Clean Water ... Green City

Blending interests of land and water

Howard M. Neukrug, PE
Director, Office of Watersheds




A NEW APPROACH

...to a SUSTAINBLE City!!

MSU Green Roof Research Program
(courtesy Old House Journal)










Green Infrastructure is recognized as:

* Cost effective,

* Environmentally preferable, and

* An acceptable solution to:
* Clean Water Act Goals
« Sustainability City Goals
* Global Warming Goals




107’ | 100" average

Courtesy of WRT and PennPraxis







107’ | 100" average

Courtesy of WRT and PennPraxis




* Re-defining an industry
Environmental Stewards
Providers of Resource Management &
Protection

Leaders in Sustainability and Green Design
Recognize our regional role and the importance
of partnerships

Using very different approaches, strategies and
priorities




Presentation Outline

* A vision for our future

* Anticipated degree of success

« Constraints and challenges

* |deal outcomes




Philadelphia Water Department Office of Watersheds

* An integrated utility:
* Drinking Water
* \Wastewater
« Stormwater

* A new integrated approach:
« Land
« Waterways
e Infrastructure
« Community




... Green City

* Unite the City with its water
environment

Create a green legacy for
future generations

Incorporate a balance
between ecology,
economics and equity




Linking land and water




How to Manage Stormwater

OIld Approach —

Collect it and pipe it away quickly!







How to Manage Stormwater
New Approach —

Privatize, decentralize, minimize waste, add value




Managing Wet Weather in Philly today

A Civic Uls.-mn for the Central Delaware

.I'J.II

a | by -I.1I’l‘
1 T
we
'-lﬂ"-'":'

o oy

. '7'"- | i'.-_'.:

4 ILEREGE]
y 50
wer r Plan

For {1 Satrmimpon

Tookanmy Tacony-Frankford Ditegrated
Whtershed Managentent Plan




Managing Wet Weather in Philly today

A Civic Uls.-mn for the Central Delaware
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Planning for land can improve our water

[|eb By uaeD
SILUOOT Sa|d_UD
23y S5UBYD

IP|25) I=|ng

IaUUIp 92144 pueds

NAOMAUILVYM

BNINJISUT U3y UeA 3yl

uoiiadwod spiop uegin

Philadelphia + vacant land + water = stormwater management + civic beauty + fun!

For more information: www.vanalen.org/urbanvoids
Project team contact: Charles Loomis, charlesli@loomismcafee.com



Planning for our water can improve our land
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Civic Vision for the Central Delaware




There are significant issues ahead of us for improving
the water environment

philly®com

“It’s like Katrina — but underground.”
W Kalalinn, : &0 Pamwyurin Cobaimng Ol Aacdasan
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More rain, old sewers
make for nasty story

PLUS: LTCPU, 308 letter, state COA, new
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AMERCAN FORESTS

Srraightening of Pegueat River in MNew
Jersey by CSOC worksn stopped its yearky
5 [ PR T TR

. Mote temporary dam at kel 1o pro-
vide volame of water for soouning blasted
channel.

Eaplosicn of dymamite charge by propa-
EAticn ctaviles new chansel.

Ic tely after 1 wator in oo
neding mew Channsl, whose Danks el e
prmoothed and “etream linsd™ by the speed-
ber Mow of wEler.

EOOKED STREAMS are a_men-
Iife and crops In the oress
fing on their banie. The fwas

ReECREN.

n many indtances straightening out
& stream has doubled it capacity for
dinpasag of ran-off water,

DYNAMITE may be wied rmost of -
ficiently and economically in taking
the linls out af & crosked swwream.
The dynamite iz loaded along the
length ol “cut-of channsl. When Bred,
the dirt and sther debeia i heaved
gh 1= e

worked for years to develop the best
blasting methods for the eleaning out
and sirzightening of streama. Al their
dars iz & 48-page book, "Ditching
with Dymamite™ It & for your wse.
Write for it

Dynamite can help you do ather
jobs, too. 1t can help vou build high-
wiavd, dafmit Aght wsil erosion; work
guarmies. Tru Pont has an erplosive
for ewery parpate

gl PONT
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Crooked
Streams are a
menace to life
and crops...

In addition,
much of the dirt
IS loosened and
later scoured
out by the water
..which rushes
swiftly through
the straightened
channel
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1200 Porter St.
2’-3” ¥1°-6” Brick Sewer
Ihstalled in 1894
Inspected on*10/21/06

Sewer.in good condition. Low lateral connections seen:










Outfalls in South Philadelphia
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Overflow Compliance Costs

Washington Pittsburgh
Population (million) 2 0.850
Service Area (mi?) 200
CSO Area (mi?) 60
Number of CSOs

Overflow Volume
(BG/YT)

Compliance Costs $2.65Billion  $2 - $3 Billion | $ BILLIONS




Grey Infrastructure Solutions Green




Presentation Outline

* Wet Weather Management in Philly today




Presentation Outline

* Wet Weather Management in Philly today













Waterways

Reconnect the City with Its Waterwayé B

Dayllght streams
Stabilize stream Channels
 _Restore riparlan Corrldors




Marshall Road
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Stream Restoration / Wetland Projects

Anticipated Design/Construction Costs

O Estimated Feasability/Design Cost
Estimated Construction Cost

B

T acony Creek Stream Restoration :l

(Phase 1)

Cobbs Creek Stream Restoration
(Phase 1)

Indian Creek Daylighting

Bells Mill Stream Restoration

W ises Mill W etland/Stream
Cathedral W etland

W hitaker Ave Stream Restoration

Total Est. Feasability/Design
Cost:
$2,560,000
Total Est. Construction Cost:

$13,750,000

|

$500,000 $1,000,000 $1,500,000 $2,000,000

$2,500,000 $3,000,000 $3,500,000



















A vision of our future utility

Develop a new “core” value with a

Encourage community-based environmental leadership and green
jobs

Create regional partnerships for growth and strength

Make the best use of very limited environmental dollars

Support Philly’s

Create links between our laws, regulations and codes

Encourage employee diversity through belief in actions and
environmental ethics




Presentation Outline

* Wet Weather Management in Philly today

* A vision for our future




Presentation Outline

* Wet Weather Management in Philly today

* A vision for our future

* 100 % ... Can we settle for anything less?




Presentation Outline

* Wet Weather Management in Philly today

e Qur vision for the future

* Anticipated degree of success




Impaired Streams in Philadelphia

Delaware

-..} )

New Jersey o

u} 1.25

2.5

PADEF 303D List
Unattained

Attained
Philadelphia Watersheds
Dany-Cobbs Creek
Delaware Direct
Low er Schuylkill River
Pennypack Creek
Foguessing Creek
Tacamy-Frankford Creek
Yissahickon Creek

3 7.4




Our Challenge: Capturing the 1st inch of rain
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How can we solve a problem in 15 years
that took 150 years to create....




How can we solve a problem in 15 years
that took 150 years to create.... while not
dealing with the real proble
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Green Infrastructure Elements
Considered as LTCPU Alternatives

Private Lands Public Lands
Industrial Streets
Commercial Schools
Institutional Public Facilities
Homes Open Spaces
Parking

Alleys, Driveways
and Walkways




Stormwater
Regulations

Public-Open
Spaces

Stormwater
Service Charges

and Incentives Green Public
Facilities

—6500 MG/yr

Green Streets

Green
Alleys/Driveways
/Sidewalks
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Green Schools

Green Industry / Green Parking
Green Homes Commerce /
Institutions

[:I T T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

Percent of Impervious Area served by Land Based Controls




Regulatory Tools

(for new construction and

redevelopment)

Trigger the regulations at 5000 sq ft or 2000 sq ft ?

Amended Code/Regulations/Specs

Plumbing Code
Allow disconnection of rain leaders to new stormwater control infrastructure
Allow use of Rain Barrels

Building Code

Investigate building code regarding roof live- and dead-load requirements and the
relationship to green roofs

Fairmount Park Specifications
Tree plantings

Zoning Code

Buffers, setbacks, tree canopy, parking requirements, and/or planted spaces

Streets Department Specifications

Porous asphalt and pavements

PWD Regulations

Require management of runoff from all new public streets and sidewalks




New Stormwater Regulations

Maintain . Prevent
Maintain

W-Q

Streambank
Erosion

l l l PWD Conceptual Submittals 2006

Groundwater
Recharge

Infiltrate Remaining Volume 1-yr, 24hr
1.0 inch from 17 Detained,

24hrs
1 “ Total from IMP Area

Earth Disturbances > 15,000 sq ft

*1000+ acres of land managed to date

*20+ Green Roofs — Passed Conceptual
Phase of Plan Review




Typical property with increased
all

stormwater fee — large site, sm

-

T e 5
Moo U
UL RIS IR

4
[ |

. 6800~ ESSING

.| E

Parcels in | Gross Area = 399,744
the Combined Imperv Area = 491,035 | | New Charge =$2,496.42

Sewered Area
make up of
total impervious
area




Administrative Tools

Green Permits
Encourage LEED

Demonstration Programs

Tax incentives
Grant programs

L.ow 1ncome assistance

Education & Workshops




Potential Partners

Homeowner Associations

Fairmount Park Commission (nonprofit and for-profit)

Philadelphia Depatrtment of Recreation Private Schools
Philadelphia Airport Community College of Philadelphia
Universities and Colleges

Drexel

LaSalle University

St. Joseph’s University

Philadelphia Office of Housing & Community Development
Philadelphia Housing Authority

Philadelphia Department of Public Property Temple University

Philadelphia Parking Association University of Pennsylvania
Pennsylvania Department of Transportation University of the Sciences in

Special Services Districts Philadelphia

Philadelphia Department of Commerce Neighborhood Groups and Associations

Philadelphia Public Schools Community Development Corporations

Cashecl Prgss O Watershed Partnerships

Police
Fire Many, many more

Library

Sports Facilities & Convention Center
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Private Lands- Industry/Commercial/Institutional




— Green Industry/Commercial/Institutional

Concept

Represents 10% (5 Ind, 4 Comm, 1 Instit) of all impervious cover it \Wellness Center
combined system Sugatloaf, PA

Require compliance with
Retrofit at least 25 large properties per yea i

1.0% redevelopment projection per year

Results by 2044

95% of Industry/Comm/Institutions

Major Tools

Grants and Tax Abatement
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simple, sustainable, urban : a project for the 21* century

ki WRTT 1 (e FORIT

e [T [ AT

PROJECT WATERSHED

—

!
!

This urhan watershied ProiLCEs
95 million gallons of stormiwaled
par vear with an average of 29

inafTlow evanls
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PROJECT TECHMNICAL FEATUIRES

LApacily 0 sIOne & r-pse Cvier
20000 gallons of storm waler and alr

conditioner condensati for Irrigation

Gravity-led cistern, easy to drain and
mamnlain

!..!;““.,-_-...' solls 1o hold up o 11,500
_'.|I|'-||'. o wWaler e each e Organid

matier al 127 depth

E]J Jefferson  DORRANCE H. HAMILTON BUILDING AND PLAZA

PROJECT CONTRIBUTIONS:

This i)-|.|.l.: & o will add 1.3
ACTES ol of
fabiric whilie promaoting water

ConseTvalion

Greening Philadelphia: A 1.8 acre
project site, o iy 7% [ LR TR TTLS

becomes 4 pervious

Landscape integrabed stonmwialer

manageEmenl $yslem l|'.|l\ s
SEOTTTAW AT \|||||||||' " |'||l|,|1- |_||',||
Mlow discharge through storage &

re=use tar irrigation

Enhances Witer Quality: “Flist
| ||I " 15 Cajf |".|||l|i 1,!llli '.||I|l|.'|| !ll,

|\|,||'l'| and soils

Contribules to the eimmation
(i | |-|||||||||'|| SO -||.|-|I|r||.|.

dise i|.|l'|"|' Ity thie Delaware River

BT atio
further reduces stormmalers
welume with over 55 ANy

trees & mearly 1 acre of s

anclrol}ogon




Schuylkill Center for Environmental Education
Philadelphia, PA
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Friends Center
Philadelphia, PA
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Comcast Center
Philadelphia, PA
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Private Lands - Homes (Row)
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— Green Homes

Concept

25% of the City’s impetvious cover in the combines system is
associated with residential rooftops

Low Cost - Rain barrels & Rain gardens

Higher Cost - Porous sidewalks, driveways and walkways /
Green roof

Major Tools

Amended Plumbing Code
Amended Building Code

Results by 2044°
47% of all homes

Major Partnets
Neighborhood Groups and Associations
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Community Development Corporations
Watershed Partnerships
Pennsylvania Horticultural Society




Credit: Maurer, City of Linz
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Private Lands - parking




— Green Parking
Concept

Parking lots represent almost 19% of the City’s impetvious cover in the
combined system

Numerous Retrofit Opportunities

Reduced summer temperatures

No Parking loss during and after storms due to standing water
Appearance improvements in commercial and business districts

Major Tools

Require buffer, setback, and/or planted space be utilized to manage
runoff

Require a set tree canopy cover

ReSU.ltS by 20443 Portla.rjd BMP Manual
80% of all Parking s i utmﬁl

Major Partners 13

Philadelphia Parking Authority =
Philadelphia Department of Public Property [ S8
Philadelphia Parking Association =
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Morris Arboretum - Philadelphia, PA
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Conventional Tropical Storm Floyd, September 1999 POrous
Asphalt Asphalt
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Police Forensics Science Center
Philadelphia, PA
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Private Lands

Parking




Philadelphia Airport Employee Parking Lot Expansion




Private Lands- Alleys/Driveways/Sidewalks




— Green Alleys, Driveways & Walkways
Concept

Alleys and Driveways represent 2% of City’s Impervious
Cover

Manage stormwater while improving aesthetics
Potential flow pathways for harvested rainwater

Infiltration or conveyance of stormwater to the end of
the alleys or walkways

Major Tools

Allow or require porous asphalt or other porous pavement
for alleyways and driveways

Results by 2044:) :Chicag.(l’s Gri?n AII.ey- Program

50% of all Alleys/Driveways

Major Partners

Philadelphia Streets Department
Philadelphia Housing Authority

Homeowner Associations
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Developers (nonprofit and for-profit)
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Green Infrastructure Elements
Considered as LTCPU Alternatives

Private LLands
Industrial
Commercial
Institutional
Homes
Parking

Alleys, Driveways
and Walkways




Public Lands - streets



— (Green Streets

Concept

Streets represent 37% of the impervious cover within the
combined system

Variety of approaches for all types of streets - Increasing
tree covet, use of pCI'VIOUS pavements stormwater
planters, and underground
infiltration/evapotranspiration/retention facilities
During:

Storm Flood Relief construction

Water & Sewer repait/replacement

Utility construction (cable, gas, electric)

City Street retrofit during Repaving

Sidewalk Retrofits — Replacement Grant Program

Major Tools

Require management of runoff from all new
public streets and sidewalks

Amended Streets Department Specifications
Amended Fairmount Park Specifications
Results by 2044°?
80% of all Streets
Major Partners
Philadelphia Streets Department / PennDOT
Philadelphia Department of Commerce
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SEA Street total retroflt Seattle

Monitoring results for
four years: 99%
reduction in total
runoff volume
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West Mill Creek Stormwater Tree Trench
Philadelphia, PA
PWD, Dept. of Recreation

Pervious Pavers, Subsurface Infiltration,
Disconnected Inlets




Traffic Triangle Rain Garden
Philadelphia, PA
PWD, UC Green

Island Avenue
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Bioretention/ Infiltration Zones

Vegetated Street Medians - PWD
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Image credit: PENN Praxis




— Green Schools
Concept

Represents 2% of City’s impervious cover in the combined system
Highly visible locations associated with education

Transforms heat trapping asphalt surfaces into cooler, green 1slands
Capture local universities ambitious sustainability initiatives

Major Tools

Cost-Sharing & Full Cost
Stormwater Bill Credits

Results by 2044
100% of all Schools

Major Partners

Philadelphia Public Schools
Private Schools
Community College of Philadelphia
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Wissahickon Charter School

Philadelphia, PA




Penn Alexander School
Philadelphia, PA

Porous pavement playground & Rain Garden
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Penn Alexander School — Infiltration Field
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School of the Future — “Microsoft” High School
30,000 gallon cistern will collect
rainwater from roof and use to flush toilets




san|19e- d1jgnd
Iand - SPURT] 2
ldnd

T

%
gt




— Green Public Facilities

Concept
Represents 1% of impervious cover in the combined system.
Retrofit all facilities to meet the new stormwater regulations.

Develop cooperative greening initiatives with Rec / Fire /
Police / Library / Airport / etc.

Major Tools

Full Cost

Results by 2044°
100% of all Public Facilities

Major Partners

Police / Fire / Free Library
Department of Recreation
Streets Department
Fairmount Park Commission
Airports

Sports Facilities 7 T
Convention Center ' e R
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Venice Island Storage Tank




M I “ Creek ﬂwmh i '?;II“:I!'@ e H
Playg round 15 WA %:._ﬁ 2

Philadelphia, PA
PWD, Dept. of
Recreation
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Porous Pavement; Subsurface Storage with Infiltration
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Waterview Rec Center
Philadelphia, PA
PWD, Dept. of Recreation

Porous Pavement; Subsurface
Storage with Infiltration
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Prelim Designs for:
Belmont Water Treatment Plant
Vegetated Swale (Ford Rd.)
Bump Outs (Belmont Rd)
Queen Lane Water Treatment Plant
Bump Outs
Bureau of Laboratory Services

Sidewalk Planters

Sewer Maintenance Yard
LEED Certified
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Image credit: PENN Praxis




— Green Public Open Spaces
Concept

Represents 4% of City’s impervious cover in the combined system

The routing and managing stormwater from the surrounding areas where this
can be done without adversely impacting the function of the public land itself.

Vacant and Abandoned lands

Converted to pervious areas or that the SW regulations are implemented
Bikeways/Trails designed for zero stormwater discharge
Wetland creation/restoration and stream restoration near Park land
Golf Courses and Plazas designed to manage stormwater

Major Tools

Apply regulations to disturbance of 5000 square feet or more

Results by 2044°?

50% of all Open Public spaces
Major Partners

Fairmount Park Commission
Philadelphia Department of Recreation
Philadelphia Airport

Philadelphia Horticultural Society
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Mill Creek Farm
PWD, PA Horticultural Society
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Inlet Disconnection; Vegetated Swales; Green Roof
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% LOT TRANSFORMATION

Pennsylvania Horticultural Society
Retentive Grading, Plantings




Clark Park Stormwater Project
Philadelphia, PA

PWD, Dept. of Recreation
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Disconnected Inlets, Subsurface Infiltration




Cliveden Park Stormwater Project
Philadelphia, PA

PWD, Dept. of Recreation
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Bioretention Gardens, Disconnected Inlets
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Blue Bell Stormwater Project
Philadelphia, Pa

PWD, Fairmount Park




Presentation Outline

* Wet Weather Management in Philly today

* A vision for our future

* Anticipated degree of success

« Constraints and challenges







Clean Water ... Green City
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Credit: Maurer, City of Linz




Questions???






