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Meliora Design

WHO WE ARE

-Civil engineering

-Specialize in Sustainable Site Design and
Stormwater Management

-Planning

-Advocacy

-Certifled Women-owned Business Enterprise
(WBE)




Natural Water Balance
Philadelphia, PA
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RAINFALL: 45” per year on average g

9% 1% 1%

Frequency: Most of the time,
It rains 1 inch or less
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Small storms comprise
most of the annual Volume
of rainfall.
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Combined Sewer Systems (CSS)

Overflow to
waterway
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Combined Sewer Overflows (CSO)
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- Public Green Stormwater
Infrastructure Projects

- Incentivized Stormwater
Infrastructure Projects

- (Re)Development Green
Stormwater Infrastructure

5 Down, 20 to Go: Celebrating 5 Years

Neighborhoods

As of June 1, 2016 the Green City, Clean Waters program has established 837.7 Greened
Acres, exceeding the five-year regulatory target and reducing pollution from stormwater runoff
and combined sewer overflows by more than 1.5 billion gallons annually.







Planning for Success

- Mapping
- Site Analysis

- Capital Projects are an opportunity for Gl:
- Sidewalk improvements

- Intersection improvements
- Water and sewer line work

- All municipal and public projects maximize Gl (schools,
parks, streets, etc.) are opportunities

- Public involvement early on
- Project tracking

- Maintenance Plans & Training
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GIS BASEMAP LAYERS

O cConceptual Work = Water Valves
o G5 SMP Footprint Concept - Water
& G5 Drainage Area Concept = ‘Water 5ervice Line Pipes
O  PManning Group Layers - Whater Hydrant Line Pipes
& Project Opportunity Parcels in C50 O Environmental
& HManning Study Areas a Flow Metwork
O  Existing Projects =  Ridges
& CAPIT Projects - Modes
& 5W Permit Tracking = Walleys
o G5 Project Areas - Streets
= Green Stormwater Infrastrecture = Impenvious and Sewersheds
- Grean Stormwater Infrastructure a  Philadelphia Major Watershads
Dralnage Area =] Sewersheds
O PWD Infrastructure o Modelsheds
& Sewer O Reference
= Combdned System (C50] & helghborhoeds
- Inbet & Courncil Districts 2016
- Bankole & Land Lise
- Sewer Inlet Fipe o Philadelphia Planning Districts
- SEwer & Philadelphla Parks & Recreation
. Waste Water Vent Pipes a Philadelphia City Limits
= Separate & Green System (S5) O  Base Layers
*  Stormwater Manholes = Sireets
*  Stormwater inlets = PWD Parcels
- Sbormwater & Topographic 2° Contours
= Stormwater Inlat Pipas B - Wik
d Stormwater Vant Pipes o Hydrology Centerline
5 Water & Hydrology Palygon
2 Aerial Imagery 2013

L Fire Hydrant
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PREVIOUS STUDIES
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PREVIOUS STUDIES _
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UTILITY MAPPING
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GSI SIZING

DRAINAGE AREA > 5,000 SF

DOWNSTREAM OF EXISTING INLET

3’ BUFFER FROM ROW LINE

5’ BUFFER FROM ADJACENT PROPOERTY LINE
4’ MINIMUM TREE TRENCH WIDTH

3’ BUFFER FROM UTILITIES

20’ MINIMUM STREET WIDTH FOR BUMPOUTS
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GSI OPPORTUNITIES

UTILITIES

SUFFICENT SPACE FOR SMP FOOTPRINT

MATURE TREES

STEEP TOPOGRAPHY

PREFER: SCHOOLS, PARKS, VACANT LOTS, TAX DELINQUENT
PARCELS
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GIS LAYER — CONSTRAINTS
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-
SITE VISITS

Confirm parcel name (if applicable)

Inlet locations - identify type and current condition

Tree locations - identify location and note condition.

Access points - identify locations of gates, doors, curb cuts and driveways)

Utility mark-outs- identify type and distance from front of curb

Valves and manholes - identify type (gas, sewer, water, unknown)

Handicap ramp locations and condition

Bus stops and other public transit

Sidewalk widths

10. Sidewalk condition

11. Curb reveal- identify material and reveal

12. Parking-identify no parking zones and the type and location of parking
spaces

13. Bike lanes - note location

14. Overhead wires - identify location and clearance

15. Runoff flow directions (i.e. surface flow directions)

16. Misc. features such as fire hydrants, bollards, traffic lights, and poles
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PROJECT SHEETS
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Relevant Sie Notas

«  Mddle parcel - Tax Delinauerd 2 Years

+ {Other two parcels are Propsc: Opportinity
Farcels

<+ Young mxistng frez in scuthwast comer

H Strezr

« 6" Gas Ling, 2-0" Cover |Sourca PGWW) Relevant Side Canstraints
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STORMWATER BMP EXAMPLES

‘Rain Gardens Green infrastructure provides stormwater
filtration, storage, and infiltration, enhances

-Porous Pavements aesthetics, and reduces flooding and burdens on

storm sewer systems.
-Planter Boxes Y
‘Tree Trenches & /i‘l’é‘%?‘e‘rbﬁ L ML s e
-Curb Bump-outs Bonpenled “

New overflow ond/;'
drainage pipe to

o C i Ste r n S exsiting downspout
- Existing — |
downspout

Rainfall enters the stormwater
garden and infilirates info the soil

Plant rain gardens
with species that
don't mind being wet

The overflow grate is
designed for extreme
rainfall events

Rainwater from
the rooftop enters '
the garden Soil / Planting mix

(appr. 18-24" deep)
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POI‘OUS ASphalt — Independence Charter School

MELIORA DESIGN

Cwvil, Woter Resources, and Structural Engineering




e
Greenfield School

Image Source: Viridian Landscape Studio



e
Greenfield School

Excess Runoff is
Infiltrated

MELIORA DESIGN Image Source: Viridian Landscape Studio

Cwvil, Woter Resources, and Structural Engineering
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Lea SChOOI Excellence in GSI Awards Ceremony. Celebrating
the Triple Bottom Line

INAUGURAL AWARDS

THURSDAY, MARCH 31 4 2016

MELIORA DESIGN Image Source: SALT Design Studio
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MELIORA DESIGN Image Source: SALT Design Studio

Civil, Woter Resources, and Structurol Engineering




MELIORA DESIGN Image Source: SALT Design Studio
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Philadelphia Zoo

EXECUTIVE SUMMARY

COMBINED RACEWAYS PLAN

LIGIND
. oo Toval Aviruk Racewey | May Nodes
Madaam Andmads Bacewwy | Fles Mabatan
S e Aremiads Racewaay Flex Mabstan
w— —w Modm Arerah Rac eway
Mot i Pretumenary Tost Budger
—— g Arsmats R rway
Mot iy Mretumenory fest Bndget

10 "0 CEROCe
¥ ANCTION

6 PHILADELPHIA 200 TRANSFORMATIONAL PLAN
PRAFT - JANUARY 13 Joom
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Stormwater Management Plan

STORMWATER MANAGEMENT RECOMMENDATIONS

@ CONFIDENTIAL PHILADELPHIA Z00 TRANSFORMATION PLAN 81

VERRUANY 26, 2010




Parking Lot Retrofit




Tiger Lot
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Tiger Lot: Before & After
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Philadelphia Zoo — KidZooU
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KidZooU: Trees

MAIN BUILDING

Rendering by Viridian Landscape v ww
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KidZooU: Trees
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KidZooU: Trees

Photos by Arborilogical Services, Inc.




-
KidZooU: Utility Coordination




KidZooU: Stormwater Infiltration Beds
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KidZooU: Stormwater - Cisterns




KidZooU: Rain Gardens
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Cliveden

Image Source: PHS
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e
Detention Basin Retrofit

MELIORA DESIGN
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Detention Basin Retrofit
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Detention Basin Retrofit
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Pittsburgh GSI — Panther Hollow Park

1. Vegetated Swale
A

2, Porous Bike & Podostriady % " 1
Path ( Future Projoct) ~—

MELIORA DESIGN

Civil, Woter Resources, and Structural Engineering

21, Landcover Conversion
& Retentive,Grading

L ———

W, Infiltration Berm & -
Trench
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Infiltration Trench

MELIORA DESIGN
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Infiltration Trench
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S
Golf Course - Infiltration Berms

- Infiltration Berm — Reduces Runoff, Promotes Recharge

- Allows runoff to naturally pond along the contour and infiltrate into the soill.
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Washington D.C. — USBG Bartholdi Park
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Lancaster, PA



Planning for Success

- Mapping
- Site Analysis

- Capital Projects are an opportunity for Gl:
- Sidewalk improvements

- Intersection improvements
- Water and sewer line work

- All municipal and public projects maximize Gl (schools,
parks, streets, etc.) are opportunities

- Public involvement early on
- Project tracking

- Maintenance Plans & Training

MELIORA DESIGN

Ciwvil, Woter Resources, and Structural Engineering



MUNICIPAL SEPARATE STORM SEWER
SYSTEM (MS4) REQUIREMENTS




Municipal Stormwater Regulations

- National Pollutant Discharge Elimination System
(NPDES)

- 1990 - “Phase I” MS4 municipalities (medium and large, as defined
by federal regulations) required to get NPDES permits

- 1999 - “Phase II” MS4 municipalities (small municipalities in
urbanized areas and other municipalities designated by the
permitting authority) required to get NPDES permits



NPDES Requirements for Small MS4s

The NPDES requires operators of Small MS4s to:
Apply for NPDES permit coverage (individual or general)

Develop a stormwater management program which includes the 6
minimum control measures

Implement the stormwater management program using appropriate

stormwater management controls, or best management practices
(BMPs)

Develop measurable goals for the program
Evaluate the effectiveness of the program.



Six Minimum Control Measures (MCMS)

Operators of regulated small MS4s are required to include
these 6 minimum control measures In their stormwater
management programs:

1) Public Education and Outreach

2) Public Participation/Involvement

3) lllicit Discharge Detection and Elimination
4) Construction Site Runoff Control

5) Post-Construction Runoff Control

6) Pollution Prevention/Good Housekeeping
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PA DEP MS4 Requirements Table
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What i1s a TMDL?

- Total Maximum Daily Load TMDL Components

- EPA - “a calculation of the
maximum amount of a pollutant
that a waterbody can receive
and still meet water quality
standards”

- Pollution diet

- TMDLs provide EPA and states
with a mechanism to address
pollution from both point and
nonpoint sources.

Nonpoint
Source
#2

Nonpoint
Source
#1



Example Allocations for the Christina Basin
Sediment TMDL

Total
Baseline Total TMDL Percent % of TMDL
Load Allocation Reduction | Allocated to
Subbasin (ton/day) (ton/day) (%) MS4s
Brandywine
Creek 23.19 12.16 47.6% 78.8%
White Clay Creek 105.95 46.93 55.7% 88.0%
Red Clay Creek 60.16 30.17 49.9% 91.4%
Total 189.31 89.26 52.9% 87.9%




MDL Plans

Explains how the municipality plans to reduce stormwater
pollution consistent with WLA requirements

For the current permit cycle, it may be submitted in two
parts:
TMDL Strategy (due at time of application — already submitted)
TMDL Design Detalls (due one year after permit application is
approved)
Next permit cycle (2017 application), TMDL Plans are
expected to be submitted in a single step with the permit
application.



Pollutant Reduction Plans (PRPs)

- PRP iIs a planning document that is designed to guide BMP
selection in a manner that will reduce pollutant loading to
Impaired waters.

- Describe expected municipal upgrades and look for
opportunities to implement BMPs that will reduce sediment and
nutrient pollution to affected water body by 10% and 5% over
the 5-year permit term.

- For next permit cycle, DEP proposes that the following
municipalities will be required to submit PRPs:

- Municipalities that discharge to waters impaired by nutrients and/or
sediment without a TMDL

- Municipalities that discharge to Special Protection Waters (HQ/EV)



Multi-Municipal Collaboration for MS4s

PA DEP allows for municipalities to work together on
meeting pollution reductions

Drivers
NPDES/PA DEP Municipal Stormwater Requirements
Challenges to addressing impaired streams
Local economic/resource limitations
Existing multi-municipal planning initiatives and collaboration
Local champion/coordinating organization
Public pressure

Examples — York County, Wissahickon Watershed,
Christina Watersheds Partnership, Oxford Region



The
Brandywine
Conservancy

Our Mission is;

To conserve the
natural and cultural
resources of the
Brandywine
watershed and other
selected areas with a
primary emphasis on
water quality and
guantity of the
Brandywine
watershed.

Photo by Chuck Bowers
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Resource Protection Tools

Comprehensive Plan

Dedication or Fee In-
Lieu

Zoning Subdivision & Land Stormwater Official Map
Ordinaice Development Ordinance Ordinance
¢ 1 l
Ag. Preservation Existing Resources Site Design » Right of first
Conservation Design and Site Analysis Best refusal
Natural Resource Sketch Plan Management
Protection Site Visit Practices
Timber Harvesting Erosion &
Transferable Sedimentation
Development Rights Low Impact
Renewable Energy Development
Standards
Public Land




LITTLE CONESTOGA WATERSHED
(LANCASTER COUNTY, PA)

Municipal Ordinances to Address Stormwater and Promote GSI
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Little Conestoga Watershed — Community
Watershed Approach

Local Partnership Efforts
Little Conestoga Watershed Alliance formed (2000)
Watershed Assessment and Restoration Plan (2003)
Lancaster County Clean Water Consortium (2010)

NFWF Grant Awarded in 2012 to Conservation
Foundation of Lancaster County
Work proceeded 2012-2015

Little Conestoga Partnership:

Alliance of the Chesapeake Bay, Brandywine Conservancy, Chesapeake Bay Foundation,
Habitat MT, Lancaster Area Sewer Authority, Lancaster Clean Water Consortium, Lancaster

County Conservancy, Lancaster County Conservation District, Lancaster county Planning

Commission, Little Conestoga Watershed Alliance, Penn State University, PA Landscape and
Nursery Association, PADEP, PA DCNR



Little Conestoga Partnership
Municipal Assistance

- Municipal Team — worked with interested municipalities to
demonstrate municipal tools to address stormwater from

future development

- Tools to Address Stormwater from New Development
- Aligning SALDO, zoning ordinance provisions (site planning
process)
- More stringent stormwater ordinance provisions

- Assessments for 4 municipalities (Manor, Mannheim, Penn, and
West Hempfield Townships)

- Toolboxes developed for 2 Little Conestoga municipalities
- Challenges include “ordinance fatigue”
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RIPARIAN BUFFER PROTECTION THROUGH
ORDINANCES



Trees as THE
Best
Management
Practice




Buffer
Width

Riparian Buffer Zones:
Functions and
Recommended Widths
(Ellen Hawes and
Markelle Smith, Yale
School of Forestry, April
2005)

- Lots of data showing lots of things, depending

on study structure....

- Erosion control 30 to 98 feet

- Water quality

- Nutrients 49 to 164 feet
- Pesticides 49 to 328 feet
- Biocontaminants (fecal, etc.) 30 feet or more

- Aquatic habitat

- Wildlife 33 to 164 feet
- Litter/debris 50 to 100 feet
- Temperature 30 to 230 feet

- Terrestrial habitat 15 to 330 feet



So....municipalities
can get tough on
protection!

- Within a Zoning Ordinance
- Overlay district
- Protection standards
- Within a SALDO
- Design standards
- Within a Stormwater Ordinance

- Riparian buffer
requirements

Maodel Riparian Buffer Protection
Overlay District
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Guidance for Pennsylvania’s Municipalities

AR PENNGYIVANIA

Riparian Buffer Protection Via D TRET

Local Regulation
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Pennsylvania Land Trust Association (PALTA) and the
Brandywine Conservancy — www.ConservationTools.org.
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Preserves existing riparian buffers

Forested Riparian Buffers (existing)
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mpacted Riparian Buffer (Existing)

Restores impacted riparian buffers
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Modifications to Buffer Requirements

- Municipalities can get tough

on protection provided...
- A “safety valve” exists for
unique/unforeseen circumstances

- Simpler modification process

proposed

- Requested at the time of conditional
use, special exception, or variance
approval, or subdivision or land
development approval

- Limited to minimum adjustment
necessary to allow relief while
adhering to riparian buffer purposes




Riparian Buffer
Ordinance
Adoption

3 Confirmed
East Bradford

East
Brandywine

Pennsbury

4 In Process
London Grove
Pocopson
West Bradford
New London

William Penn Foundation Grant Project =

Brandywine-Christina Cluster
Chester County, PA
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A Few Observations

- The minimum forested buffer width could be larger (or smaller)

- Should avoid terms such as “special protection waters” or “impaired
streams” in ordinance

- Regulation of agricultural uses is very difficult from practical,
political, and pre-emption perspectives

- Requiring restoration is a legitimate use of regulatory powers
- Seek MS4/TMDL credit for ordinance implementation
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Community Reforestation
Campaign 2009 - 2016
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Riparian
Buffer
Restoration
Best Management L S

Practices on
Farmland




East
Brandywine
Township

2013

- 1200 trees
planted

2014
- 650 trees planted




East
Fallowfield
Township
Park

2015
265 trees planted




Oxford Area
School
District

Nottingham
Elementary
Schoal,

East Nottingham
Township

2014

- 1200 trees
planted




Upper Oxford Township Park — Rain Garden




Upper Oxford Rain Garden — After Installation




Catch the Rain
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Pervious Barvel
Paving

CATCH THE RAIN IN THE WHITE CLAY CREEK WATERSHED
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Treatment Train Approach



-
Why Native Plants?
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Cateh the Rain
Fractice

Rain Gardens
Conservatian

Landscapes

Permeable I"'lwing
Hermofi

PI'I"E'I'IIEI'I! H.El'llﬂ"l'll

Rain Barrcls

Canopy Tros

Typical cost: $4-25/5q, fic
Bebater $10¢=q. ft, $2000 max.

Typical cost: $4-10/sq. fi
Rebate: 537sq. fi.. 51200 max.

Typical cost: 316=-25/=q. fi.
Rebate: 547 sq. fr., 31200 max.

Typical cost: $3-8/sq. fr.
Bebate; 3575, fr. for conversion o
conservation landscape: $2/sq, ft. for
conversion o turf (gprass), $2000 max,

Typical cost: 5100

Rebave: $50/barrel, firet rain barrel free if
combined with anather approved pracrice,
$250 m,

Typical installed cost 575250/ tree
Rebates 5100 tree, & 1000 max,

Frackice
Requirements

Minimum size: 120 5q. fr.
Rain capture: min. 17 max L7
Locadon misst pass percolation rest

Minimum sire 250 . i

Rain capoure: must recetve deatmage
from impervious surface and must have
a microberm anraind the downhill
perimeger 1o help slow and inhiltrae warer,

Minimwm sizes 150 =q. it of existing
impervions surdface mist be repliced.
Must be installed by a certified ICPI
contractor with an additanal
certificarion in PICE

Minimum steez 108 LR it

Minimum sire: &0 gallon barrel

Minimum sizes #7 pot or larger, 8 wll
or 17 caliper. Tree must be planted
10=25" from permanent buildings.
Planting shall occur between Sepr 15
and April 30 Tree mist be mulched
and have protection from deer



Rain Gardens

- Cost: $4-25/ sq. ft.

- Rebate: $10/sq. ft. ($2000
maximum)

- 120 square feet or more
- Minimum 17 rain capture
- Successful percolation test




Conservation Landscapes

- Cost: $4-10/ sq. ft.

- Rebate: $3/sq. ft. ($1200
maximum)

- At least 250 sq. ft.

- Must receive drainage
from impervious surface

- Must have a micro-berm
(127 high or so) on the
downhill edge to help
slow and infiltrate water.




Catch the Rain - Canopy Trees

llllll

Conservation B
Landscaping

CATCH THE RAIN IN THE WHITE CLAY CREEK WATERSHED



Canopy
Trees

- Cost: $75-250/tree
- Rebate: $100/tree
- ($1000 max.)

« Minimum size: #7
pot, 8’ tall or 17
caliper

- Atleast 10-25" from
buildings

- Shade to
pavement/buildings

- Mulch AND deer
Protection.
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Tree protection is
required!

© Mark
Raycroft



Rain Barrels

- Typical cost: $100
- Rebate: $50/barrel

- First rain barrel free If
combined with another
approved practice

- $250 max rebate
- Minimum size: 60 gallon



http://www.camels-hump.com/
http://www.camels-hump.com/
http://www.camels-hump.com/

Catch the Rain — Paving Removal
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Options for Paving Removal

- Remove existing and
Install pavers (requires
certified professional
Installer)

- Remove existing and plant

- Lawn, Conservation
Landscaping, or Rain Garden.




Permeable Paver Retrofit

- Cost: $16-25/ sq. ft.

- Rebate: $4/ sq. ft.
- $1200 maximum
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-
Pavement Removal and Revegetation

- Cost:$3-5 sq. ft.

- Rebate: $5/sq. ft.
for conversion to
conservation
landscape

- $2/ sq. ft. for
conversion to turf
(grass)

- $2000 max rebate

- Minimum size: 100
sq. ft.




Monitoring and Management

- Catch the Rain provides
maintenance plan.

- Homeowner must agree to
weed, water, and carefully
monitor all plantings.

- Maintenance is more
Intensive at first and
becomes easier as the
plants mature.




MELIORA DESIGN

Civil, Water Resources, and Structural Engineering

Thank you!

Questions?
Altje Hoekstra, EIT, LEED AP Seung Ah Byun, PhD, P.E., LEED AP
Senior Water Resources Designer Senior Planner for Water Resources
Meliora Design Brandywine Conservancy

altieh@melioradesign.com byuns@brandywine.org






