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BEN
EHRHART,  PE CFM

Director of Design

Resume - Studies

BS, Environmental Resource Management, Penn State
MS, Ag and Biological Engineering, Penn State
PE in Pennsylvania, Maryland, Delaware, and New York
Certified Floodplain Manager

Contact me.



 717.627.4440

Ben1@landstudies.com

My Passion and Expertise

Watershed Hydrology and Hydraulics, Floodplain
Restoration, Stormwater Management,
Coaching (Wrestling, Field Hockey)

ABOUT
US

Ecological Design & Build
Services.

FIRM SIZE
38+ employees consisting of Water Resources Engineers,
Geomorphologists, Landscape Architects, Environmental
Scientists, Construction Managers, Field Staff

OFFICE LOCATIONS
Lancaster, PA   Manheim, PA

MARKETS
Stream and Floodplain Restoration (Land Development, Golf
Course, State and Local Government, Private), MS4 Support,
Wetland Mitigation, Ecological Construction and Maintenance






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LEN
BRADLEY,  PE

Supervisor of
Engineering // Associate

Resume // Registrations

BS, Civil Engineering, University of Cincinnati - 2004
PE in Maryland, New Jersey and Pennsylvania
Governor’s Statewide Water Resources Committee Member
President-elect PSPE – Lincoln Chapter

My Passion and Expertise

Stormwater management, floodplain restoration,
hydrology & hydraulics, and KCBS Certified BBQ Judge

Contact me.



 717.715.1396

LBradley@rgsassociates.com

ABOUT
US

Land Planners. Landscape
Architects. Civil Engineers.

FIRM SIZE
33+ employees consisting of Civil Engineers, Landscape
Architects, and Support Staff

OFFICE LOCATIONS
Lancaster, PA   York, PA   Harrisburg, PA

MARKETS
Commercial, Healthcare, Housing, Places of Worship, Open
Space and Recreation, Senior Living, Redevelopment and
Adaptive Reuse, Warehousing & Manufacturing, Mixed-Use







DESIGN MATTERS.
And everyth ing we
do is  by des ign.

Place by design. Experience by design. Approach by design. Together by design. Authentic by design.

A place should change us, move us
and allow us to become something
new. Successful design unveils
physical beauty while engaging the
human dimension.

Our knowledgeable team will guide
you through an experience that is
built on trust, relationships,
communication, and designs that
unite people and elevate the human
spirit. We’re motivated by innovation
that works across projects, places
and people.

Designs are fluid, and so must be
the team dynamics that create them.
Our firm is not l inear or
departmentalized. Our disciplines
intersect within each team and
project – allowing us to achieve
ambitious outcomes.

We combine the expertise of various
disciplines to approach projects
from every angle. Our process
balances the constraints of the
project with the ambitions of the
client — delivering solutions that last
longer than style or trend.

It’s simple. It’s in our nature to do

the right thing.
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OVERVIEW

Learning Objective:

To understand the basic of
stormwater management regulations,
history and application of floodplain
restoration, and its benefits to land
development.

Stormwater 101



Floodplain Restoration

Case Studies

Questions and Answers

HYDROLOGY

HYDROLOGY
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HYDROLOGY

HYDROLOGY

HYDROLOGY

10

11

12



09.11.2020

5

Land Developm ent
R E Q U IR E ME N T S  &
R E G U LA T I ON S

MUNICIPAL APPROVALS
• Zoning

• Subdivision & Land Development
• Stormwater Management
• Floodplain

STATE & FEDERAL AUTHORIZATIONS
• PennDOT HOP
• NPDES Permitting (102)
• Waters & Wetlands Permitting (105/404)
• Sewage Planning (537)





Cleanwater
R E Q U IR E ME N T S  &
R E G U LA T I ON S

STATE & FEDERAL LAWS
• 1972 - Clean Waters Act (CWA)

• 1987 - Clean Streams Law (CSL)

CWA> NPDES + CSL = CHAPTER 102 REGS
• 2012 - Chapter 102
• No change to Rate, Quality or Volume of

stormwater runoff from existing to post construction
conditions





Size Does Mat ter
R E Q U IR E ME N T S  &
R E G U LA T I ON S

0 - 4,999 sf
• NPDES: Nothing Required

• Municipal: Check Ordinance

4,999 sf - < 1 acre
• NPDES: E&S “Narrative”
• Municipal: Typically SWM Approval

> 1 acre
• NPDES: NPDES Permit
• Municipal: SWM Approval






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HISTORICAL IMPACTS
M I L L D A M N S &
L E G A C Y  S E D IM E N T

NUMBER OF
MILLS PER COUNTY

0 - 5

6 - 20

21 - 50

51 - 90

91 - 150

151 - 225

227 - 999

1840 US CENSUS OF WATER-POWERED MILLS FOR EASTERN USA

D. Merritts, R. Walter, A. Ross, and S. Siddiqui
Franklin & Marshall College

Piedmont
Physiographic
Province

Lancaster County, PA

Chesapeake Bay
Watershed

EASTERN
US MILL
DAMS
U S  C E N S U S
I N  E A S T E R N
U S

60,000 mills in 1840

MILLS PER COUNTY

151 - 225

225 - 999

Figure credit:  Franklin & Marshall College, Lancaster, PA.

TOTAL = > 60,000
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LEGACY
SEDIMENT

EXISTING CONDITIONS

HISTORICAL FLOODPLAIN
SOILS

COBBLE/GRAVEL
BED

BEDROCK

HISTORICAL FLOODPLAIN

ROOTS EXTEND TO
GROUNDWATER

FLOODPLAIN SOILS
SHALLOW, PEATY,
ORGANIC & POROUS

BEDROCKCOBBLE/GRAVEL BED
(GROUNDWATER)
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FLOODPLAIN
RESTORATION

EXISTING FLOODPLAIN

D E S I GN  A P P R O A C H

RESTORED FLOODPLAIN

S I N G L E  F U N C T I O N

M U L T I P L E  F U N C T I O N

Maximize both economic and
environmental returns to resolve
water issues.

FUNCTIONAL
NATURAL
LANDSCAPES

Conventional.
Collect > Detain > Release

REQUIREMENTS &
REGULA TIO NS

• Minimize Quantity of SWM Facilities
• Centralized Structural Practices
• Large Drainage Areas to Regional Basin
• Peak Rate Control Focus

• Large, Deep Basins in Lowest Point of Site
• Concentrated Discharge Points
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CONVENTIONAL
STORMWATER
MANAGEMENT

Detention
Basin

RESTORED FLOODPLAIN VOLUME REQUIREMENT WATER QUALITY REQUIREMENT

Post Development Peak
Flows must be ≤ Pre-
Development Peak
Flows

Manage 2-yr/24-hr
volume difference

Provide Water Quality BMPs

CONVENTIONAL

MODERN A PPROA CH

Main Drivers
• ACT 167

• NPDES Phase II
• MS4 Requirements
• Chapter 102 Regulations Update
• Chesapeake Bay TMDL

Modern
• Mimic Nature
• Numerous Small Fac ilities
• Stormwater Management Integrated into the Site

Design
• Diverse Types of Systems





Modern.
Collect > Treat > Infiltrate > Release
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RESTORED
FLOODPLAIN

PEAK RATE REQUIREMENT VOLUME REQUIREMENT WATER QUALITY REQUIREMENT

Post Development Peak
Flows must be ≤ Pre-
Development Peak
Flows

Manage 2-yr/24-hr
volume difference

Provide Water Quality BMPs

MODERN APPROACH

DENSITY
INCREASE
OF 9%

6 UNITS

4 UNITS

5 UNITS

PEAK RATE CONTROL

EXISTING FLOOD
STORAGE VOLUME

RESTORED FLOOD
VOLUME STORAGE
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VOLUME CONTROL

EXISTING FLOODPLAIN

RESTORED

W ATER QUALITY

EXISTING FLOODPLAIN

RESTORED FLOODPLAIN

CASE STUDY 1
K ur t z  R un  a t  L a nd i s  H o m e s

R e t i r e m e nt  C o m m un i t y
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HISTORICAL FLOODPLAIN

KURTZ RUN

FLOODPLAIN RESTORATION

BEFORE

AFTER

MODERN APPROACH

DENSITY
INCREASE
OF 19%

7 UNITS

4 UNITS

E C O N OM I C  E C O L O G Y  A P P R O A C H
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LANDIS HOMES

SWM

E C O N OM I C  E C O L O G Y  A P P R O A C H
F l o o d p l a i n  R e s t o r a t i o n  |  S t o r m w a t e r  M a n a g e m e n t  – 7  a c r e s

SWM

SWM

• 2,873 feet restored (7.5 Acre) - 5.7 acres wetland
created

• Design-Permit-Construction Cost: ~$785,000
• Stormwater Peak Flow & Volume Benefits
• Additional Buildable Area:

• 11 Cottage Units
• $2.9M (first year)

• Annual sediment reduction of 75 Tons/ yr
• Significant Recreational Amenity for Community
• Return on Investment = $8.5 Million +/-

KURTZ RUN
AT LANDIS
HOMES

KURTZ RUN AT LANDIS HOMES
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KURTZ RUN AT LANDIS HOMES

KURTZ RUN AT LANDIS HOMES

KURTZ RUN AT LANDIS HOMES
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KURTZ RUN AT LANDIS HOMES

KURTZ RUN AT LANDIS HOMES

KURTZ RUN AT LANDIS HOMES
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FLOODPLAIN RESTORATION

BEFORE

AFTER

• Exceeds Pre-/ Post Requirement for
full build out South Campus +

• 6% peak reduction of 2-year
watershed peak

• 3% peak reduction of the 10-year
watershed peak

LANDIS HOMES
Stormwater Benefit Summary

Significant Runoff Volume
Reduction

Significant Site and
Watershed Peak Attenuation

• 800,000 cf runoff reduction for the
2-year storm

• 382% of NPDES Volume
Requirement

Water Quality

• 75 T/yr Sediment Load Reduction
• 800 lb/yr Nitrogen Reduction

• 133 lb/yr Phosphorus Reduction
• Exceeds NPDES WQ requirements

by 2 orders of magnitude
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LANDIS HOMES
P O S T  C O N S T R UC T IO N  F L O W  M O N I T OR I N G

LANDIS HOMES
P O S T  C O N S T R UC T IO N  F L O W  M O N I T OR I N G
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J uly 30, 2016 Storm Analysis
1.29" Rainfall Event

Sum of Inputs Sensor 11 Rainf all (secondary axis)

CASE STUDY 2
B r ub a ke r  R un  a t

L i m e  S p r i ng  S q ua r e

52

53

54



09.11.2020

19

• 98 Acre Commercial Development
• 4,350 feet restored - 8.4 acres wetland created
• Design & Construction Developer Cost - $1.5M
• Stormwater Peak Flow & Volume Benefits
• Additional Buildable Area:

• 180,000 sf at $15/ sf
• $2.6M

• Annual sediment reduction of 400 tons – credited to TWP
PRP

• Local flood stage reductions

BRUBAKER
RU N  A T
L IMESPRING
SQUA RE

TR20 MODEL – DRAINAGE AREA MAP

LIMESPRING SQUARE
C O N V E N T IO N A L  V S .  E C O L OG IC A L

CONVENTIONAL STORM BASINS 93,000 SF ADDITIONAL LEASE
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ECONOMIC ECOLOGY
B R U B A K E R  R U N

Development Gains
• 11.5 acre Restoration (4,750 LF)
• 8.4 acres of Wetlands Created

Annual Pollution Reduction
• 800,000+/- lbs/yr of sediment
• 6,000+/- lbs/yr of nitrogen
• 250+/- lbs/yr of phosphorus

Water Quality Benefits
• Peak flow reduction
• Volume reduction

Return on Investment Developer
• +$2.7 Million









BRUBAKER RUN
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BRUBAKER RUN

BRUBAKER RUN

BRUBAKER RUN
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BRUBAKER RUN

BRUBAKER RUN

BRUBAKER RUN
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BRUBAKER RUN

BRUBAKER RUN

• Exceeds Pre-/ Post Requirement for
full build out of 98-acre project

• 11% peak reduction of 2-year
watershed peak

• 5.4% peak reduction of the 10-year
watershed peak

BRUBAKER RUN
Stormwater Benefit Summary

Significant Runoff Volume
Reduction

Significant Site and
Watershed Peak Attenuation

• 454,000 cf runoff reduction for the 2-
year storm

• Meets CG-1 Requirement

Water Quality

• 400 T/yr Sediment Load Reduction
• 5,800 lb/yr Nitrogen Reduction

• 254 lb/yr Phosphorus Reduction
• Exceeds NPDES WQ requirements

by 2 orders of magnitude
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BRUBAKER RUN
P O S T  C O N S T R UC T IO N  F L O W  M O N I T OR I N G
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Brubaker Run Floodplain Restoration at Lime Spring Square
Storm Flow Summary

inch Event

Outflow Sum of Inflow Rainf all ∆Qmax (ft3/s)  =
∆V (ft3)  =

-256

-2,714,908

3.50June 1, 2018

CASE STUDY 3
L i t i t z  R e s e r v e  &

W a r w i c k  C r o s s i ng

TRADITIONAL
APPROACH
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BIO SW ALE

DENSITY
INCREASE
OF 9%

4 UNITS

6 UNITS 5 UNITS

BIO-SWALE

DENSITY
INCREASE
OF 31%

4 UNITS

6 UNITS

41 UNITS2 0 2 0  M O D I F IC A TI ON S

BIO-SWALE

TOTAL ADDITIONAL
UNITS = 91
DENSITY INCREASE
OF 10%

3 UNITS

6 UNITS

2 0 2 0  M O D I F IC A TI ON S
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Li t i tz  Reserve
B I O - S W A LE

LIT ITZ RESERVE

LITITZ RESERVE
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LIT ITZ RESERVE

LITITZ RESERVE

LITITZ RESERVE
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Len Bradley, PE



 717.715.1396

LBradley@rgsassociates.com

Ben Ehrhart, PE



 717.627.4440

Ben1@landstudies.com
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