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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)
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RAINFALL: 45” per year on average

9%\ i%_\ I_l%
Frequency: Most of the time,

It rains 1 inch or less
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. 1ll _ 2"
89%

.3ll+

Annual Percentages of Volume from Storms

Small storms comprise
most of the annual Volume
of rainfall.
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Philadelphia



-
Combined Sewer Systems (CSS)

Overflow to
waterway
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Combined Sewer Overflows (CSO)

Combined Sewer Outfall

Stormwater Outfall
Philadelphia
Waterbody

~—— Major Roads

City Parklands

Separate Sewer Area

Combined Sewer Area

Phitadelphia

4 Miles
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- Public Green Stormwater
Infrastructure Projects

- Incentivized Stormwater
Infrastructure Projects

- (Re)Development Green
Stormwater Infrastructure






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



GIS BASEMAP LAYERS

O Conceptual Work
o GS51SMP Footprint Concept
oGSl Drainage Area Concept
O  Planning Group Layers
o Project Opportunity Parcels in CSO
o Planning Study Areas
O  Existing Projects
o CAPIT Projects
o SW Permit Tracking
oGSl Project Areas
= Green Stormwater Infrastructure
- Green Stormwater Infrastructure
Drainage Area
O pPWD Infrastructure
o Sewer
= Combined Systemn (CS0)
. Inlet
. Manhole
. Sewer Inlet Pipe
. Sewer
. Waste Water Vent Pipes
= Separate & Green System (S5)
. Stormwater Manholes
. Stormwater Inlets
. Stormwater
. Stormwater Inlet Pipes
. Stormwater Vent Pipes
o Water
= Fire Hydrant

= Water Valves

- Water

= Water Service Line Pipas
= Water Hydrant Line Pipes

O Environmental

o

o o o

o
O Reference

o

o
o

o

Flow Network
= Ridges
- Nodes
- WValleys

= Streets
Impervious and Sewersheds
Philadelphia Major Watersheds
Sewersheds
Modelsheds

Meighborhoods

Council Districts 2016

Land Use

Philadelphia Planning Districts
Philadelphia Parks & Recreation
Philadelphia City Limits

O Base Layers

o

O o0 0 0 o

Streets

PWD Parcels
Topographic 2' Contours
Curbs

Hydrology Centerline
Hydrology Polygon
Aerial Imagery 2012



.
PREVIOUS STUDIES
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PREVIOUS STUDIES



o
DRAINAGE AREA MAPPING



UTILITY MAPPING



-
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



GSI OPPORTUNITIES

 UTILITIES

« SUFFICENT SPACE FOR SMP FOOTPRINT

« MATURE TREES

« STEEP TOPOGRAPHY

* PREFER: SCHOOLS, PARKS, VACANT LOTS, TAX DELINQUENT
PARCELS



-
GIS LAYER — CONSTRAINTS



Data Tracking (Recommended): Study Area

: Segment or Parcel ID
(BD # of Sweet
Centerline Layer or

PARCELID of Parc

G5 Project

recommended,

te Mame ["Parcel Addiess™ (and Facility
Name if applicable) or X St from Y St to Z

RACKING DA

If Recommended or
Potential. Drainage
Area Map Number.

Estimated Drain:

Mazx Potential
Drainage Ar

Improveme

re There
hysical

IfYes. Type?
[select

Have Ui

Been
Evaluated?
[select

ies

57 : Site Evaluatiol i
potential BE Layer] b B2 Frimary Prog BB Ownershin B Owner Name | - i [ - Arca (R (B multiple) k < On Site? Al multiple) @ Consuaints Bl multiplel

FC00 S13464 ZH01E VENANGOIST FACLITES FRMATE NEWELLMARTINP R, FECOMMENDED P4l g1z, S707 27,221 47541 FOOFTOR N N GIS, GAS

FCI01 357255 3501JANNEY ST FACLITES PRIVATE SMAGACH JOHNP AECCMMENCED P44, 616 7371 73 HD ND GIS, GAS

Foz 357255 351JANNEY ST FACILITES PRIVATE SMAGACH JOHNF RECCMMENCED P47l 7o 7212 ND vES GIS, GAS

FC03 282650 2215E TIOGAST FACLITES PEIVATE 2215 TIDGA STREET L | RECOMMENDED Pa43 9508 5608 HD ND GIS, GAS

FCig 306330 3515 AMEER 5T FACIITES PRIVATE HOFFMANFICHAROLLE | RECOMMENDED P382, 5374, 5371 25598 30,043 | STREET CROSSING (WO ND GIS, GAS

FC0S so0001 3737-33FRANKFORD AVE FACILITES PRIATE SZYPERLEN RECOMMENDED PaE, 5323, 5324 25,187 26187 MO ND GIS, GAS

Fo108 344652 2043-59E GLENWOOD AVE FACILITES PRIATE SFNING RECOMMENDED P01 RETT, SB1T 210 22,925 {ROOFTOR ND ND GIS, GAS

FoT 248643 2035 EBLENWOOD AVE FACILITES PRIATE HUMMEL ANDREW J1Y RECOMMENDED PO 5101 5101 NO ND GIS. GAS
EAST COAST RECYELING

FCHz s25000 IS TULP ST FACILITES PRIATE INC RECOMMENDED P53 5820 16,093 15,093 NO ND GIS.GAS

FCI4 262303 2000-10 E ALLEGHENY AVE FACLITES FRMATE CNPFROPERTESLLC  RECOMMENDED | P265. Fads, 51975190 34509 42 596 {FOOFTOR MO ND GlS, GAS
WALRITSTREET

FCIlS 205343 3340 FRANKFORD AVE FACLITES FRMATE THEATRE COR FECOMMENDED P54, 5433, 5437 40552 48,773 | STREET CAOSSING (WO N GIS, GAS

N R Ry

FCITE s30804 2270 EBUTLER ST FACLITES PRIVATE LIPCFF MARTIN AECCMMENCED 785 5,081 34.297 \ROOFTOP HD ND GIS, GAS

FCII8 453715 3251EMERALDST FACILITES PRIVATE STRAUSMICHAELS  RECOMMENDED Piss, 768, 5299 5702 20,526 {ROOFTOR ND ND GIS, GAS

FCI19 57584 S4TICOLLINS ST FACLITES PEIVATE YALLE STORAGE RECOMMENDED P48, 5623, 5828 58,920 58,320 HD ND GIS, GAS
ERETHE AVERILE

FCiz0 226227 2230 CASTOR AVE FACIITES PRIVATE PROPERTES RECOMMENDED P46, 5736, 563 35,013 B07 HD ND GIS, GAS

Foizz s29530 3353-69 KENSINGTON AVE FACILITES PRIATE T-ELEVENINC, RECOMMENDED P38, 5831 0T 0517 MO ND GIS, GAS

Foiz3 s3s607 3630-32 FRANKFORD AVE FACILITES PRIATE HUGHES GREGORYK | RECOMMENDED Pags, 5832 12,224 12,224 ND ND GIS, GAS

FoieS 1S3z 2001115 E GLENWOOD AVE FACILITES PRIATE HUMMEL ANDREW J1Y RECOMMENDED P43 5857, 5318 40,307 40307 NO ND GIS. GAS

Foiz 127223 225143 ONTARID ST FACILITES PRIATE H-D AQUISTION CORF INC | RECOMMENDED Paga A220 8545 4119 | RODFTOR NO ND GIS.GAS

Foizg 563457 2215 E WESTMORELAND 5T FACLITES FRMATE MARANDDOMMICC | RECOMMENDED F339 151467 151467 MO ND GlS, GAS
A AE TS

FC130 73138 2220 E ONTARIO ST FACLITES FRMATE LLC FECOMMENDED P473. 5533 27,825 127,825 N N GIS, GAS

FCED S13787 343 KENSINGTON AVE FACLITES PUBLIC CITYOF PHLADELPHIA RECOMMENDED | SEE PARCELID: 590842 - - HD ND GIS, GAS




-
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

©COo~No kWD E
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PROJECT SHEETS



-
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
-Tree Trenches
-Curb Bump-outs
-Cisterns






Image Source: PHS



Image Source: PHS



Before After









e
Tree Trench

< Before >



Tree Trench



Overflow water
exits to an inlet
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Porous Asphalt — independence Charter School



e
Greenfield School
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Image Source: Viridian Landscape Studio



Greenfield School
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Image Source: Viridian Landscape Studio












e
Lea School

Image Source: SALT Design Studio









Image Source: SALT Design Studio



Image Source: SALT Design Studio



-
Philadelphia Zoo



-
Stormwater Management Plan



-
Parking Lot Retrofit



.
Tiger Lot



-
Tiger Lot: Before & After



-
Philadelphia Zoo — KidZooU



KidZooU: Trees

Zoological Drive

‘ Main Zoo Path I
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e
KidZooU: Trees



e
KidZooU: Trees

Photos by Arborilogical Services, Inc.
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KidZooU: Utility Coordination



KidZooU: Stormwater Infiltration Beds



e
KidZooU: Stormwater - Cisterns



e
KidZooU: Rain Gardens
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Cliveden




e
Cliveden

Image Source: PHS
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Cliveden O

Image Source: PHS



e
Cliveden

Image Source: PHS



e
Cliveden

Image Source: PHS



e
Cliveden

Image Source: PHS



e
Cliveden

Image Source: PHS



e
Cliveden

Image Source: PHS



e
Cliveden

Image Source: PHS






e
Detention Basin Retrofit



e
Detention Basin Retrofit



e
Detention Basin Retrofit



Provide a simple maintenance plan

LOW-MON TURF SRASS

WET MEADOW

©
&
Q

CANSPY TREE

UNDERSTORY/FLOWERING TREE

SHRUB

FIRST YEAR MAINTENANCE

SECOND YEAR MAINTENANCE

GENERAL REQUIREMENTS

LOW-MON TURF SRASS:

I. MOW TURF AREAS AS SOON AS TOP GROWTH IS TALL

ENOUSH TO CUT, MOW GRASS TO 4-5 INCHES HIGH,

REPEAT MOWING TO MAINTAIN SPECIFIED HEIGHT MITHOUT
PERCENT OF GRASS HEISHT. DO

AND BECOME MATTED. DO NOT MOW WHEN GRASS IS KET.

2. WATER OR SUPPLEMENT NATURAL RAINFALL TS
FROVIDE A MINIMM RATE OF | INCH PER WEER UNTIL A
HEALTHY, DENSE, CLOSE STAND OF GRASS HAS BEEN
ESTABLISHED.

WET & DRY MEADOW AREAS:

I. MOW MEADOW AREAS TO A HEIGHT OF & INCHES WHEN
WEEDS REALH IO INCHES IN HEISHT,

2. MOW ON A MONTHLY BASIS THROUGH GRONING
ASCN,

SE.

MOWINGS TO EUT WEEDS Fi
NATIVE SRASS SEEDLINGS. THE USE OF A FLAIL-TYPE
MOWER 1S RECOMMENDED BECAUSE IT CHOPS MATERIAL
INTS FINE PIECES, ENCOURASING MORE RAPID
BREAKDOWN OF LEAF LITTER AND PREVENTING
SMOTHERING OF SEEDLINGS,

3. WATER OR SUPPLEMENT NATURAL RAINFALL T&
PROVIDE A MINIMUM RATE OF | INCH PER WEEK,

LON-MOW TURF GRASS:

I MOW TURF AREAS AS SOCN AS TOP GROWTH IS TALL
ENOUGH TO CUT, MOW TO 4-5 INCHES HIGH, REPEAT
MOWING TC MAINTAIN SPECIFIED HEIGHT WITHOUT CUTTING
MORE THAN 40 PERCENT OF GRASS HEIGHT. DO NOT
DELAY MOWING UNTIL GRASS BLADES BEND OVER AND
BECOME MATTED. DO NOT MOW WHEN SRASS IS WET.

WET & DRY MEADON ARCAD:

I. MOW MEADOW AREAS TO A HEIGHT OF & INCHES IN MID
SPRING BEFORE WARM SEASCN GRASSES EMERGE, BUT
WHEN COOL SEASON WEEDS ARE ACTIVELY GROWING. IF
WET MEADOW AREAS ARE TOO WET TO MOW IN SPRING,
MOW IN LATE FALL. REMOVE OR FINELY CHOP AND
REDISTRIEUTE MOMINGS.

2. INSPECT 1-2 TIMES ANNJALLY FOR INVASIVE SPECIES.
IF BIENNIAL WEED'S SUGH AS SWEET CLOVER, WILD
PARNIF, GUEEN ANN'S LACE, OR BURDOCK APPEAR, THEY
SHOULD BE MOWED OR WEED WHACKED TO A HEIGHT OF
12 INCHES OR LESS WHEN [N BLOGM, DO NOT ALLOW
BIENNIAL WEEDS TO &0 TO SEED.

3. TO MAINTAIN MEADOW AND PREVENT SUCCESSION TO
WOCDT HABITAT, MOW TO A HEISHT OF 6-8" ONCE
EVERY THO YEARS IN MID SPRING. REMOVE OR FINELY
CHOP AND REDISTRIBUTE MOWINGS.

| DO NOT MOW OR USE WEED WHACKERS NEAR TREES &
SHRUBS,
2, DO HOT MOW TS LESS THAN RECOMMENDED MOWING
HEIGHT.

3, INSPECT ALL SEEDED AREAS FOR BARE SPOTS
(SREATER THAN | SCUARE FOOT) IN LATE SUMMER,
RESEED BARE SPOTS WITH APPROPRIATE SEED MIXES
DURING THE FALL SEEDING WINDOW (AUGUST IS -
SEPTEMBER 30) OR SPRING SEEDING WINDOW (APRIL IS -
JUNE 15),

4, REPLENISH MULCH ARCUND TREES AND SHRUBS EACH
SPRING TO SUPPRESS WEEDS. REMOVE WEEDS BY HAND
AS NEEDED. VIGOROUS WEED CONTROL IS NEEDED FOR
THE FIRST THREE YEARS OR UNTIL TREES ARE TALL
ENOUGH TO SHADE OUT COMPETING WEEDS.

5. INSPECT TREE SHELTERS AND STAKES TO ENSURE

FAST-GRONING TREI

&. MONITOR FOR DEER DAMASE DURING ESTABLISHMENT
TEARS, USE REPELLANT AS NEEDED.

PLAN
IF MO WATERING 1S
PROVIDED, BE PREFARED TO RESEED BARE AREAS AND
REPLACE DEAD OR DAMASED TREES ¢ SHRUBS IF LOSS
1S 20% OR GREATER.

B, MONITOR AND REMOVE INVASIVE SFECIES IN ALL
AREAS, IT IS THAT AN 'E SPECIE!
EXPERT BE CONTRALTED FOR BIANMUAL
VISITS TS ASSIST IN IDENTIFICATION AND ELIMINATION
©F ANY LOCAL INFESTATIONS OF BIENNIAL OR
PERENNIAL WEEDS OR INVASIVE WOODY SPECIES.

4. KEEP PHOTO RECORDS AND WRITTEN LOSS AS A

OF SUCLESSES AND PAILURES OF PLANTING
AND TAKE WITHIN THE
FIRST MONTH AFTER INSTALLATION ("BEFORE") AND
ONCE EALH SEASON (FOUR TIMES ANNUALLY). TAKE
PHOTOS FROM THE SAME LOCATION SO THAT CHANGES
CAN BE COMPARED,

| | |

§$

|
&0

(=] 5 30
SCALE: " = 20

CAHILL ASSOCIATES, INC. BCALE: A5 NOTED
104 SOUTH HIGH STREET APRIL 1, 2006
WEST CHESTER, PA 10082
ROLF SAUER & PARTHERS. LTD. | EAST WHITELAND TOWNSHIP
3808 TERRACE STREET DETENTION BASIN RETROFIT
B AT SIDLEY RD. & THAYER RD.

L2.0

MAINTENANCE PLAN
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Pittsburgh GSI — Panther Hollow Park



S
Infiltration Trench



S
Infiltration Trench



S
Golf Course - Infiltration Berms

- Infiltration Berm — Reduces Runoff, Promotes Recharge
- Allows runoff to naturally pond along the contour and infiltrate into the soill.



-
Washington D.C.



-
Washington D.C. — USBG Bartholdi Park

- 95t Percentile = 1.7”
- Stormwater Credits
- SITES



e
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



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



DEFASTMENT OF ENVIRCHMENT AL PROTECTION

n wania BUSEAU OF CLEAN WATER
mﬂmw
PAG-13

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NFDES)
GENERAL PERMIT FOR STORMWATER DISCHARGES FROM
SMALL MUNICIPAL SEFARATE STORM SEWER SYSTEMS (MSds)
APPROVAL OF COVERAGE

:K:P]-ﬁﬂ ECW0100d  Ee COMMONWERLTH OF PENNSTLVANIA
Parml

NPDES PERMIT NO.

Is authorizad to ﬂ.i'qE Tn:rn 3 requialed small municlpal separate stom sewsr

ounty (5] In acco wiin efuent Imitatons, 3 ants and
N EW M 4 of nditione s&t farth r-rEin
APPROVAL OF COVERAGE TO DISCHARGE UNDER THIS GENERAL NPDES PERMIT IS SUTHORIZED

BEGINNING ON HEW THE GENERAL PERMIT IS RENEWED, REISSU OR MODIFIED, THE
FACILITY OR ACTIMTY COVERED BY THIS APPROVAL FOR COVERAGE MUST COI ¥ WITH THE FINAL

RENEWED, REISSUED OR MODIFIED GENERAL PERMIT.
I a E U LA I I N I I 2 I A The autharity granted by coverage under this Genaral Pemlt s subject i the following furner gualitsatians:

Mply Wit the eMusnt BMitations and repartng requremen salned In this Genetal

Fermt.
3 ng Inital coverage under th 2 ermit, : i
rdance with Part A IlI.D of 15hs F 3 I
] 2 unde . The ez sh: 2 'ar |:J:Irl'||:1)1l'rg L

II he pemmitize 3 Iy I‘II the ranrewed
:1 General PermE, the 3 5t submit an appiication To |
of publication of the final

.ﬂl! n:-n-:llll"ns |:|1' II‘

Fall. omply '‘wkh the te or efMusnt Imeatians of E2ngral Permit 18 grounds far
enforcemant action, permi t2rminatio atlon.

e pollutart loading reductic
In Appendlx | D or E )

This approval of coverage |s authorizen by:

Claan Water Program Managar
Reglional O
Degartmant af Environmental Protaction

-1-




PA DEP MS4 Requirements Table

m

MS4 Name NPDES ID |Individual Permit Impaired Downstream Waters or Requirement{s) Other Cause(s) of Impairment
Required? Applicable TMDL Name
DOWNINGTOWN BORO PAG130140 Mo
Beaver Cresk Cause Unknown (4a), Other Hahitat Alterations,
Water/Flow Varzbility (4c)
Ezst Branch Brandywine Creek Cause Unknown (4a), Other Habitat Alierations,
WterFlow Vanability {4c)
EAST BRADFORD TWP PAI30523 es TMOL Plan, 5P, IP
Flurm Run WterFlow Vanability {4c)
Walley Creek Appendic C-PCB (4a), Appendix B-Pathogens (3), Appendix E{ Cause Unknown (3], Other Habiat Alterations,
Sitation (3) Water/Flow Vanzbility (4c)
Blackhorze Run (ther Habitat Alerations_ WaterFlow Variability
dc)
Broad Run WterFlow Vanability {4c)
Christina River Basin Sediment TMDL Plan-Siltation, Suspended Solids (£a)
Taylor Fun Crther Habitat Alterations (4c)
Unnamed Tributaries to East Branch Cther Habitat Alterations (4c)
Brandywine Creek
Ezst Branch Brandywine Creek Cause Unknown (4a), Water/Flow Variakility
[c)
EAST BRANDYWINE TWFP | PAIN30524 Yes SF, 12
UUnnamed Tributaries to Beaver Cresk Appendix E-Siliation (4a)
Beaver Cresk Cause Unknown (£a), Other Hahitat Alierations,
WaterFlow Vanahility (4c)
Culbertzon Run Appendix E-Siliation (4a) Crther Habitat Alterations (4c)
Ezst Branch Brandywine Creek Causs Unknown (4a), Other Habitat Alterations,
WaterFlow Vanahility (4c)




PA DEP MS4 Requirements Table

Reason

M54 Name NPDES ID |Individual Permit Impaired Downstream Waters or Requirement(s) Other Cause(s) of Impairment
Required? Applicable TMDL Name
MEW GARDEN TWP PAI30516 ‘fes TMOL Plan, SF, IP
Ezszt Branch White Clay Creek Appendix B-Pathogens ()
Egypt Run Appendi: B-Pathogens ()
Bucktos Cresk Appendx C-PCE (da)
Christing River Basin Sediment TMDL Plan-Siltation, Suspended Salids (4a)
Christna River Basin Nutrients TMOL Blan-Nutrents, Organic EnrichmentLow 0.0, (4a)
White Clay Creek Appendi B-Pathogens ()
Trout Run Appendix C-Pesticides (da)
Broad Run Appendix B-Pathogens (9) WaterFlow Vanzbility (4c)
West Branch Red Clay Creek Appendx C-PCE (4a)
Walnut Run Appendix B-Pathogens (9) WaterFlow Vanzbility (4c)
Urnnamed Tributaries to East Branch Orther Habitat Alterations (4c)
White Clay Cresk
Fed Clay Creek Appendr C-PCB (da)
NEW LONDON TWP PAI130526 s TMOL Plan, SP, IP
White Clay Creek Appendi: B-Pathogens ()
West Branch White Clay Cresk Appendix B-Pathogens (9)
Middle Branch White Clay Creek Appendix B-Pathogens (9)
East Branch Big Elk Creek Appendix E-Organic Enrichment'Low DO {5)
Christma River Basin Nutrents TMOL Plan-Nutnents, Organic Enrichment/Low 0.0 (4a)
Chezapeake Bay Nutienis/Sediment Appendin D-Nutnients, Silation (4a)
Christing River Basin Sediment TMDL Plan-Siltation, Suspended Salids (4a)




What is 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 Is 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






Resource Protection Tools

Comprehensive Plan

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
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LITTLE CONESTOGA WATERSHED
(LANCASTER COUNTY, PA)

Municipal Ordinances to Address Stormwater and Promote GSI



Little
Conestoga
Watershed



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”



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



Guidance for Pennsylvania’s Municipalities

/@ PENNSYLVANIA

Riparian Buffer Protection Via ekl

Local Regulation

ASSOCIATION

A Guide For Pennsylvania Municipalities

Riprarian duffers — forested or otherwise vegetated lands bordering water bodies —deliver tremen
dous water guality and other public benefits. Pennsylvania municipalities may ensure the protec-

tion and restoration of riparian buffers with their land use regulations.
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Introduction

Forested or, to a lesser extent, otherwise vegetated lands
bordering strcams, lakes and other water bodies protect
water quality and provide other environmental, economic,
public health and safety benefits.

Only when a yis i as Excep

Value or High Quality and, even then, only in certain cir-
cumstances do state regulations protect these riparian
buffers.

Pennsylvania law allows municipalities to adopt land use
regulations to protect riparian buffers whether or not state
regulations apply. These Jocal regulations can ensure that
riparian buffers are maintained as forest and, if not already
under substantial forest canopy, are appropriately planted
at the time of development. Particularly in the absence of
state these pal regy play a crucial
role in achieving and maintaining the quality of the Com-
monwealth’s water.

This guide, together with the Made! Riparian Buffer Protec
ton Overlay District, is designed to help municipalities
draft and adopt practical, science-based, legally enforcea-
ble regulations to protect riparian buffers while respecting
the rights of landowners.

Background

Riparian Buffer Defined

Riparian buffers are vegetated lands, ideally forested, that
border streams, rivers, reservoirs, ponds, lakes, wetlands
and other water bodies.

A variety of i adopted by g academic
and research institutions, and others can be found on the
world-wide-web but most if not all of them are consistent
with the definition provided here.

Services Provided By Buffers
Scientific research clearly documents that riparian buffers,
particularly forested buffers, deliver tremendous public

-
CONSERVAY
TOOLS J.ORG

AT PEMMNSYLVAMIA

A Scientific Foundation for LAND TRUST

Shaping Riparian Buffer
Protection Regulations

ASSOCIATION

BRANDYWINE
CONSERVANCY

Extensive scientific research documenis that vegetated sivips of land along water bodies provide
extensive water quality and otfer environmental benefits. The science shows Hat development
should he kept mary from He soaterds edige, swider profecled strips provide greater hengfits, forest-
ed buffers dare nore effective thin grassy ones, and forested buffers in headwaters provide the

grentest benefits of all,

Overview 1
Summary |
Conservation Impact 1
Riparian Buffer Defined 1
Content of Guide 2
The Science 2
Paint 1. Do Mot Allow Development to Encroach into
Riparian Buffers 2
Point 2, The Wider the Buffer, the Greater the Benefit 3
Point 3, Riparian Buffers Need to Be Forested 3
Paoint 4, Protect Forested Riparian Bukfers into
Headwaters &
Related Resources at ConservationToals.org 5

Overview

Summary

Scientific research has strongly established the harm to wa-
ter quality, the increased fooding and the damage to the
ecosystem that results from fallure to protect riparian bwff-
ers. This guide identifies the key sclentifically grounded
principles thal municipalities should follow when develop-
kng riparian buffer protection regulations,

Pennsylvania‘s streams, rivers, wetlands, and other natwral
water badles are a major part of our state’s “life blood” and
at o Hme, virtually all were in a naturally forested land-
scape that contributed to their high quality. Riparian butf-
ers, particilacly when forested, effectively prevent non-
source pollutants from degrading thess rescurces. Exten-
sive scientific research documents that undisturbed, vege-
tated buffers provide extensive water quality and ather
enviranmental benefits. New ressarch shows an even
higher eeological value of riparian buffers in headwaters,
or Hrst-order streams thal should be protected from dis-
turbance or degradation. As explained in later sections,
headwater streams are primary food/fizel production areas

Last updated on My 16, 2014

and have been found to be esseatial to the health of the
entire aquatic system.

Conservation lmpact

*  Riparian buffers, particularly forested butfers, have
been b provide the fol g
tiom benefits: prevent stream bank erosion; proect nat-
ural stream morphology (Le, broad meanders with
maximum stream bottom habitat); remove excess ni-
trogen, phosphorus and sediment from surface water
runaff; reduce downstream floading: provide thermal
protection to adjeining streams, wetlands, and water
badies; provide food and habitat for wildlite; provide
faad and habitat for fish and amphibizns; form coeri-
dors for habitat consecvation and greenways; and pro-
tect associated wetlands,

*  Farested riparian buffers in headwaters (first-order
streams) generate high levels of organic inputs directly
from land to water, which in turn maximize in-stream
processing functions. that provide the “fuel” needed for
downstream energy and nutrient processing.

Riparian Buffer Defined

Riparian buffers are vegetated lands, ideally forested, that
border streams, rivers, reservairs, ponds, lakes, and wet-
lands. Riparian bubfers provide an arcay of valuable eco-
logical Functions {often termed “eco-services”) and are
eritical natural resources worthy of both public and private
landowner protection efforts. Ripartan buflers effectively
intercept non-point source pollutants carried by surface
water runoff or groundwater from adjeining land uses,
preventing these pollutants from reaching water bodies.
Forested buffers, in particular, minimize erosion of stream-
or river-banks, help to control stream tem perature fluctua-
tions and elevated temperatures harmful to aquatic life,
provide foad and habitat for wildlife, fish and amphibians,
allow for wildlife movement within stream of river corrl-

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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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



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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Riparian
Buffer
Restoration

Best Management
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
School,

East Nottingham
Township

2014

1200 trees
planted



Upper Oxford Township Park — Rain Garden



Upper Oxford Rain Garden — After Installation



Catch the Rain
Green Stormwater Rebate Program












Treatment Train Approach



-
Why Native Plants?






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



Canopy
Trees

Cost: $75-250/tree
Rebate: $100/tree
- ($1000 max.)
Minimum size: #7

pot, 8’ tall or 17
caliper

At least 10-25’ from
buildings
Shade to
pavement/buildings

Mulch AND deer
Protection.



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



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

- At least 150 sq. ft. of existing
Impervious surface must be
replaced

- Must be installed by a certified
ICPI contractor with an
additional certification in
Permeable Interlocking
Concrete Paving.



-
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.



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






