must have standard procedures
in place and be trained in LID design concepts.

LID needs to complement and support Smart Growth (anti-sprawl) development
concepts and other regional planning activities

1t is important to think about scale when considering low impact development.

Low Impact Development is often equated with local, distributed BMPs on individual
sites. In fact in recent draft stormwater permits in California the overriding desire to
mandate LID implementation through the use of limiting effective impervious areas will
actually exacerbate urban sprawl. LID needs to be balanced with Smart Growth (transit
friendly and anti-sprawl) development concepts and other regional planning activities
such as Habitat Conservation Plans, Special Area Management Plans, etc. Both large and
small scale activities need to be identified and credited.

LID cannot be defined as a specific or effective impervious area for permitting
purposes.

Due to varying site soil, slope and rainfall character, it is not possible to standardize LID
(Green Infrastructure) to equal an effective impervious area. Permittees support the
concept of using a prioritization system to ensure that proposed LID BMPs promote
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infiltration, reuse and/or evapotranspiration and are encouraged prior to considering more

_traditional treatment control technologies where physically and financially feasible,

Recommendations for alleviating the barriers

1.

Increase funding for research and science for stormwater management.

It is clear that there is a real need for more study and research into the relationships
between stormwater and receiving water quality. While there are opinions from all sides
on what is most effective, the best strategy is one that allows one to develop an integrated
control stratogy in the context of site conditions and constraints, rogional planning offoits,
aid institaiional and plﬁ;ii(;m GpD OFLUNIIes, rmmlng i mun NTOPrams Amng wiih
monitoring of both site- ;CVCI and watershed-level effectiveness is needed to 1
decisions. This monitorin very expensive, requires significant amount of tim
often financially impossibie ocal jurisdictions to accomplish on their own. Federaily-
funded grants and supyur'..‘. e programs are needed to supplement what many of our
member apencies are already trvine tn do on their nwn which ig ntilize the RPA.
recommended approach of adaptive management to improve on what we learn by trying
different approaches, then monitoring their effectiveness before revising the approach.
This takes many years and huge amounts of money to accomplish and if the

responsibility contimaes to fall on the local jurisdictions, we will lose.

Continue to educate and involve leaders, municipali officials, developers and the
public on stormwater management issues.

One of the most useiul besi management practices for protecting and improving water
quality is education and public involvement. We need to continue to highlight the need
for educating everyone on known causes of water quality pollution and help them find
ways to participate in protecting and cleaning the nation’s waters. Each person plays a
role in environmental stewardship, whether as a human being, resident, official or
professional. Knowing how we can effectively support clean water goals in our role is
the first step to meeting those goals.

Congress should encourage, rather than mandate Green Infrastructure when and
where feasible and economically sustainable.

NAFSMA supports the Washington Pollution Control Hearing Board ruling of
encouraging rather than mandating Green Infrastructure and requests that in any

10
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Congressional considerations regarding the use of LID or Green Infrastructure
requirements in the Phase I or I NPDES permit programs, that these techniques not be
made mandatory, but remain optional or allowable.

We believe this direction from the Federal government would go a long way in
promoting what the EPA has stated as their goal of using an adaptive management
philosophy of managing stormwater and related réceiving water quality. It is this
adaptive management process that will allow us to scientifically and procedurally remove
methods that in the long run may turn out to be too costly, ineffective and infeasible, thus
also not meeting the “Maximum Extent Practicable” basis of NPDES permitting.

11
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Madam Chair and metnbers of the Subcommittee, I am Michael H. Shapiro, Acting Assistant
Administrator for Water at the United States Environmental Protection Agency (EPA). 1
appreciate the opportuanity to provide EPA’s perspectives on the important issues associated

with urban stormwater and green infrastructure.
Introduction

Stormwater pollution from point sources and nonpoint sources is one of our nation’s most
challenging water quality problems and is a significant contributor to the impairment of the

country’s streams, rivers, and watersheds.

Unlike pollution from industry or sewage treatment facilities, which is caused by a discrete
number of specific sources, stormwater pollution derives from a very large number and
variety of sources. Rainwater and snowmelt run off léwns, parking lots, streets, farms, and
construction and industrial sites. It picks up fertilizers, soil and sediments, pesticides, oil and
grease, heavy metals and many other pollutants on the way to our rivers, lakes, and coastal
waters. The impermeable surfaces of our traditional urban and suburban landscapes also

result in increased stormwater volume and rates.

Smaller tributaries and even larger streams cannot accommodate the increased water volume
and flow that occur immediately following rainfall and snowmelt events, leading to eroded
streambanks, incised channels, streams choked with sediment, destroyed aquatic fife and

-aquatic habitat, and increased flooding and property damage. -
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T September 2007, the EPA Inspector Gereral coniciuded that stormwater discharges in the
Chesapeake Bay associated with increased impervious surface area, which was attributable to
development were far outstripping gains made from addressing other sources of degradation.
Addressing the actual volume and rates of stormwater discharges into the Bay watershed, as -
in many other watersheds, is the primary challenge for protecting and restoring the integrity

of this system.

Stormwater also transports excess nutrients to our surface waters. Nutrient polution, or

excess nitrogen and phosphorus in the natural system, is also responsible for a large

and habitats across the nation. Nutrient pollution 1s a national 1ssue ot widespread and
growing environmental urgency. Acroés the nation, nitrogen levels in water are climbing and
phosphorus pollution is spreading.’ Further, EPA has seen little progress in removing waters
impaircd by nutrients from the impaired waters lists. Without changes, data indicate that the
U.S. may lose ground on the environmental progress in responding to the pollution of the

nation’s waters achieved over the past four decades.

In addition to these problems, man§ older cities (including many of the largest cities in the
United States), have combined sewage and stofmwater pipes which periodically—and in
some cases frequently—overflow due to precipitation events. Moreover, piped stormwater
and combined sewer overflows (“CSQs”) may also, in some locations, have the adverse
effects of upsetting the hydrological balance by moving water out of the watershed, thus
bypassing local streams and ground water. Because stormwater pollu;ion is caused by so
many different activities, green infrastructure is a promising approach for reducing

stormwater pollution and improving our nation’s water quality.

. ! Information obtained from a comparison of the national summary tables and charts for available water quality data reported by the
“States to EPA under Section 305(b) and 393(d) of the Clean Water Act.
hitp:/fwww.epa gov/waters/ir/index.html
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The Advantages of Green Infrastructure

Green infrastructure represents an effective response to a variety of environmental challenges
that is cost-effective, sustainable, and provides multiple desirablc environmental outcomes.
EPA’s Office of Water initially endorsed green infrastructure because of the benefits for
manéging wet weather and wet Weather-related events, including stormwater, combined
sewer overflows (CSOs) and nonpoint source discharges. However, as will be emphasized

here today, green infrastructure provides a variety of other benefits as well.

In October 2008, the National Research Council released the study: Urban Stormwater
Management in the United States. Among other findings, the study concluded that
stormwater is a serious source of impairment to the waters of the U.S., and that the National
Pollutant Discharge Elimination System (NPDES) program can take a number of actions to
reduce those impairments and improve water quality. As land surfaces are paved and
stormwater discharges are carried directly to waterways via pipes and other conveyance
systems, the natural hydrologic cycle is preempted. The National Research Council study
highlighted the importance of managing stormwater rates, and recommended a focus on the

use of technologies that capture, infiltrate and evapotranspire stormwater.

With respect to wet weather management, gregn infrastructure techniques use exactly those
mechanisms of stormwater collection, infiltration and evapotranspiration by utilizing natural
systems, or engineered systems that mimic natural landscapes, to capture, cleanse and reduce
stormwater discharges using plants, soils and microbes. Green infrastructure can also
support reuse of rainfall, thus also reducing the volume and impacts of stormwater d}scharges

to water quality.

On the regional scale, green infrastructure consists of an interconnected network of open
spaces and natural areas (such as forested areas, floodplains and wetlands) that improve‘
water quality while providing recreational opportunities and wildlife habitat. When
discussing green infrastructure at large geographic scales, it is also important to consider the

value of open space preservation and natural resource protection for purposes of wildlife
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habitat and other ecological functions. On the local scale, green infrastructure consists of
site-specific management praciices (such as rain gardens, potous pavenmients, green rools and
cisterns) that are designed to maintain natural hydrologic functions by absorbing and

infiltrating precipitation where it falls, and by returning it to the atmosphere via plants.

Green infrastructure has a number of other environmental and economic benefits in addition
to improving water quality, including: recharge of ground water and surface water supphes
cleaner air; reduced urban temperatures; reduced energy demand; carbon sequestration;
reduced ﬂoodmg; community*benefits, such as improved aesthetics; improved human health;

additional recreational and wildlife areas; and potential cost savings associated with lower

conveyance systems.

EPA is reaping many of the benefits of green infrastructure iess than one miic away at our
Headquarters Federal Triangle complex. As part of a larger effort to beautify our
Headquarters and demonstrate more environmentally sound building and landscaping
techniques, in June 2007, we unveiled a green project in our Ariel Rios South building’s
courtyard. [t showcases green infrastructure techniques including rain gardens, bioretention
cells, permeable concrete and pavers, and a cxstem which reduce runoff from storms and can
lessen sewer overflows. In addition to the cou;lrtyard we have added four additional rain
gardens on the perimeter of our buildings. Stormwater runoff is also being diverted from the
EPA West building roof into six 1000 gallon cisterns located in the below grade parking
garage. In an excellent example of water reuse, the cistern water is being used to irrigate
planting beds and grassy areas. Working with our partners at GSA, these projects have

helped showcase how building design can minimize the impact to our natural environment,

There is an ever growing interest and excitement by communities across the country in green
infrastructure approaches. Cities such as New York City, Louisville, Cincinnati, Kansas
City, Philadelphia, Seattle and Portland are making, or are planning to make, significant
investments in green infrastructure to help manage their wet weather challenges, including

CSOssand stormwater. Their interest in thege approaches is based on analyses that green
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infrastructure offers cost savings when used with more traditional “grey infrastructure”
approaches. They also see that these approaches provide multiple benefits to their

communities.

Cincinnati, Kansas City and Philadelphia have undertaken similar analyses of how green
infrastructure can supplement grey infrastructure within the context of their CSO long-term
control planning and have concluded that green infrastructure elements can help provide the
necessary water quality outcomes for less money in a number of watersheds or sewersheds.
While green inifrastructure appro®ches are not a complete substitute for grey infrastructure, *
they can limit the frequency of sewer overflow events, delay stormwater discharges, and

reduce the amount and rate of CSO discharge to receiving waters.

Barriers, Accomplishments and Recommendations

Two years ago, EPA embarked on an enhanced effort to promote green infrastructure through
all of our water programs in conjunction with several partners including American Rivers,
the National Association of Clean Water Agencies, the Natural Resources Defense Council,
the Low Impact Development Center, and the Association of State and Interstate Water
Péllution Control Administrators. One of our gnitial’releases, in January of 2008, was the
Green Infrastructure Action Strategy. The Stxf;xtegy is an action plan of several dozen
activities and initiatives to overcome barriers to green infrastructure implementation, moving
these sets of technologies from supplemental components of wet weather management to
mainstream approaches. A variety of challenges to successful and wide-spread
implementation were identified and EPA and its partners are meeting mény of the challenges
identﬁﬁed in the Strategy. However, we still have much to accomplish. I would Iikt; to

discuss some of the most notable challenges.

One of the most significant barriers to green infrastructure is one that is typical to all novel
approaches requiring significant change to existing institutional, technical and administrative
frameworks: it’s new! Design engineers, utilities, public works departments, transportation

agencies and others are not only familiar with traditional grey infrastructure approaches, but
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their institutions are built around those paradxgms They understand pipe diameters and basin

sizing, but often are not familiar with soil engineering and plants.

To address this needed shift in industry. culture, we are engaged in a wide variety of outreach
and training activities, including workshops, webcasts, publication of many documents on a
variety of critical topics, working partnerships with a variety of sectors such as Federal
highways, and modification and development of models and calculators to make design work
and life cycle costing analyses easier. However, we also know that the most effective
outreach can be done by state regulatory agencies in their one-on-one interactions related to
permit and enforcement order implementation. These interactions can provide permitees and

oihers assurance ihai such approaches are boih benelicial and logal. Ti fe | Natronai Rescarch

)

Council stormwater study discussed funding for state stormwater programs.
EPA has heard concerns that green infrastructure approaches would not be effectively
“credited” by EPA in permitting and enforcement processes. We have taken several steps to

partially address this concern:
D In Ay gust 2007, EPA’s water permits and water enforcement programs issued a

National Poltutant Discharge El xmmatfon System (NPDES) requirements, and should

be encouraged in CSO and stormwater programs; and

2) We have increased our emphasis on outreach to State and EPA Regional regulatory
programs to assist them in specific permitting and enforcement cases and also to
provide general guidance on incorporating green infrastructure into regulatory

programs.

I am encouraged by the success of these efforts as increasing numbers of state regulators and

permittees are making use of green infrastructure options.
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Local regulations are often another challenge. Whether deliberate or inadvertent, local codes
and ordinances frequently pose barriers to green infrastructure.--Sometimes these are direct
prohibitions on practices such as green roofs or permeable pavements. Indirect barriers often
reside in plumbing codes that restrict water harvesting, fire codes that limit certain green

streets approaches, or parking ordinances that require oversized parking lots.

Most of these barriers can be overcome without compromising the original intent of thosg
policies. Cities with successful green infrastructure programs have had to thoroughly review
their codes and ordinances, usifally resulting in valuable modifications to these policies. To
assist communities with this process, we have developed a helpful guidebook entitled
Aligning Local Codes and Ordinances with Water Quality Goals. This document outlines a
process for evaluating local policies and provides multiple options in a variety of different
areas for modifying those policies to meet community objectives. The guide identifies the
advantages for communities who conduct comprehensive reviews of their local policies, and
revise them as necessary. Such reviews would do a great deal to institutionalize green

infrastructure approaches at the local level.

Long-term maintenance and performance issues pose a challenge with decentralized .
approaches. Many green infrastructure ¢elements are located bn private property. Municipal
entities are reticent to rely on long-term perfofmance of practices outside of their immediate
control, especially when they must achieve specific regulatory endpoints. Cofnmunities,
such as Portland, have opted to implement a significant portion of their green infrastructure
within public rights-of-way: Ordinances and maintenance agreements are also an important

part of a program designed to achieve long-term effectiveness over wet weather controls:

As this is still a relatively new area, some questions remain. With respect to water quality
and quantity, we understand performance of green infrastructure practices very well in some
cases and reasonably well in others. Howe\fér, we need better tools for éstirhating colleétive
performance at regional scales, and there are still questions about long-term performance of
some practices under various maintenance regimes. In addition, we need better

quantification of those other benefits we havg discussed, such as urban heat island reduction
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and removal of particulates from the air. A comparison of the economics and performance of
green infrastructure and how it can supplement grey infrastructure for the enfire life cycie

will be extremely useful in establishing the utility of green infrastructure.

Moving research to practice is also an important need. There are many green technologies
that can help protect water quality, and no single set of practices can be identified as the best
for all circumstances. For example, in a very heavily developed downtown area, where space
is at a premium, the placement of green roofs on the top of office buildings and residential
high rises may be the most economical way to retain stormwater on site. The cities of

Chicago, Philadelphia; Seattle and Portiand are exceilent modeis of successful green

Py

wiirastructois and green ioo

A study of green roofs in Portland. Oregon demonstrated that, over a period of 18 months
that included the wettest month on record, 5 different configurations of green roof type and
thickness reduced the volume of runoff leaving the site 65 to 94 percent. On the other hand,
in a suburban setting characterized by many single-family homes, rain gardens might provide
a more cost-effective means to obtain similar results. Similarly, the problems presented and
the solutions to be prescribed will differ greatly between Washington, D.C., and the arid

ion of the modf riate technologies will depend on a
number of site-specific factors, such as availagle space, soil characteristics, depth of'the

water table, and climatic factors.

The Chesapeake Bay, the nation’s largest estuary, suffers from excessive nufrient and
sediment loads resulting from a range of human activities. Runoff from developed and
developing lands is the only source of nutrients and sediments that is actually increasing.
Between 1990 and 2000, the watershed’s population increased by 8% while impervious
cover increased by 40%. In addition, population now grows by 130,000 people annuatly and
100 acres of watershed forest lands are lost each day. Growth projections through 2030 show

continued explosive growth is many areas.
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While the States and EPA are making good progress to improve the effectiveness of our
Clean Water Act regulatory program to addrevss“ stormwater, fhe Chesapeake Bay Program is )
working with partners _td identify situations where piogressivc devélopers, builders and
homeowners realize very low levels of runoff through a full suite of green infrastructure

practices that capture and reuse, infiltrate and evapotranspirate runoff from the site.

EPA’s Bay Program is issuing grant money and developing incentive campaigns to support
projects and sites that pursue and achieve “low runoff,” even under extreme rain events. This
is jﬁsﬁ one of the innovative approaches that EPA is pursuing to address the Inspector
General’s recommendations. The Bay Program’s efforts, in coordination with its state and
local partners, is a good example of the progress being made in moving design and

technology research to implementation.

Financing frameworks are another challenge. These technologies are considered new, and
perhaps ‘riskier,” so States, municipalities and their financial institutions tend towards
technologies that they understand. 'Financial incentives can generally offset the reticence to
adopt new technologies. The American Recovery and Reinvestment Act set-aside for green
projects, via the Clean Water State Revolving Fund, is a great first step. It is helping
communities with green infrastructure plans initiate actions sooner, and has created interest
in places where previously there was none. Tgis set-aside provision will greatly facilitate the

evolution of green infrastructure from a boutique approach to a mainstream technology.

Conclusion
EPA has made significant progress since April 2007 when the Agency and four national
groups signed an agfcement to promote green infrastructure. With our national and local

partners, we are helping to change the way our nation views and manages stormwater.

We look forward to working with this Committee, our Federal and state colleagues, and the
many partners, stakeholders, and citizens who want to promote green infrastructure to

achieve our mutual water quality goals as well as to promote more livable communities.
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Thank you again for inviting me to testify and I would be happy to respond to any questions

youmay have!
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Good morning, Madame Chair. It is a pleasure to be back before you again on behalf of the
Natural Resources Defense Council to discuss one of my favorite topics — the role of green
infrastructure in revitalizing our waterways and our cities. I want to thank you for your
leadership on these issues and the hard work of your staff in both the Economic Recovery
legislation and reauthorization of the Clean Water State Revolving Fund already this year.

Interest in green infrastructure is skyrocketing among members of Congress, the sewage
treatment industry, state and local governments, and the public. This is an opportune moment to
discuss the barriers to full, effective implementation of green infrastructure as an integral part of
water and wastewater resources management in communities across the country.

Background

Many communities, ranging from highly developed cities to newly developing towns, are
looking for ways to assure that their rivers, streams, lakes, and estuaries are protected from the
impacts of urbanization and climate change. Traditional development practices cover large areas
of the ground with impervious surfaces such as roads, driveways, and rooftops. Once such
development occurs, rainwater cannot infiltrate into the ground, but rather runs off site at levels
that are much higher than would naturally occur. The collective force of all such rainwater
scours streams, erodes stream banks, and causes large quantities of sediment and other pollutants
to enter the waterbody each time it rains.

In addition to the problems caused by stormwater and nonpoint source runoff, many older cities
(including many of the largest cities in the United States), have combined sewage and
stormwater pipes which periodically and in some cases frequently overflow due to precipitation
events. In the late 20 century, most cities that attempted to reduce sewer overflows did so by
separating combined sewers, expanding treatment capacity or storage within the sewer system, or
by replacing broken or decaying pipes. However, these traditional practices can be enormously
expensive and take decades to implement. Moreover, piped stormwater and combined sewer
overflows (“CSOs™) may also in some cases have the adverse effects of upsetting the
hydrological balance by moving water out of the watershed, thus bypassing local streams and
ground water, Many of these events also have adverse impacts and costs on source water for
municipal drinking water utilities.
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Climate change is already stressing aquatic ecosystems, infrastructure, and water supplies.

‘While impacts vary regionally, in much of the U.S., more frequent heavy rainfall events overload
the capacity of sewer systems and water and wastewater tréatment plants, as Weil 4§ 1€t in
more stormwater runoff, exacerbating water pollution from sediments, nutrients, pathogens,
pesticides, and other pollutants. In addition, decreased summer precipitation and other changes
to the volume and timing of flows reduce stored water in reservoirs and reduce groundwater
levels. Sea-level rise will adversely affect groundwater by causing an increase in the intrusion of
salt water into coastal aquifers. All of these impacts will make less fresh water available for
human use.

To ameliorate these problems, a set of techniques, approaches and practices can be used to
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eliminate or reduce the amount of water and pollutants that run off a site and ultimately are
discharged into adjacent waterbodies. We refer to these collectively as “green infrastructure.”
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example, some writers have defined it broadly as “an interconnected system of natural areas
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other open spaces that conserve natural ecosystem values and functions, sustains clean air and
water and nravidec a wide array of henefite tn nennle and wildlifa »1 Tha Graen Infrastmetire
Statement of Intent signed by U.S. EPA, NRDC, the Low Impact Development Center, the
National Association of Clean Water Agencies (NACWA) and the Association of State and
Interstate Water Poliution Control Administrators (ASWIPCA) uses the term “green
infrastructure” to generally refer to systems and practices that use or mimic natural processes to
infiltrate, evapotranspirate (the return of water to the atmosphere either through evaporation or

by plants), or reuse stormwater or runoff on the site where it is generated.?

What is Green Infrastructure?

en infrastructure involves managem aches , enhance

and/or mimic the natural hydrologic cycle processes of infiltration, evapotranspiration and reuse.
Green infrastructure is the use of soil, trees, vegetation, and wetlands and open space (either
preserved or created) in urban areas to capture rain while enhancing wastewater and stormwater
treatment.- Green infrastructure approaches currently in use include green roofs, trees and tree
boxes, rain gardens, vegetated swales, pocket wetlands, infiltration planters, porous and
permeable pavements, vegetated median strips, reforestation/revegetation, and protection and
enhancement of riparian buffers and floodplains. Green infrastructure can be used almost
anywhere soil and vegetation can be harnessed or worked into the urban or suburban landscape.
Green infrastructure also includes decentralized rainwater harvesting approaches, such as the use
of rain barrels and cisterns to capture and re-use rainfall for watering plants or flushing toilets.
These approaches can be used to keep rainwater out of the sewer system so that it does not
contribute to a sewer overflow and also to reduce the amount of untreated runoff discharging to

Green infrastructure involves management appg@anhec and te _nologies that

! Benedict and McMahon, Green Infrastructure (2006).
% hitp://cfpub.epa. govinpdes/greeninfrastructure/gisupport.cfm.
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surface waters. Green infrastructure also allows stormwater to be absorbed and cleansed by soil
and vegetation and either re-used or allowed to flow back into groundwater or surface water
resources.

Green Infrastructure Benefits®

Green infrastructure has a number of environmental and economic benefits in addition to
reducing sewer overflows and stormwater discharges, including:

Cleaner Water — Percolation of stormwater through soil, uptake by vegetation, and water
reuse reduce the volumes of stormwater runoff and, in combined systems, the volume of
combined sewer overflows, as well as reduce concentrations of pollutants in those
discharges.

Enhanced Water Supplies — Most green infiltration approaches involve allowing stormwater
to percolate through the soil where it recharges the groundwater and the base flow for
streams, thus ensuring adequate water supplies for humans and more stable aquatic
ecosystems. In addition, capturing and using stormwater conserves water supplies.

Reduced flooding — Green infrastructure both controls surface flooding and stabilizes the
hydrology so that peak stream flows are reduced.

Cleaner Air — Trees and vegetation improve air quality by filtering many airborne pollutants
and can help reduce the amount of respiratory illness. Green infrastructure approaches that
facilitate shorter commute distances and the ability to walk to destinations also reduce
vehicle emissions.

Reduced Urban Temperatures — Summer city temperatures can average 10°F higher than
nearby suburban temperatares. High temperatures are also linked to higher ground level
ozone concentrations. Vegetation creates shade, reduces the amount of heat absorbing
materials and emits water vapor — all of which cool hot air. Limiting impervious surface,
using light colored impervious surfaces (e.g., porous concrete), and vegetating roofs also
mitigate urban temperatures.

Moderated Impacts of Climate Change — Climate change impacts and effects vary regionally,
but green infrastructure techniques provide adaptation benefits for a wide array of
circumstances, by conserving and reusing water, promoting groundwater recharge, reducing
surface water discharges that could contribute to flooding. In addition, there are mitigation
benefits such as reduced energy demands and carbon sequestration by vegetation.

Increased Energy Efficiency — Green space helps lower ambient temperatures and, when
incorporated on and around buildings, helps shade and insulate buildings from wide
temperature swings, decreasing the energy needed for heating and cooling. Also energy use
associated with pumping and treating is reduced as stormwater is diverted from wastewater

* http://www.nrdc.org/water/pollution/rooftops/contents.asp.
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collection, conveyance and treatment systems. Energy efficiency not only reduces costs, but
also reduces generation of greenhouse gases.

¢ Source Water Protecrion — Gieeii infrastruciure practices provide poliutant removal benefits,
thereby providing some protection for both ground water and surface water sources of
drinking water. In addition, green infrastructure provides groundwater recharge benefits by
putting stormwater back into the ground and enhances surface water quality by redirecting
the high volume and velocity flows that scour streams and muddy drinking water sources.

s Wildlife Habitat — Stream buffers, wetlands, parks, meadows, green roofs, and rain gardens
increase biodiversity within the urban environment.

»  Community Benefits — Trees and plants improve urban aesthetics and community livability by
providing recreational and wildlife areas. Studies show that property values are higher,
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¢ Green Jobs — Dosigning, installing, and mainiaining green infiastruciuis cieates uew jobs for
architects, designers, engineers, construction workers, maintenance workers, plumbers,
landscapers, nurseries, etc.

» Cost Savings — Green infrastructure saves capital costs associated with paving, curb and
gutter, building large collection and conveyance systems, and digging big tunnels and
centralized stormwater ponds; operations and maintenance expenses for treatment plants,
pumping stations, pipes, and other hard infrastructure; energy costs for pumping water
around; cost of treatment during wet weather; and costs of repairing the damage caused by
stormwater, such as streambank restoration.

New Strategies, and Benefits, for Wet Weather Management

The last few decades of wet weather management have resulted in the current convention of
control and treatment strategies that are largely hard infrastructure: engineered, end-of-pipe, and
site-focused practices concerned primarily with peak flow rate and suspended solids
concentrations and other pollutant control. Conventional practices, however, fail to address the
widespread and cumulative hydrologic modifications within the watershed, including increased
stormwater volumes and runoff rates, excessive erosion and stream channel degradation, and
decreased groundwater recharge.

While conventional practices work to drain each site, continued expansion of dispersed, low-
density developments over the past years means that too much water, carrying too much
pollution, is flowing into waterways. The results are poor water quality, especially at drain
outlets, and a dramatic drop in the refill rate of aquifers and streams. The 20 regions in the
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country that developed the most land over the period 1982 to 1997 now lose between 300 and
690 billion gallons of water annually that would otherwise have filtered through the earth and
been captured as groundwater.*

The loss, or waste, of this water is particularly relevant as prolonged drought and the incipient
effects of climate change impact wide regions of the United States. Areas as diverse as the states
along the Colorado River Corridor and the urban southeast have experienced (or are currently
experiencing) moderate to severe water shortages in the past two years. As recently as 2003 the
U.S. General Accounting Office predicted that 36 states were anticipating localized, if not
statewide, water shortages within the pext decade.” But through implementing green
infrastructure practices that emphasize rainfall harvesting — infiltrating rainfall to recharge
groundwater sources and capturing rooftop runoff for onsite reuse — cities and states can
dramatically increase their available water supplies. This benefit occurs in addition to the
benefits green infrastructure provides with respect to reducing the problems of pollution and
eroston generated by urban runoff. :

NRDC, in cooperation with leading academics, has recently conducted a study in California
incorporating analyses of land use, water supply patterns, and the energy consumption of water
systems. The study examined the potential for use of green infrastructure practices that
emphasize water harvesting to augment water supplies in urbanized Southern California and
limited portions of the San Francisco Bay Area. Based upon this analysis, we found that through
implementing green infrastructure practices at new and redeveloped residential and commercial
properties alone in these areas, the potential exists for saving as much as 400,000 acre-feet (af),
more than 130 billion gallons of water, each year by 2030. The amount of water savings
available increases considerably if green infrastructure practices are implemented at other types
of land use and development. This critical benefit is available in urban areas across the country,
and could be used on a wide scale to address water supply issues brought on by population
growth, drought, and climate change in any number of settings.

Furthermore, in areas such as Southern California that are dependant on distant or energy-
intensive sources of water, practices that augment local water sources such as groundwater or
captured rainwater can be used as a means of reducing the amount of energy used to supply
water, and its attendant greenhouse gas emissions. Each gallon of water used to recharge
groundwater locally represents one gallon of water that no longer needs to be supplied, at great
energy costs, through the California State Water Project or through ocean water desalination.
Our study found that the 400,000 af of increased local water supplies potentially available in
California corresponds to a potential savings of over 1,100,000 megawatt hours of electricity,
avoiding the release of over 340,000 metric tons of carbon dioxide per year.

* American Rivers, NRDC, and Smart Growth America, Paving Our Way to Water Shortages: How Sprawl
Aggravates The Effects of Drought (Smart Growth America: 2002).

*U.S. General Accounting Office, Freshwater Supply: States’ Views of How Federal Agencies Could Help Them
Meet the Challenges of Expected Shortages (July 2003).
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Barriers to Green Infrastructure implementation

Given all those benefits, lots of communities are interested in investing in green infrastructure,
and an increasing number are doing so decpite the barriers, but there are several majorreasons

why others have not yet done so. I will identify a number of the barriers and my
recommendations for overcoming them below:

(1) Lack of familiarity with green infrastructure techniques by wastewater professionals

Green infrastructure techniques have been in use for many years (and in some cases, for
centuries), but have not been the dominant paradigm for water and wastewater management that
most those professionals currently working in the field have studied. This could be addressed by
setting up regional centers of excellence on green infrastructure that could collaborate with
universities and private and public organizations on research and technical assistance projects,
assist universities and technical training centers to develop green infrastructure curriculum, and
provide university and professional program trainings on green infrastructure methods.

(Y Tack nf intapration and cnnrdinatinn of water and waatewnter manngement nt the

watershed level

in mosi communities, drinking water provision, wastewater treatment, and stormwaier
management are all managed by separate utilities, which may or may not coordinate their
activities. Stormwater management itself is also very complex because multiple agencies are
involved in activities related to stormwater pollution, such as street cleaning, road building, trash
collection, snow removal, and park maintenance. While there is no perfect solution,
communities that adopt watershed protection or environmental services agencies are better able
to identify and seize upon the synergies provided by the use of green infrastructure to yield
multiple environmental and econoric benefits. Incentives for such multi-function local entities
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(3) Lackof aggregéted monitoring data éhowing environmental benefits on a watershed or
sewershed scale

There are a number of excellent sources of data on the performance of green infrastructure
techniques, including universities, federal and state agencies, industry research arms, local
government monitoring, and citizen monitoring. However, such information is rarely available
to demonstrate the aggregated effect of a series of site level or neighborhood level practices on a
watershed, subwatershed, or sewershed. For example, while there are models that predict the
reductions in combined sewer overflow volume into the Anacostia and Potomac Rivers and Rock
Creek from intensive use of green infrastructure in the District of Columbia,® those models have
not been validated through on-the-ground implementation of controls with appropriate
monitoring. Congress should expand research and development efforts into green infrastructure
technology, management approaches, and the associated environmental, social, and economic
benefits, including demonstration projects here in D.C. and across the nation to evaluate the

6 http://cfpub.epa:govfnpdes/greeninfrastrucmre/modeisandca]culators.cfm.
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benefits of intensive green infrastructure implementation on a watershed, sewershed, or
combined sewer system.

(4) Local building codes, road codes, or other ordinances that prohibit the use of green
infrastructure techniques

In many communities across the U.S., there are a host of regulations on the books that prohibit
such safe, sensible green infrastructure practices, such as using permeable pavement for
driveways, disconnecting downspouts so that the rain percolates through the soil instead of
flowing into the streets, capturing rainwater to use for watering plants and flushing toilets, and
narrowing side streets and putting vegetated swales alongside them to capture runoff. In 2002,
NRDC issued Out of the Gutter,” which included a checklist of legal impediments to the use of
green infrastructure from such codes and ordinances, which is attached to this testimony. Clean
Water Act municipal stormwater permits should require permit holders to remove local ordinance
impediments to the use of green infrastructure.

(5) The single source, single media regulatory scheme

Effective green infrastructure implementation requires having sewer authorities, stormwater
utilities, planning and zoning authorities, and private entities, including developers, builders, and
property owners contribute to a watershed-wide effort. To do this effectively, a community
needs a comprehensive green infrastructure strategy, which requires getting a lot of people to
work together who don’t normally do so. The current regulatory system is not structured to
facilitate cross-media, watershed-wide solutions. Every water pollution source has its own
permit requirements to meet, and many entities are not required even to reduce their own
stormwater pollution discharges, much less contribute to a larger sustainability strategy. In
addition, most of the requirements are based on pollutant loadings, not maintaining hydrology,
which is the guiding principle for green infrastructure. As a result, many permit holders are
focused too narrowly to see the benefits that green infrastructure can provide. My
recommendation for this would be to pilot water resource permits for urban water, wastewater,
and stormwater that apply to all sources within a political boundary (i.e., city, county) or that
apply to multiple political entities covering an entire watershed, subwatershed, or sewershed. If
successful, such pilots could demonstrate ways to enhance water resources more cost effectively*
and with more non-water resource benefits as well.

(6) Ineffective integration of green infrastructure into the NPDES permitting program

Stormwater permits under the National Pollutant Discharge Elimination System (NPDES)
program are often vague and largely unenforceable. The NPDES program as a whole relies on
two types of effluent limitations —technology-based standards and water quality based standards.
Most stormwater permits currently contain neither. EPA has still not set technology based
standards for the construction and development industry, and has indicated that it does not
propose to set any such standards for post-construction stormwater discharges from development
despite the fact that green infrastructure techniques have been demonstrated to be effective, and
the most cost effective way in which to implement those controls is to integrated them into new

7 hitp:/fwww.nrde.org/water/pollution/gutter/gutter. pdf.
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and redevelopment rather than retrofit existing buildings and streets.® EPA needs to set such
standards, and they need to be based on maintaining predevelopment hydrology, which is the
widely recognized first principle of green infrastructure approaches.9 NPDES permits for
stormwater arc also ineffective beeause they usually do notrequire controls to reduce pollatant
loadings into streams by any specified amount even when stormwater has been identified as the
source of water quality impairment downstream. So, they often do not even contain basic Clean
Water Act requirements, much less provisions reflective of broader water resource goals, such as
groundwater recharge, minimum stream flow, streambank protection, and aquatic habitat
protection, which green infrastructure can help a community to achieve. There have been
significant improvements in some jurisdictions over the past several years to require
environmental results from stormwater programs, not just program development, but there isa
long way to go. Technology-based standards focused on hydrology would be one next logical
step. Minimum requirements linked to water quality standards compliance and total maximum
daily loads would be another.

se der :
targeted to communities that
commit to monitoring their resuits and sharing that data widely, In addition, proposals by
communities to use green infrastructure to reduce CSOs should be evaluated by regulatory
authorities at least as favorably as those relying solely on hard infrastructure. Some regulators
now discourage communities from using green infrastructure approaches. Exactly the opposite
ahanld ha tha sanaa
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(7) Lack of coordination between land use planning and permitting and stormwater
management

Decisions about stormwater management are usually made after development projects have been
fully platted and the design has been approved by multiple entities. It is too late at that point to
do effective environmental site design to, for example, reduce impervious surfaces, preserve tree
canopy, enhance stream buffers, or employ many of the other green infrastructure techniques.
Stormwater, wastewater, and drinking water planning should be coordinated and integrated with
{and use and transportation planning through all available permitting mechanisms.

(8) Lack of public awareness of stormwater pollution and green infrastructure techniques

To most people stormwater pollution does not sound like a big problem. Since the pipes that
carry trash, road runoff, pesticides, fertilizers, pet waste, and other stormwater contaminants into
waterways are underground, most people never think about them at all, or, perhaps worse, think
the pipes lead to a treatment plant somewhere, even though most dump directly into waterways.
Since most people don’t even understand that there is a problem and that they contribute to it,
they don’t feel obliged to contribute to the solution. In addition, people are often concerned

® http:/fwww.epa.gov/owow/nps/lid/costs07/.
® hitp://cfpub.epa.gov/npdes/greeninfrastructure/technology.cfm.
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about potential adverse impacts of green infrastructure solutions, such as mosquito breeding and
basement flooding, which do not occur in well designed and maintained systems. Education
needs to occur at multiple levels with multiple audiences to address these obstacles, including
landscapers, builders, property owners, land care professionals, engineers, plumbers, architects,
business owners, regulators — the list goes on and on. This type of education needs to occur at
the retail level, by state and local governments, schools, community groups, and so forth, but the
trainers need training and materials, and those can and should be developed along with
identification of best practices for training each target audience at centralized locations, such as
regional green infrastructure centers of excellence.

(9) Lack of investment in water and wastewater infrastructure and in research and
development to improve techniques for managing water and wastewater

Finally, green infrastructure suffers from some of the maladies shared by hard infrastructure,
including lack of sufficient funding at the federal, state, or local levels. Water is our most
precious resource, yet we do not invest in ensuring its availability and safety for future
generations. Communities need to invest in green infrastructure and other cost effective
solutions; they need to establish incentives to leverage private investment in green infrastructure;
and they need to be supported by robust federal and state green infrastructure programs that
provide technical support, grant funding for pilot projects, training, research and development,
compliance assistance, and model development and application.

Conclusion

Communities across the U.S. are poised to use green infrastructure to revive their waterways,
revitalize their neighborhoods, and create green jobs, but there are significant barriers that they
face in adopting green infrastructure solutions. Thank you for holding this hearing today to
explore those barriers and Congress’ role in removing them. I appreciate the opportunity to
appear before you to address these issues and look forward to your questions.
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APPENDIX A

LEGAL REVIEW
CHECKLIST
Impediments to Voluntary

Low Impact Development
in the District of Columbia

DEVELOPMENT STANDARDS
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explicitly restrict any core LID principles and practices (e.g., infiltration, exfiltra-
tion, vegetative controls, open drainage, temporary surface storage)?

@ Are there officially adopted model designs, standards, or guidance documents
that encourage certain types of development and/or site design that incorporate
LID principles?

@ Do the codes and regulations incorporate, encourage, or recomunend any multi-
functional LID principles or practices?

Site Preparation and R i

Site Disturbance and Clearing

B Does the Erosion and Sediment Control (ESC) ordinance require widespread clear-
ing of construction sites?

W Does the ESC ordinance require removal of all trees and woody vegetation as part
of site preparation?

@ Does the ESC ordinance encourage phasing and scheduling of site clearing activities?

@ Does the ESC ordinance place limits on the size and extent of material storage areas
and stockpiles exposed to precipitation and runoff?

KEY
i Potential legal impedil that were eval d by NRDC for the District of Columbia

@ Critical issues that do not constitute potential legal impediments to voluntary LID practices
and were not evaluated by NRDC for the District of Columbia,

52
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Out of the Gutter

@ Does the ESC ordinance provide for the protection of sensitive soil, sensitive
slopes, wetlands, waterways, and other critical areas?

@ If forest or specimen trees are present at a development site, does some of the
stand have to be preserved?

Grading/Slope Requirements

M Do grading and slope requirements limit or impede the use of post-construction
LID practices?

M Do codes and regulations require conventional drainage practices, or is there flex-
ibility for alternatives (e.g., do sites have to be graded toward the street or munici-
pal drainage infrastructure, or can existing natural drainage patterns be used)?

Site Restoration
@ Does the ESC ordinance encourage or mandate any revegetation with woody plants?

Building Standards

Disconnection of Impervious Surfaces/Areas

B Are there District regulations that fequire runoff to be directed toward
the street?

® Do sites have to be connected to the District’s stormwater sewer system?

B Are gutters and downspouts required to be connected to the stormwater sewer
system?

M [s there a prohibition on the discharge of rooftop runoff to yards/landscaped areas?

Lots

Driveways

M Js the minimum driveway width specified in the District greater than 18 feet for
residential properties? ’

M Are shared driveways prohibited in residential developments?

M Is the use of pervious materials prohibited for residential properties?

M Is the use of pervious materials prohibited for commercial, industrial, and institu-
tional properties?

W Is the use of “two-track” designprohibited for single-family properties? -

Post-Construction Natural Resource Protection

@ Are there any tree preservation/reforestation requirements in the District?

@ Are there any requirements for property owners to protect sensitive soils, slopes,
wetlands, recharge areas, buffers, and /or waterways?Grading Requirements

Grading Requirements
W Do current grading or drainage requirements prohibit temporary ponding of
stormwater on yards, landscaped areas, or rooftops?

53
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NATURAL RESOURCES DEFENSE COUNCIL

Building Codes

Storage

W Do District codes and regulations restrict the temporary storage of stormwater on
rooftops?

B Do District codes and regulations restrict the temporary storage of stormwater on
the sides of buildings (planter boxes, type of material used as siding)?

M Do District codes and regulations restrict the use of roof gardens?

M Are there roof weight bearing requirements that restrict the use of roof gardens?

Transportation Infrastructure

Roads

Drainage

B Do municipal regulations require curbs and gutters for all street classes?

M Do municipal regulations require curbs and gutters in parklands and parkways?
M Are there regulations that prevent the use of any type of open drainage channels

or overland flow of runoff?

Surfacing Materials
M Are pervious surfaces prohibited? If yes, on what street classes?
@ Are there guidelines on acceptable types and uses of pervious surface materials?

Maintenance and Repair

M Are there public works maintenance regulations that limit the use of alternative
road surfaces and alternative street design?

W Are there public works repair regulations that limit the use of alternative road sur-
faces and alternative street design?

@ Are there appropriate regulations to ensure property maintenance?

Tree/Vegetation Planter Boxes (also applies to sidewalks and all streetscapes discussed below)

W Do municipal regulations prevent the use of tree/vegetation boxes in certain
streets?

B Are there municipal regulations requiring tree planter boxes to be raised above
grade?

Sidewalks

B Do municipal regulations require a minimum sidewalk width in the District?
W Are sidewalks always required on both sides of residential streets?

| Do sidewatks have to be sloped so they drain to the street?

W Are pervious surfaces prohibited?

W Can runoff be stored under sidewalks?
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Out of the Gutter

Parking

Parking Lots

B Does the District require standard parking spaces to be larger than 9 x 18 feet?

W Are parking lots prohibited from having a percentage of smaller dimension spaces
for compact cars?

W Is the use of pervious materials for parking areas prohibited?

B Is there a prohibition on greenspace/landscaping in parking lots or are there lim-
its on landscaping that would preclude the use of LID?

M Are there requirements to direct runoff to the street or existing drainage infra-
structure?

@ Is there a requirement for a percentage of the parking lot to have tree cover/green
space /landscaping?

Parking Codes
M Are there restrictions limiting the use of shared parking arrangements in the District?

Structured Parking
@ Are there any incentives for developers to provide parking within garages rather
* than surface lots?

Rights-of-Way

M Are LID practices, including natural landscape surfaces, restricted in transporta-
tion ROWs?

M Are landowners and developers restricted from using ROWs to implement and
maintain LID-type stormwater management? '

PUBLIC HEALTH AND SAFETY

Standing Water

W Do any codes or regulations prohibit intentional ponding of water on yards and
landscape areas?

Open Drainage

™ Do any buildmg development, or public health and safety codes or regulations
prohibit or otherwise limit the use of open drainage channels, swales, ditches, or
other conveyances for stormwater?

Noxious Weeds and Weed Control

M Are there weed control regulations that limit or impede the use of vegetated chan-
nels, bioretention areas, swales, tree planter boxes, or other LID practices that
incorporate vegetation on public or private property?

W Are there weed control regulations that limit or impede the use of certain LID-
practices on private property?
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NATURAL RESOURCES DEFENSE COUNCIL

Pest Control (Mosquitoes, Vermin}
M Are there pest control regulations that limit or impede the use of vegetated chan-
nels, bioretention areas, tree planter boxes, or other LID practices that incorporate

vegetation on public and private property and ROWs?

legal impediments to

POST-CONSTRUCTION STORMWATER MANAGEMENT

voluntary LD g
and were not evaluated
by NRDC for the
District of Columbia.

St Requi ts (St Managi t Plan and CSO Long Term
Control Plan)

@ Are any LID techniques expressly prohibited?

@ Are any nonstructural LID BMPs expressly prohibited?

@ Are LID techniques recommended in the District's stormwater manual?

@ How is LID incorporated into the District’s MS4 Stormwater Management Plan?
@ Does the District's C80 Tong Term Cantrol Plan incorporate LID principles and

3 1 Qs e WA £ ey il f
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Stor

Water Conservation
@ Do the District’s Plumbing Codes restrict or prohibit water conservation measures?

Buffers

@ Is there guidance for the protection or creation of stream buffers?

@ If 50, are there any limitations to their application?

@ Are there limitations on allowable uses/activities within the buffer?:

@ Is the recommended buffer width at least 35 feet?

€ Is there any guidance as to the use of native vegetative species, or other species
specific requirements, or restrictions for riparian buffer or plantings that promotes
or limits LID application?

Homeowner Association Rules
@ Do homeowner associations have the authority or ability to require or restrict
LID-type practices?

Maintenance and Land Management Rules for Property Owners {Private and Public

including commercial areas, office parks, and public institutions)

@ Are there maintenance requirements for property owners that may limit the use of
LID practices?

@ Are there land management requirement for property owners that may limit the
use of LID practices?
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Qut of the Gutter

@ Can maintenance and land management requirements be enforced in the District
of Columbia? If so, by whom?

COMPREHENSIVE ISSUES

Zoning

Special Areas

@ Does current zoning allow uses incompatible with special watershed districts or
other environmentally sensitive land?

@ Has the District identified areas where LID practices may not be technically feasi-
ble (e.g., areas where water table is too high for infiltration practices)?

Building and Development Review

@ Does the District’s Master Planning process consider drainage, C50, and source
water resource protection issues?

@ Does site plan review include stormwater management and LID? If so, at what
point in the process are these issues considered?

@ Do building inspections, construction inspections, and maintenance inspections
consider drainage, development patterns, and pollution prevention?

Planning

Transportation Planning

@ Does the District consider water quality, drainage, development patterns, and pol-
lution prevention in its transportation planning activities?

@ Does the District have a standard suite of LID design practices that will allow
these practices to be implemented during construction, maintenance and recon-
struction of roadways.

interagency Cooperation

@ What framework exists for fostering multiagency cooperation, coordination, and
planning?

@ Are there any apparent roadblocks to multiagency cooperation, coordination, or
planning?

Infill and Brownfield Development Issues

@ Do the guidelines for infill development and/ or brownfields development direct-
ly address stormwater {e.g. , does the District have any special procedures for
brownfields and infill development projects that relate to drainage and stormwa-
ter management)?

Natural Resource Protection

@ Does the District discourage creating open space in redevelopment projects? Is
there a percentage of open space required for a development permit?
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B Potential legal impedi-
ments that were eval-
uated by NRDC for the
District of Columbia

@ Critical issues that do
not constitute potential
fegal impediments to
voluntary LID practices
and were not evaluated
by NRDC for the
District of Columbia.
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@ Can open space be managed by a third party using land trusts or conservation
easements?

@ Are there mechanisms or incentives in place to encourage open space protection?

@ Are there any incentives to developers or landowners to conserve land (open
space design, density bonuses, stormwater credits, or lower property taxes)?

@ Is flexibility offered to developers to meet regulatory or conservation restrictions
(density compensation, buffer averaging, transferable development rights, off-site
mitigation)?

Applicability to Other Water Quality Regulations
@ Does the District incorporate LID into other activities related to water quality
(TMDLs, SDWA, wetlands, CWA Sec. 404 permits, Dredging, C&D Regulations)?

Financial Incentives/Disincentives

® Is there a framework for fee reduction and/or subsidy programs to encourage the

Ty n
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Good morning, Madam Chair and members of the Committee. My name is Robert
Traver. | am a Professor of Civil and Environmental Engineering at Villanova University,
Director of the Villanova Urban Stormwater Partnership, and served as a member of the
National Research Council (NRC) Commitiee on Reducing Stormwater Discharge
Contributions to Water Pollution. The Research Council is the operating arm of the
National Academy of Sciences, National Academy of Engineering, and the Institute of
Medicine of the National Academies, chartered by Congress in 1863 to advise the

Robert G. Traver, CEE Dept, Villanova University, Villanova PA 19085 - 610-519-7899
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government on matters of science and technology. | have been asked to focus on the
utility of green infrastructure and low impact design approaches in mitigating urban
stormwater runoff, to identify barriers in implementing these approaches, and
recommendations for alleviating these barriers. My testimony will address each of
these in order.

..utility of green infrastructure and low impact design approaches...

As the NRC committee report states, although stormwater's contribution to water quality
impairment has been known for many decades, only in the last 20 years have federal
regulations addressed the issue. In order to protect our nation’s waters, our
expectations of stormwater management have shifted from solely a flood control
perspective, to one of addressing water quality, water quantity and supply, aquifer
recharge, base flow and stream channel protection, in addition to flood control.
Consequently, this shift of goals has dramatically changed the approaches used to
address these challenges. We have moved from detention strategies of simply storing
the water during a major storm event, to natural control measures encompassing both
small and larger storms. Our tool box of green infrastructure control measures has also
grown, from measures as simple as reducing the amount of pavement used, or
disconnecting drainpipes so that stormwater runs over the grass, to water reuse, and to
engineered structures that integrate with nature, such as bioretention / bioinfiltration
facilities, green roofs and pervious pavements.

Green infrastructure and low impact design to me are approaches that first reduce the
creation of and then employ nature to address the detrimental impacts of urban
stormwater. Rainwater collected in rain barrels or cisterns is a resource that can be
used for irrigation, vehicle washing, or other uses, reducing runoff and the need for
treated water. Natural runoff management practices incorporate the hydrological,
physical, chemical, and biological processes of our soils, plants, and water bodies.
These practices target runoff from impervious surfaces like pavements and roofs, and

work together as an engineered system in meeting stormwater mitigation goals. Some,
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if not all of the control measures can be incorporated in the drainage infrastructure. As
an example, Figures 1 and 2 below show two retrofit control measures at Villanova that
are described in the NRC report. The green roof in figure 1 is designed so that
approximately the first inch of rainfall is captured and evaporated such that it does not
enter the stormwater drainage system and ultimately impact nearby streams. From a
small storm perspective, its hydrological
properties would be similar to a meadow or a
forest. While not sufficient alone in addressing
flood control during an exireme event like a
hurricane, the green roof does provide a
tremendous benefit in reducing runoff in areas

like Seattle and Philadelphia where the great

majority of storms average an inch or less. The

Figure 1-Villanova Green Roof

green roof works by capturing rainfall, soaking it
into a soil layer, and then using the plants and sunlight to evapotranspirate the water.
Note that the green roof works well at Villanova due to our pattern of rain and climate,
but may not work as well in other areas of the country. Figure 2 shows a bioinfilfration
site also at Villanova. This
stormwater control measure was
constructed in an existing traffic
island, and routinely captures 80 to
90 percent of the rainfall, and filters

out over 95% of the particulates

e e - R
and sediment, by infiltrating the Figure 2 - Villanova Refrofit Bicinfiliration Traffic Island

water through the soil. The plant’s

root structure aid in maintaining pathways of infiltration, and the chemically and
biologically active soil layer captures and treats most of the pollutants in the runoff
(Davis et al 2009). Note that the pavement temperature effect is also reduced in this
manner. Yearly only a handful of storms normally exceed the capacity of the control
measure, and the site has shown no statistical reduction in performance over the last



170

eight years (Emerson, Traver 2008). If
more control is needed, overflow from
these sites can be directed to a stormwater
wetland, underground chamber or other
detention facility. We should not forget that
green infrastructure also makes use of
constructed surfaces such as pervious

pavements (Fig 3), and detention facilities

such as stormwater wetlands. figute 3 - Pervious Concrele during o Storm Everd

Any talk of utility needs to discuss the performance and maintenance of these
stormwater control measures. Several documented successful LID / Green
Infrastructure projects are discussed at length in the NRC report, including a LID
subdivision in Jordan Cove, Connecticut that uses bioretention, bioswales and pervious
pavements. Other effective projects include the use of bioinfiltration raingardens in
Burnsville, Minnesota, Villanova's Stormwater Research and Demonstration Park, and
bioswales in Seattle, Washington. All of these projects are similar in that the green
infrastructure is incorporated in the pathways of the drainage infrastructure, thereby
minimizing implementation costs, and reducing their footprint. My belief is if we had
included the bioinfiltration control measure as part of the original traffic island
construction at Villanova, it would have ultimately reduced construction costs due {o the
elimination of drainage piping and inlets. Maintenance practices at all of the Villanova
sites have been found to be minimal and involve cutting and removing dead grasses at
the end of the growing season, trash removal, weeding, and vacuum street sweeping of
pervious pavements, activities that differ little from normal landscaping.

Research continues to document the benefits of low impact design and green
infrastructure. From an engineering perspective they are the most cost effective and
sustainable approach in mitigating the effects of urban stormwater runoff. These
measures reintroduce hydrological processes lost during urbanization and, thus, are
better able to meet the goals of the Clean Water Act.
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... identifying barriers in implementing these approaches ...

As with any new approach or technology, there are barriers to implementation. Most of
our current institutional and regulatory structures were developed without considering
the quality aspects of urban runoff, and the subject was not included in our engineering
curriculums until recently. Residents have grown accustomed to pipes and nicely
mowed detention basins in their neighborhoods.

Institutional Barriers: - As stated in the NRC report, "Because this longstanding

environmental problem is being addressed so late in the development and
management of urban areas, the laws that mandate better stormwater controls
are generally incomplete and are often in conflict with state and local rules that
have primarily stressed the flood control aspects of stormwater management.”
The simplest examples are ordinances that mandate outdated practices like
required curbing, house setbacks or large parking areas. More insidious are
design codes that underestimate the performance of green infrastructure control
measures, and fail to put their purpose in perspective. An example would be
design requirements resulting in unnecessary enormous footprints for
bioinfiltration / bioretention sites that would exclude their use in favor of more

traditional and expensive and less sustainable alternatives.

Another institutional barrier rooted in the past is the separation of stormwater
quantity and quality that has occurred in both the regulatory and scientific arenas.
Unlike many types of polluted water, stormwater typically is characterized by
rapidly changing and widely fluctuating flows and quality depending on the
season, the land use and preceding storm events. The high flow rates and
extended duration of urban stormwater runoff erodes stream channels, such that
control measures that reduce these flows and high volumes are extremely
important. Furthermore, any stormwater control measure that reduces volume
has a positive impact on reducing the pollution associated with stormwater to
include temperature. | have heard from several scientists and engineers that they

do not favor green roofs as they export nutrients during larger storm events.
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They miss the connection. If the roof captures and removes 90% of the rainfall,
export of some nutrients in a handful of large events is not important, and natural
wooded areas would also export nutrients during these same events.

Technology Barriers — The implementation of green infrastructure and low impact

design has proceeded faster than our understanding and ability to predict the
outcomes of the many processes involved. We know that these green
infrastructure and low impact design practices are tremendously more effective
than those used in the past. However what we are not able to do well is to
predict the performance during a unique storm event, or understand with
certainty how a grouping of green infrastructure practices can achieve our goals
in a specific watershed. For example the most common measure of performance
today is percent removal of a poliutant, and this metric has flaws. A very dirty
storm event entering a control measure may have a great pollutant removal
percentage, but what leaves could still be high enough to be detrimental. On the
other hand runoff that is relatively clean entering, can meet water quality
requirements but if used to measure the performance, it would fead to a poor
removal percentage.

An engineering or science based approach requires understanding of the
freatment and flow mechanisms involved. For bioinfiltration (Fig. 2), we need fo
quantify the evapotranspiration, the seepage through the surface, and the
movement of stormwater through the soil. At the same time we need to
understand the chemical and biological actions in the soil, how the soil
incorporates the incoming pollutants, and the effects of seasonality. As you can
imagine, expanding this to a small group of control measures, or scaling up to a
county level, greatly increases the complexity of predicting their performance and
the reliance on our understanding of the treatment and flow mechanisms.

Perception Barriers- The public perception of green infrastructure varies widely.

At Villanova we have had thousands of visitors to our research sites. Groups

have included engineers, scientists, public officials, school groups of all ages,
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facility managers and even garden clubs. Many of their questions reflect
misperceptions about green infrastructure and low impact design. Frequently
west nile virus and mosquitoes are of concern to the visitors, and they are
surprised to learn these sites reduce the mosquito population if designed
correctly. They envision bioswales and bioinfiltration sites to be always wet,
when the opposite is true. Professionals with little to no experience with
LID/green infrastructure assume construction and maintenance are unreasonably
expensive, and that the control measures have short life cycles. With good
design both of these are also untrue.

All of these barriers are amenable to solutions, as | will discuss next.

.recommendations for alleviating these barriers...

Any recommendation as to the removal of these barriers must be inclusive, and founded
on a deeper understanding and consideration of all aspects of urban stormwater runoff.
Solutions to institutional, technology and public barriers are interrelated, each
supporting one another.

Institutional Solutions- The NRC report recommends a systems approach tailored

to the watershed and implemented at the municipal level. This approach must
incorporate land use and all stressors including urban runoff quality, quantity and
temperature. Antiquated codes and design standards that preclude or inhibit
green infrastructure and low impact design must be retired, and replaced with
codes that allow the full potential of green infrastructure to be realized. The
coupling of quality expectations to land use is a critical component.

Regulatory standards and performance metrics should be based on science.
Clearly this includes the role of flow as a pollutant. The real or perceived inability
to include flow within the regulatory process reduces the effectiveness and

increases the cost of our mitigation efforts, and artificially promotes less
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sustainable practices. It is simply not scientifically possible to meet the goals of
the Clean Water Act without targeting flow.

I believe green infrastructure / low impact design is the approach of choice for
dealing with the impacts of urban stormwater, as it is the most protective and
cost effective solution for the community, the property owner, and our waters.

Technology Solutions- A broad based research effort is needed to further our

understanding of green infrastructure. This effort must reach across different
climates (with consideration of climate change) and soil conditions, with a short
term goal of predicting with reasonable accuracy the performance of an individual
green infrastructure control measure for a specific storm event. This will enable
the longer term goal of predicting the impact of green infrastructure from a larger
watershed perspective. ltis critical that these research efforts look past the
current surface water perspective and include baseflow and groundwater effects
as well.

To reach this goal requires a research effort integrating laboratory, field, and
modeling studies. This research must include multiple long-term continuously
monitored sites because the variability of performance, the effects on the
surrounding environs, and maintenance and longevity issues can only be
addressed with long-term research. Multiyear data will allow us fo use more
precise designs to lower the cost to the landowner and community, and to avoid
investing millions on ineffective practices as has been done in the past.
Monitoring multiple sites would allow the direct comparison of design
components. It is also worthwhile to search out older green infrastructure
projects to better understand the effects of aging. For example at Villanova we
found two seepage pits that are estimated to be 80 to 100 years old, and
preliminary studies of their continued capacity have changed the way we view
longevity. Green infrastructure and low impact design have many other potential
benefits beyond stormwater control that need to be substantiated. Itis my

understanding that cooling properties of a green roof aid the performance of solar

8
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panels, and both can be installed together. Rainwater use via water harvesting
has an energy benefif. Carbon removal by green roofs, wetlands, bioswales, and
bioinfiltration and bloretention sites may be a significant benefit as well. All of

these additional benefits require substantiation.

Perception Solutions- The technology

solutions also start to address the barriers in
perception. Simply visiting LID and green
infrastructure sites and seeing that they work
and are good neighbors is key o changing
perceptions. This has happened most

effectively in the higher education arena, Figure 4 - Villanova Stormwater Tour
where students are hired to work on the

projects, the concepts are introduced in their courses, and they see the
technology in action every day. For example, at Villanova our new green
dormitory is in the final planning stages with solar panels and green infrastructure
practices. Every day leaving their dorm students will pass the bioinfiltration and
bioretention control measures and see on a display the amount of power saved
and urban runoff mitigated. This level of education could accompany new or
retrofitted projects at schools, municipal buildings, and shopping centers, and
would be key to engaging the community and greatly expanding their knowledge
base. Redevelopment should be viewed as an opportunity to incorporate green
infrastructures to areas of the U.S. where it has never existed.

That concludes my statement. | applaud the Committee for recognizing the importance
of LID and green infrastructure to the future management of urban stormwater. The
impacts of urban stormwater continue to be critical as our couniry has been urbanizing
at a rate faster than population growth. Thank you for the opportunity to testify. | would
be happy to address any questions the Committee might have.
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Chairwoman Johnson, Members of the Subcommittee:
Thaik vou for the chance to speak to you today. My name is Mary Wahl and T am the Director of Watershed
Services, at the Bureau of Envirommental Services representing the City of Portland, Oregon.

The l.ommnree requcs‘ca the City” _;1 K pCﬂpOCIIVC [Uinig utnity DI grcea I‘LI"&SEN\.Y‘LKﬁ for m:maatmv wrban
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stormwater runofl, barriers (o , GXG TECT YOT QUGIOISINE tal oaimiSls. A iais

testimony, I will address these |s‘;uee and then add general comments on protecting water and urban

1. What is the utility of green infrastructure in mitigating stormwater runoff?

a.  Portland makes extensive use of green infrastructure because it works. Green infrastructure has
developed to the point engineers now rely and design based onthe performance of these facilities. We do not
plan to build bigger and bigger pipe systems to manage added runoff as more growth and density occur, but

ARE planning to manage that stormwater on site, at the surface, in vegetated facilities.

b. . “When costs for green infrastructure are close to the costs for grey (pipes) to achieve the same pufpose,
we opt for the green because they bring a number of environmental and other benefits in addition to the
immediate objective.

Both of these are responses to the Clean Water Act. - The one on the left is the §1.4 billion, 10 mile long
tunnel built roughly 100 feet under ground to store enough water we don't overflow the combined storm/
sanitary lines when it rains. On the right is a curb éxtension, one of the green infrastructure facilities that

will collectively ge the additional created as growth and in-fill occur.
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‘¢.  Anexample of the utility of green infrastructure is that the first billion gallons of Combined Sewer
Overflow (“CSO™) control Portland has to generate each year comes from the 50,000 homeowners who
disconnected their roof downspouts so they empty on the ground, not into the sewers. The utility of this
solution is that it is better for the environment, it preserves pipe capacity, it is the least expensive per gallon
stormwater control we have found, there are now neighborhoods where as high as 90% of the people are
aware of the stormwater problem and of their contribution to the solution. An additional benefit is that the
disconnects created ongoing work for small businesses.

d.  The rain gutter disconnect example is very small scale individually, but stormwater runoff is a
distributed problem, and the downspout disconnects are a distributed solution that work environmentally,
economically, and as a business source. This experience is typical of the many ways these solutions have
value.

e. . Curb extensions (pictured above) are a form of vegétated swales that can be sized to manage the amount
of runoff coming to them. This curb extension manages the stormwater from ~1/4 acre. People living near
these facilities appreciate them variously as stormwater facilities; as an excellent means of “traffic calming”
in the neighborhood, or as a “street garden.” Like the rain gutfer disconnects, they seem small compared to
the size of urban stormwater runoff. As noted above, though; the downspout disconnects by themselves now
manage more than one billion of the annual 10 billion gallons of CSO flow Portland has to control. This
program is estimated to have cost ~$225 million less than it would have cost for additional pipe capacity to
manage the additional one billion gallons each year.

f.~ Ttis the job of the green infrastructure to manage both peak flows and flow volume so the flows don’t

surge into the pipes and cause basement backups or overflows to the rivers and streams. Our experience is

that the curb extensions consistently reduce peak flows by ~80%. These facilities also need regularly reach
annual levels of total volume reduction as high as 85%.

The green infrastructure facilities do their work, and achieve their mudtiple objectives
by mimicking nature’s approach.

g Perhaps Portland’s best example of the utility of green infrastructure is in a 1,400 block area of the City
where the stormwater is combined with sanitary flows, and has until now created overflows to the
Willamette River or backups to basements nearly every time it rained: Here, the City’s planned solution in
2000 was an all-pipe solution, which costs $144 million.. The current design takes the use of green
infrastructure to unprecedented levels, using 600 green facilities and 4000 street trees in this single area, and
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~nerwcosts $86. million. By first using the green facilities to.manage as much stormwater as poseible, then
managing only the remainder with pipes, the total price dropped a remarkable $58 million, and the City gets
the additional water quality, livability and urban tree canopy benefits these facilities deliver.

Going from Grey to
Green & Gray
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a. - Maintenanee i often the firet mmchnn asked ‘hv citisg nnﬂmdsﬁpo green infragtructure, in part hecause

the'nation’s grey infrastructure has a maintenance backlog Making the strategm shift to investments in
green can be obscured by the maintenance concern.

b. - Regulatory acceptance: When Portland began its CSO efforts in the 1990s, the City asked for an’
extension of the time to comply in exchange for implementing up to $90 million worth of green
infrastructure. Since then, we have at least two examples of regulatory implementation supporting green
infrastructure, but the typical regulatory demand --especially at the federal level-- is for piped responses,
even when green infrastructure is proposed.

Water and
watershed
regulations,
policy, and
restoration efforts
have focused
primarily until
now on water
quality.
Watershed science
requires us to
expand that focus
to hydrology.
That means we
need to
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Stormwater runcff in natural conditions is roughly 1%. The rest goes into the soil or air,
and slowly recharges streams and groundwater. ds development occurs, more and niore
stormwater is immediately lost as runoff. Green infrastructure mimes nature and helps
restore the hydrologic cycle.

concentrate at least as much on where the water is, when it is there, and how much is there, as we do on
water quality. The importance of actions that improve hydrology needs to be recognized in applying
regulations. The green infrastructure is designed to address hydrology and flow in ways that mimic the

natural system.
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c. Reliability: These approaches are relatively new, particularly compared to the many decades collective
experience we have with piped systems. The green technologies are judged based on achieving what pipes
would otherwise be called on to achieve. With limited data, it has been difficult to gain acceptance of them
as part of the long-term stormwater infrastructure.

d.  Funding and cost/ benefit ratio: Funding is always a barrier for the green solutions, and so is the lack
of good information about the economic and environmental value of the natural systems. Few people
question how important the green systems are;, but we have historically lacked cost/ benefit information on a
par with that available about pipes, and when certainty is required, the call typically goes to pipes.

What are a few of Portland’s recommendations to address the barriers?

a. Implementation by the federal government:: Portland’s experience is that the best route to
overcoming several barriers described above is to learn throiigh demonstration projects, then move to full
implementation. Because green infrastructure has proven éffective environmentally, economically, and in an
engineering context, we have moved to the level of integrating hundreds of these facilities along with the
conventional facilities. If the federal government called for green stormwater management facilities at the
developments, roads, and buildings it funds, we would move rapidly beyond the demonstration phase, and
the green economy would mature much faster.

Portland’s response to the Clean Water Act included adopting a “Stormwater Management Manual” that
requires all but the smallest developments — private or public - to manage stormwater at the source in
vegetated, surface facilities, unless that is not feasible. Similarly, we have a “Green Street Policy” and a
Council Resolution requiring all streets to manage stormwater in green facilities, and all City-funded roofs to
be eco-roofs, unless those are not feasible. These policies have set the direction for Portland, and
contributed in important ways to Portland now being a hub for the green economy. The federal government
could do the same.

b. Capitalize trees: It is clear trees are critical assets, and a few jurisdictions have found ways to
capitalize them. Until there is a broad, national interpretation that allows all jurisdictions to capitalize them,
tree planting will rely on very limited operating dollars, or will occur only if they can be an incidental part of
a capital project. Trees intercept rainfall, decreasing the speed and volume of stormwater runoff, they help
move the stormwater to the ground so it is infiltrated rather than becoming runoff, and they improve stream
temperatures and habitat. Encouraging investments in trees improves watershed health and can decrease the
need for additional grey investments.

c. Incentives: Portland’s green street and eco-roof programs have benefited over the past several years
from EPA’s “Wet Weather” grants that let us provide small incentives to innovative private and public
developers of roads, building sites, eco-roofs, etc., to implement green and low impact approaches. These
facilities helped move us to the point that the green solutions are generally the first ones analyzed for
stormwater management.

d.  Quantify the benefits: There is little disagreement about how important the green infrastructure is, but
engineering, design, business, and — importantly — regulatory decision need to be based on a broadly
accepted quantification of the benefits of trees, vegetated swales, habitat, eco-roofs, and wetlands. What is
needed nationally is to quantify the benefits so regulatory decisions can be based on the information, and so
the multiple benefits for water quality, habitat, fish recovery, and as an economic engine are available.
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e Maintenance: Decide the best strategic grey and green infrastructure investments bagsed on
environmental, economic, engineering and watershed factors, and then set maintenance levels across the
entire system. This represents a shift away from avoiding green solutions because of the maintenance
history for grey. The nation’s crumbling water infrastructure is testimony to out-of-sight/ out-of-mind.
Green infrastructure is on the surface and if it is well-designed, maintenance can be performed as a part of
normal landscaping work.

Green Infrastructure Guiding Principles

1. Preserve and maintain exisling nalurai processes.
2. Manage stormwater runoff both at the source
and on the surface.
2. ilse nlante and soil to slow  filler, cleanse,
evapotranspirate, and infiltrate runoff.

4. Achieve other City goais.

GENERAL COMMENTS .

Stormwater is a valuable resource, not a waste. Treating it as a waste is a very expensive operation, and losing
the resource starves groundwater and surface water. Stormwater is.the base flow for ground water and it
recharges rivers and streams. Managing stormwater as a resource, particularly improving hydrology, provides

multiple benefits, including habitat improvements and giving us a better chance of recovering fish populations.

Fortunately, managing stormiwater more like nature does can achieve a great deal for people and cities, too. It
can bring an economic boost and competitive edge, and it does terrific things for the environment. In the
development pictured below, the buried stream was brought to the surface, which is good for the environment
and adds a “marketable amenity” to the apattment complex. Our experience is that rents, and therefore propert
values, are higher when buildings are near facilities like the one on the right above, or near water. There are at
quality, habitat and neighborhood enhancement benefits from developing with green infrastructure, along with
the stormwater quality and hydrology benefits of these facilities.

Plan for Green Development

Wetland:
Improver

Daylighted Creek

This development, by using and restoring natural stormwater systems, is better for the environment, attracts
tenants and better rents, and for this developer it brought publicity, design awards, and help from agencies. He
is now involved in additional sustainable developments.
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CONCLUSION . :

T appreciate the opportunity to be here, and would be happy to contribute to your efforts to address the barriers to
implementing the green solutions. There is great potential for the environment, for communities, and for the economy
through this approach and your work can help move us in that direction.

Thank you.

Mary Wah!
mal bes.ci.portland.orus
www.portlandonline.com/bes

503-823-7115
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