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Coming together is a beginning; keeping together is
progress; working together is success.

Henry Ford
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H i Sto ry GREEN HIGHWAYS PARTNERSHIP
A collaborative national/regional pilot that grew out W
of the Green Highways Partnership and the

Maryland State Highway Administration (MDSHA)
proposal for making the Route 301 Project the 1°
Green Highway in Maryland.

Purpose 1: Develop transferable framework for
integrated watershed management to address the

Federal Compensatory Mitigation Rule — ultimately
enabling creation of “watershed banking” capability.

US Army Corps
of Engineers-

Purpose 2: Achieve increased regulatory efficiencies
through integration of CWA Sections 401, 402, and
404 (303(d), 319, etc.) in a watershed context —
thereby also enabling greener (more sustainable)
stormwater management.
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watershed resources registry

What is the WRR?

* Itis a comprehensive replicable framework and GIS-
based targeting tool that:

— Integrates and streamlines regulatory programs
— Guides resource planners
— Saves time and SS, and increases program efficiencies

— Screens for preferred actions and maximizes
watershed benefits

— |s transparent, predictable and reliable
— Facilitates multiagency input and coordination
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Why is the WRR unique?

Unlike many mapping and targeting tools...

There is extensive participation by federal, state and local
government, including:

EPA USACE FWS MES
FHWA MDE MDNR MDP
MDSHA ICPRB County Governments

There is agency collaboration and program integration between:

* Green Print and Rural Legacy
* CWA 319, 401,402,404, 303(d) priorities

Allows * Watershed planning, permit - Section 7 (Endangered Species Act)
For review, mitigation assessments .
Concurrent * Transportation and land use
reviews * TMDL and WIP applications planning
* Stormwater management *Resource conservation/
* NEPA review environmental resource planning
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Interagency Partnering - Objectives:

* 1. Integrate watershed data from multiple agencies and
programs in a single database

* Increase decision-making efficiency regarding users’
particular priorities

* Achieve secondary benefits to watershed as a whole; the
decision of one regulator or planner aids the priority of
another.

* Addresses both agency and watershed needs
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e 2.Increase regulatory and non-regulatory program
integration via the watershed approach

« Begin with CWA 401, 404, 402, 303(d), and 319

* Provide support to local planning & watershed efforts

* Seek best ways to coordinate and streamline application of
regulatory tools to address greatest watershed-driven
resource needs for sustainable performance & results
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e 3. Streamline and improve regulatory efficiencies and
resource planning via minimization of redundancies in

decision-making

* Ensure compliance with federal compensatory mitigation
rule

* Incorporate all information into the decision-making
framework for regulators, planners, nongovernmental
organizations, permit applicants, industry, and others.
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WRR NEPA Streamlining & Regulatory Efficiency

Linked permit
process with
NEPA

Collaborative decision
making process among
agencies — linked review
of 7-11 additional
processes & resources

collaborative
decision-making
process with GIS and
Ecological Analysis

MARYLAND
/J ENVIROMMENTAL
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Time & Dollar Savings Other Benefits

60 to 80% time reduction & 10- 13% cost
reduction

5.6 Yrs Reduced to ~ 2 Yrs

Additional 20 to 30 % time and cost
reduction

~1-1.2 yr

Additional 30% reduction in time and cost
with decisions based on integrated
ecological analysis

~9mos—1yr

WRR can provide an additional 50% reduction in
each step of the process that involves data
collection, analysis, and evaluation

~ 4-5 mos (Projected)

Maryiand
Depariment|

Brought the 401/404 regulators
evaluations into the NEPA phase of
project development thereby reducing
redesign and re-analysis of project
designs after NEPA

Provided a framework for integrated and
collaborative decision-making. Allowed
Regulatory/Resource agencies to
deliberate a balance decision among
varied resources

Provides a broader regional or
ecosystem analysis for infrastructure
processes. ldentification and evaluation
of impacts and also assists in developing
regional conservation planning.

Multiple endusers for WRR tool from
private sector to many levels of public
sector. Can encompass planning &
project development & permitting and
regulatory/non-regulatory analyses.

US Army Corps
of Engineers.




404 (b)(1)

Guidelnes standardi{ViD) CWA 401/404 Permit
Analyet CWA 401/404 Permit Process with WRR

Process
é ) . .

Pre- Corps permit reviewer meets with Corp.s permit reviewer can ?how the
application applicant to explain requirements applicant to the WRR We-bS'te/tO(-)l and
Meeting & £ 204 includi ____ explain the process and information

Coordination 0 Inc Ud'f"g the amount and requirements. Reviewer at this time
type of aquatic resource could ascertain the Corps jurisdiction on
information needed. the project

\_ J
e N\ (. . . . )
The WRR can assist applicants in
Application Currently 66% or more of applications submitting complete permits quicker
Initial Review are not considered complete at time of and with less revisions. Permit Reviewer
Jurisdiction & submittal and often require several will be able to ascertain jurisdiction and
completeness iterations before considered federally type of permit earlier. Initial WRR Perf.
complete. »Jarget = Reduce 66% to 30% or less. y
. J
4 N
3 ™\ Applicant, permit reviewer and agencies
Analyzing alternatives including can work to identify any additional
Alternatives avoidance & minimization can require avoidance & minimization changes using
Analysis & numerous iterations of data gathering the WRR. Also potential mitigation sites
Agejncy. and analysis including field reviews. This can be evaluated using the WRR. Field

Coordination includes determination of potential reviews can be expedited.

mitigation sites

S Projected Average Time: 60-
Average Time: 120 days \) 80 days
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WRR Suitability Analyses (SA)

* Upland Preservation

* Upland Restoration

* Wetland Preservation

* Wetland Restoration

* Riparian Zone Preservation

* Riparian Zone Restoration

* Preserve Healthy Stormwater Systems
* Restore Degraded Stormwater Systems
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watershed resources registry

Factors for Preserving Healthy Natural

Stormwater Infrastructure

in a Blue Infrastructure watershed
in area with well-drained soils

in a 100-year (1 point) or 500-year (2 point)
floodplain

within 100 ft (1 point) or 500 ft (2 point) of an
impaired (303-D listed) stream

in a Tier Il watershed

in a Stronghold Watershed (1 point for “1”; 4
point for “2”)

in Chesapeake Bay Commission Critical Area (LDA .

or RCA only)
in a Green Infrastructure hub or corridor

in an area of potential Forest Interior Dwellings

is forested riparian buffer (1 point if within 200 ft
of stream; 2/3 point if within 400 ft of stream;
1/3 point if within 600 ft of stream)

is relatively high in impervious surfaces

is forested near (200 ft) or in an area where
impervious surfaces are relatively higher

in an unprotected Targeted Ecological Area
(GreenPrint)

is within 200 ft of a protected Targeted Ecological
Area (GreenPrint)

is near (200 ft) but not in a protected Targeted
Ecological Area (GreenPrint)

in a Priority Funding Area

Species Habitat in a wetland
cannot already be protected
cannot be open water
Aﬁw“"“w&a% e Y
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Factors for Restoring Degraded/Failing
Stormwater Infrastructure Systems

* in a Blue Infrastructure watershed
* in a Biological Restoration Initiative (BRI) watershed

* in an area that was probably developed before 1985 (1 point) or between 1985 and 2000
(1/2 point)

» is an area of relatively higher impervious surfaces
in an impaired watershed (as indicated by §303-d)

» is within 200’ (1 point) or within 600’ (1/2 point) of a stream designated for uses Il, Il or
v

* in a Stronghold Watershed (1 point for “1”; ¥2 point for “2”)

Relative Factors

e in a Tier Il watershed

P
<

»
»

» flood plains

« forested areas
karst geology
* in a wetland

Discouraged Factors
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Philosophy of the WRR: Stormwater Models

* Any relatively healthy or intact system (including wetlands, streams,
uplands, etc.) will have positive stormwater benefits and should be
preserved.

* Direct users to general areas that should be considered for restoration (or
preservation) and to sway them away from areas that are less desirable
for restoration (or preservation) based on landscape characteristics or
other factors.

 The intent is not to identify all areas that are technically feasible but to
use the Watershed Approach to guide users to areas that are both
strategic and preferred for restoring healthy hydrology.

— For example, the goal is to direct users to areas of high imperviousness
rather than previous approaches which directed users to existing
green space.
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Setting the Stage: How did we get here?

* Notintended to be site
specific

* Planning level tool
designed to direct users to
a general area that then
needs to be ground
investigated

* Feedback from
stakeholders that the
model outputs were too
general

e Potential to refine and
increase the utility of the
tool by applying NPDES —
specific BMP data
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Request for Input from Agency Stakeholders

e Letter of request sent out in July of 2013 with initial
comment end date of 8/16

— Stormwater Model Criteria
— Potential New Data Sources

e Continued follow up and interagency coordination
throughout the fall

* Weekly stormwater conference calls between EPA
and MES — intermittent participation by DNR and
SHA
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[— MD 97 Alternative 1

[— MD 97 Alternative 2

[ MD 97 Alternative 3
MD 97 Alternative 3A

\:l ProjectArea
—  Stream

Floodplain

NwI
| Wetland

7 Wetlands of Special State Concerr

Watershed Resources Registry Case Study
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Considerations for Potential
Alignments:

*Wetlands

*Streams

*Floodplains

*Green/Blue Infrastructure
eLand Use/Land Cover
*Forest Interior Dwelling
Species

*Targeted Ecological Areas
*Sensitive Species Area
*Chesapeake Bay Critical Area
*Property Owner Information

US Army Corps
of Engineers.
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Potential Preservation Impacts:
Wetland Preservation

US Army Corps
of Engineers.
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— Potential Preservation Impacts:
Stormwater Preservation
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Avoidance and Minimization Results

Impact Types A';It:rigltli?/e Alternative 1  |Alternative 2| Alternative 3 | Alternative 3A
Community Impacts
Residential Displacements 0 1 1 2 0
Residential Properties Impacted 0 7 9 9 6
Range of Natural Environmental Impacts
1.64 1.78 1.77 0

100-Year Floodplain Affected (acres) 0 . .
Wetlands Affected (acres) 0 1.35 1.36 0.56 0 Typ ICa I PACM M atrlx
Streams (If) 0 289.3 409 113.7 111 Using the WRR Results
Woodlands Affected (acres) 0 7.6 3.8 4.1 1.1
WRR Preservation Opportunity Impacts
Wetland Preservation (acres) 0 1.77 10.6 0.6 0
Upland Preservation (acres) 0 15.4 11.45 11.29 8.5
Riparian Preservation (acres) 0 8.9 6.6 5.09 3.02

TOTAL ACRES| 0 26.07 28.65 16.98 11.52

Watershed Resources Registry Case Study
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Select a County:
Carroll

Select a Watershed:

Watershed Resources Improvement
Opportunities

Upland Preservafion: Not Suiable
Upland Resforafion: 3

Wefland Preservation: Not Suiable
Wetand Resforafion: 2

Riparizn Preservafion: Not Suiable
Riparian Resforafion: 2

Stormwater Natural Infrasiruture Preservafion: Not
Sutable

Stormwater Compromised Infrastructure
Resforafion: 4

Watershed Characteristics:

View Watershed Profile

HUC: 020700090404

HUC Name: Upper Big Pipe Creek

Maryland 8 Digit Watershed: 02140304
Maryland 12 Digit Watershed: 021403040283

Metadata: HUC | MD Watershed | Stronghold

Watervays

Nearest Stream: Unnamed Tributary o Big Pipe
Creek

Stream Use Designasion: IV-P

Distance: 347 f.

Water Body Distance: 347 £,

Metadata: Sream Use Designasions| Water Body
Water Quality Impairments

Impaum:n:s. Biological, Nuirienss, Sedimenis
Physiographic Region

Metadata
Province: Piedmont Plateau Province

Geology
Meiadata

3
Name: Marburg Schist

Wetlands
Wetands of Special State Concern: Nene within 500

[ Upper Big Pipe Creek:020700090404

Select Potential Opportunities:

"’ Upland Preservation (@ upland Restoration

"/ wetland Preservation ) wetland Restoration

@ Riparian Preservation ‘ 'Riparian Restoration

L ' Stormwater Natural L ' Stormwater Compromised
Infrastructure Preservation Infrastructure Restoration

1

Select Score: Select Score Operator:
(SR ¢ >= :

: : " Where Acres is Greater Than (>):
o 4
S Any Area E]
Upland L
A AA AR Where Acres is Less Than (<):

Any Area

Upper Big Pipe Creek Watershed

Projecf Area

Stormwater Restoration

[ ] upland Restoration Stormwater ™

Restoration
Potential

Mitigation Site
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Legend
- Bioswales

H20 Restoration Site Score

1

2
3
4
5

DEpARTMENT OF
SERVICE TaaP NATURAL RESOURCES of Engineers.

earyand
MARYLAND osparien :
)/J ENVIRONMENTAL =l ) MARYLAND / U US Army Corps
—-< lof Pranning e



watershed resources registry

Alternative Strategies

1-695 and MD 150
Baltimore County
Site Score: 3

Watershed Resources Registry Case Study
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Capitol Program

Costs Time Cost Savings | Time Savings
with WRR with WRR

Site Search S50,000 4 months $37,500 3 months
Design $210,000 18 months $60,000 6 months
Agency $10,000 12 months $2,500 3 months
Coordination/R

egulatory

Review

Total $270,000 2.8 years $100,000 1 year

*Cost/time savings would be post Location Approval and includes only mitigation tasks.
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watershed resources registry

In Summary, the WRR is....

 Transferable

National datasets and Maryland datasets

Uses web services for readily available & public domain datasets

* Transparent

MDE

All applicants have same results available to them, consistent
approach to protection

Maps and scores governmental agencies’ preservation and
restoration priorities

Information is available prior to making large investments of time and
money

Tool developed collaboratively with widespread agreement among
multitude of regulatory agencies

Vearyand
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watershed resources registry

In Summary, the WRR is....
* Predictable

— Tool developed collaboratively with widespread agreement among
multitude of regulatory agencies

— WRR Suitability Analyses incorporate CWA guidelines allowing for
early designs to meet regulatory requirements

e Efficient

— Saves applicant design & agency review time: no need to recreate an
analytic review tool for each application, or when mitigation is
offered.

e Effective

— Improved transportation & environmental outcomes
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In Summary, the WRRis....
* Highly Adaptive
— Tool allows the transfer of data into other personal
GIS platforms
e Compatible

— Can be used in conjunction with other tools, such as
the EPA National Stormwater Calculator, to
determine most cost effective BMP options within
WRR opportunity sites

s
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EPA National Stormwater Calculator

http://www?2.epa.gov/water-research/national-stormwater-calculator

-'\3‘,« National Stormwater Calculator

I Overview ]Location | Soil Type | Scil Drainage Topographyl Precipitation I Evaporation | Climate Change | Land Cover | LID Controls l Kesults‘

Welcome to the EPA National a
Stormwater Calculator s O @ | Road~

This calculator estimates the amount of
stormwater runoff generated from a land Peiforkse
parcel under different development and
control scenarios over a long-term period
of historical rainfall.

The analysis takes into account local soil
conditions, topography, land cover and
meteorology. Different types of low impact
development (LID) practices can be
employed to help capture and retain rainfall
on-site. Localized climate change scenarios
can also be analyzed.

calculator using the tabbed pages listed
above. The Results page is where the site's
runoff is computed and displayed.

This program was produced by the U.S.
Environmental Protection Agency and was
subject to both internal and external
technical review. Please check with local
authorities about whether and how it can

MEXICO

Pacific
Ocean

b bing

Release 1.1.0.0

Site information is provided to the o CA NADA Hudson Bay

be used to sup;:ar'tslta):zl s!::rr_nwater U N IT E MTAT ES

Baffin Bay
]
%
Gulfof
Mexico
Cush
Canbbean Sea
A VENEzUELA
COLOMBIA
ECUADOR
PERU

icaar

q

Select the Location tab to begin analyzing a new site.

«n SHA
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v Location | Sod Type 5ol Drainage| Topagraphy |recipaion

Describe yoursite's topography:
9] View soil survey data

B Flst (2% Siope)

B & Moderately Fiat (5% Slope)
[ © Moderately Steep (10% Siope)
B @ Steep (sbove15% Slope)
Wihen il survey dats i displayed

you can select a shoge category
directiy from the map.

Help

NATIONAL
STORMWATER
CALCULATOR

Describe how steep the site .

US Army Corps
of Engineers.


http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www.totallandscapecare.com/epa-releases-phase-ii-of-stormwater-calculator/
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National & Regional Roll-out Strategies

 AASHTO Technical Implementation Grant Awarded (September, 2013)

* National Workshop Planned (October 15 & 16, 2014, Inner Harbor of Baltimore,
Holiday Inn)

— 19 States will be invited
— EPA Regions, Corps’ Districts, and DOT’s Invited, among others

 Watershed driven GIS tools such as WRR mentioned in (Section 5102 of The
Grow America Act) for Transportation

“watershed-driven web-based geographic information systems; and use of
innovations in design, procurement and purchasing to improve project
delivery and efficiency and reduce costs”

 Development of Prototypes for Chesapeake Bay States
—  Maryland WRR Implemented & Complete
—  Delaware held first Meeting May 9, 2014
 DNREC, DELDOT, Corps’ and EPA
—  Others to follow
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New WRR Application Interface

! Wate rshed Resou rces Reglst ry Login to add Site Assessments:

' ‘OMBI'NIOW

~Bodaant

Legend
N Zoon T0 CoUNTY
Site Assessments \ Z Zoon TO WATERSHED
3 burgh 2 | 7 Q
. 5 g \ HaﬂleU 195~ . Reading \Tre nton )
- A XN . o/ o' ~ Z O/ )
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" Waters/Streams Virginia
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4 /0% Esri, DeLorme, FAO, USGS, NOAA, EPA, NPSIZ

Add Data
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WATERSHED RESOURCES REGISTRY

WORKSHOP
October 16 - 17, 2014 - Baltimore, Maryland

Holiday Inn Inner Harbor (301 West Lombard Street e Baltimore, Maryland 21201)

The American Association of State Highway and Transportation
Officials (AASHTO) has selected the Watershed Resources Registry
(WRR), (http://www.watershedresourcesregistry.com/) for
accelerated advancement to transportation agencies nationwide.

Keynote Speakers:

» Nancy Stoner, Acting Assistant Administrator for the Office of
Water, US EPA

» Eric Beightel, Senior Environmental Policy Advisor, US DOT

» Jennifer Moyer, Acting Regulatory Chief, US ACE
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http://www.watershedresourcesregistry.com/
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WATERSHED RESOURCES REGISTRY

WORKSHOP
October 16 - 17, 2014 - Baltimore, Maryland

‘ ‘?, The 1 % - day event will provide an overview, including:
e WRR background and development

= e Benefits/applications of use

e What’s needed for early adopters

Implementation assistance

e |Implementation plan and timeline

Join us to learn how the WRR has helped drive a shared watershed vision for

the transportation and regulatory/resources communities in Maryland. And,
more importantly, how it can help you, too!
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Using the WRR

to Avoid,
Minimize, and
Mitigate

MDE

«u SHA

State Higtvay

MARYLAND
/J ENVIRONMENTAL
2222 service

@ Watershed Resourcc x Y| Watershed Resource x | & National Stormwate: x ¥ | www.mdestatemd | x Lo}

€« C [} staging.mesgis.com/wrr/ind

B watershed

Contents. o

To begin, please follow the steps
below:

« Use the ‘Address Locator’ tool or
Zoom/Pan' tools above to find your
focation.

* Select the 'Find Opportunites’ tool to

locate resources within the study area.

Select the 'Location Details' tool above

and then click the location of interest on

the map.
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*Transportation Planner
*Engineers have provided several
roadway alignment options in ESRI
Shapefile format for upcoming project
Scenario 1 *Need to perform avoidance and
minimization techniques to determine
what would be the best alignment
with the least amount of
environmental and financial impacts
*Need to find potential mitigation
opportunities within the watershed
*Need to share findings with inter-
agency review team




watershed resources registry

J @ watershed Resource x UL Resource x Y & National *Y O de.state.d.
€« C' [ staging.mesgis.com/wrr/index.html
i Apps @ BETA - Watersh... ®; Legacy Of Slave... [EJ MDE Gmail @ DFIRM Outreach [ Maryland Depa... % MES Intranet Be... [‘ BETA Maryland'...

Loa d i ng Data WatrheResourcié I}??.istry
into the WRR .=

| | " Parcel Boundaries

*Use Add Data Buttonto ...
overlay shapefile atop s

map | i
*Shapefile must be et
compressed into zip file Py
format

*Projection must be
defined in Shapefile
eZooms user to immediate

extents

L] Delaware Envir...

il Zoom 10 COuNTY
Zoom 10 WATERSHED

Data Interoperability X

Add a zipped shapefile to the
map.

Visit the About Shapefiles help
topic for information and
i S.

* Base Data

US Army Corps
of Engineers.

o
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watershed resources registry

Using Location

Details Tool

*Quickly determine and
assess watershed, soils,
green infrastructure hubs,
gaps, corridors,
impairments, potential
restoration and
preservation opportunities,
site visits, etc. at the click
of a button

Sy

MDE

MARYLAND
J‘i, ENVIRONMENTAL
222 SERVICE

@ Watershed Resource
€« c

staging.mesgis.com/w

Watershed Resources Improvement
Opportunities
land pre

ryation: 1
ipland 1
Vetiand Not Suitable
etiand : Not Suitable
p3nan ation: Not Suitable
ipanan Not Suitable
Natural
ation: 1
e
Restoration: 3

Watershed Characteristics:

View Watershed Profile

HUC: 020700090404

HUC Name: Upper Big Pipe Creek
Maryland 8 Digit Watershed: 02140304
Maryland 12 Digit Watershed:

021403040283
Metadata: HUC | MD Watershed |
Stronahold

Water Quality Impairments
M.

Impairments: Biological, Nutrients,
Sediments

Physiographic Region

M

Province: Piedmont Plateau Province
Geology

Name: Marburg Schist

Wetlands

Wetlands of Special State Concern: None
within 500 ft

DNR: None within 500 ft.

NWI: None within 500 ft.

Metadata: WSSC | DNR | NWI

Soils

M

Mapunit Symbol: BrC

Mapunit Name: Brinklow channery loam, 8
to 15 percent slopes

Maryand
Deparimert

lof Pranning

Apps @ BETA - Watersh... % Legacy Of Slave... [El MDE Gmail @ DFIRM Outreach

B8 \atershed Resources Registry

Overview | Contents | Details | Results

'] Watershed Resource x ' & National Stormwate: x ' ' www.mdestatemd.. x

Maryland Depa... % MES Intranet Be... BETA Maryland'... Delaware Envir...

Login to add Site Visit Information:
og In

il Zoom 10 County

v

Zoom 10 WATERSHED

Latitude/Longitude: 39 66555, -77.01511

Resources O
rvation: 1

Not Suitable
ot Suitable
on' Not Suitable
Suitable
P

MDiMap

Esri, HERE, DeLorme, Tom Tom, MapmyIndia, © iStreet] ontributors, and

4 OF TRY
S ‘ 7
PV ]
MARYLAND s% ‘kg W US Army Corps
=== NATURAL RESOURCES Srares oF ¥ of Engineers.



watershed resources registry

Soils

Metadata

Mapunit Symboal: BrC

Mapunit Name: Brinklow channery loam, &
to 15 percent slopes

Slope Gradient: null

Drainage Class: Well drained

Hydrologic Group: B

Hydric Classification : Mot Hydric

Watershed Resources Improvement
Opportunities
Upland Preservation: 1

d bl Upland Restoration: 1

I n I n Wetland Preservation: Mot Suitable
Wetland Restoration: Not Suitable
Riparian Preservation: Not Suitable

Riparian Restoration: Mot Suitable
Stormwater Natural Infrastruture

[ J
Preservation: 1
e a I S o o Stormwater Compromised Infrastructure
Restoration: 3
[ ]
CO nt I n u e Watershed Characteristics:

View Watershed Profile
HUC: 020700090404
HUC Name: Upper Big Pipe Cresk

*Results are returned in the Maryland & Digit Watershed: 02140304

Maryland 12 Digit Watershed:

Green Infrastructure

There are no hubs within 500 ft.
There are no gaps within 500 ft.
There are no cormidors within 500 ft.

Metadata: Hub | Gap | Corridor

Blue Infrastructure
Metadata
There is no blue infrastructure within 500 ft.

. . 021403040283
Details tab just left of the Species Related Data
. interf gﬂt‘?giditglaﬁ | MD Watershed | There are no forest interior dwelling species

mapping interrace =Hendned areas within 500 ft.
*Follow links to metadata, Water Quality Impairments SEalia s
criteria sheets, and to view Semanis Motadag e

t h d f.I Physiographic Region Location inside a PFA

Metadat

V\éal' ekrs eb F.)tzo I et f' d Pretn\:f:nse‘:EI Piedmont Plateau Province Land Use/Land Cover
° I Land Use Type (2002): Pasture

ICk on buttons to Tin EZE;Z';'L . ) Land Use Type (2007): Pasture

H P H Mame: Marburg Schist
Slte VISIt |nf0rmat|0n near S —— Metadata: Metadata | Metadata
your map Selectlon along wiﬁﬁliinsdgoo;tspecial State Concern: Mone TR
. . . DNR: None within 500 ft. " o
with printing the map and NWI: None within 500 ft. Information Within 500ft
report Metadata: WSSC | DNR | NWI
sy
State Higtway )/ mmemn 3 meg MARYLAND ;%egf Ugy Corps
MDE e J-JSEWICE IG’PMJQ = AT s ‘“’-::Escrﬂ'{m of Engineers.




watershed resources registry

7~ Stream -
Floodplain

Overview

Legend @@ E]

 — Water Body
Add Data

Conduct Visual Beccar

[ | LakePond
. Reservoir

Analyses B

* Water Quality Impairments

- = geodata.md.gov
+ [ Agriculture
+ o Biota

+ (- Boundaries

~ Terrain ) .
= + (7 BusinessEconomy
*~50 Layers Available by default in TOC + Soils - Demographics
*Choose from 9 ESRI Basemaps * Physiographic Region gl=Esion
DGeoIogy + (o Environment

*Online linkage to MD iMap data

~ Wetlands And Blue & Gre + o GeocodeServices

-lwetand + [ GeoprocessingServices
Ed etlan

o % wetlands of Special State + [ Geoscientific

-‘/NWI + 5 Health
& = DNR + (o Historic
“lwetland + (5 Hydrolegy
Imagery imagery with e ./ -~ Green Infrastructure + = Imagery
.¢5Corridor + (o Location
E 2 ®Gap + 5 Military
Terrain with Light Gray (¥] D Hub -
J.abels , CaAn-vAaf == v +| B PIannIngCadaStre
+ [ PublicSafety
‘,'.‘.

AL 5 5
LN PR [ | — H

" National  Oceans  OpenStreetMap + [ Society

Geographic

~ Structure

US Army Corps
of Engineers.

\ o
= MARYLAND ”g
datoHS . S MARYLAND
MDE Sl ),Aggw,;;mm = AN



& Watershed Resource x \ t " [1 www.mde.statemd... x MD iMap FAQ

€« C' [3 staging.mesgis.com/ I
Apps & BETA - Watersh... % Legacy Of Slave... [EJ MDE Gmail @ DFIRM Outreach [ Maryland Depa... %3 MES Intranet Be... [ BETA Maryland'... [ Delaware Envir...

B8] \atershed Resour

ces Registry
Overview | Contents | petai | Resuits [T % "

A A
AT,

* Physiographic Region
DGeoIogy
|2 = Wetlands And Blue & Gre

./ — Wetand
2 %% Wetlands of Special State
NWI

Pwetland

~ Green Infrastructure
2 B corridor

= O Gap

7] CTHub

# Blue Infrastructure

v

Flora and Iiauna

~ Species Related Data

\/ ensitive Species Projec
Asensitive s Project F

9] argeted Eco Area
ETargeted Eco A

7] Forest Interior Dwelling Sg

Sea Level Rise

Base Data
/
powered by
MDiMagﬁgf;

penStreetMap contributors, and t

Maryand

\ MARYLAND oopanen : ] e,
State Higtway ENVIRONMENTAL = ‘!%LL#@D 3 \ / US Army Corps
o )

e or 7 £ &
SERVICE [of Pranning e NATURAL RESOURCES Srares ot ™ of Engineers.

&
£
&
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[ BETA Maryland'... [ Delaware Envir...

! Watershed Resources Registry
;«‘f"

Legend

~'Watershed Resources Imp ~

+

Upland Preservation

=~ Upland Restoration
[Inot suitable

=~ Wetland Preservation
[INot suitable

Wetland Restoration

= Riparian Preservation
[INot suitable

powered by

MDiMap

Add Data

sm o
MARYLAND oaparinant

StateHigtway )4 ENVIRONMENTAL —] S : / US Army Corps
— [of Pranning ' TES O of Engineers




watershed resources registry

Watershed Resources Registry

Watershed Resources Map

Export
Information
for Field
Verification

*Key Lat/Long from Print Map into GPS
unit for navigating in the field.

Map Frojection: State Flane Maryland (NADS3 - Meters)

Selected Location - Coordinates

Latitude/Longitude: 39.66538, -77.01704

W, d Resources Impr Opportunities
Upland Presenation: 2 Watershed Characteristics:

Upland Restoration: Not Suitable View Watershed Profile

US Army Corps
of Engineers.




Export
Information for
Field Verification
Continued

*Add notes and site description
characteristics directly to print map

page

71282014 Watershed Resources Regisiry
Disclaimer:
The ing Senvices herein are for refs only. EPA, USACE, FWS, FHWA SHA MDE, DNR, and/or its
affiliates can make no warrantyas to the or ofthe data from this senvice. No quantitative
assessmentregarding the spafial or attribute data was d. should be used for planning

purposes only.

e, - oy
State Hiofnvay ) ENVIRONMENTAL =l )
MDE ) ‘4 SERVICE ot Panning

resources registry

TI2B2014 Watershed Resources Registry

Wetland Preservation: Not Suitable
Wetlland Restoration: Not Suitable
Riparian Preservation: 2

Riparian Restoration: Mot Suitable

Stormwater Matural Infrastruture Pres ervation: 2

Stormwater Compromised Infrastructure Restoration: Not
Suitable

Selected Location Information

HUC: 020700090404

HUC Name: Upper Big Pipe Creek
Maryland 8 Digit Watershed: 02140304
Maryand 12 Digit Watershed: 021403040283

Metadata: HUC | MD Watershed | Stronghold

Water Quality Impairments
Metadata
Impairments: Biological, Nutrients, Sediments

Physiographic Region
Metadata
Province: Piedmont Plateau Province

Geology
Metadata
Mame: Marburg Schist

Wetlands

Wetlands of Special State Concern: Mone within 500 ft.
DMR: None within 500 ft.

NWI: Mone within 500 ft.

Metadata: WSSC | DNR | NWI

Soils

Metadata

Mapunit Symbol: BrC

Mapunit Name: Brinklow channeryloam, 8 to 15 percent
slopes

Slope Gradient: null

Drainage Class: Well drained

Hydrelegic Group: B

Hydric Classification : Mot Hydrie

Green Infrastructure

There are no hubs within 500 ft.
Gap Distance: 417 ft.

Corridor Distance: 396 ft.

Metadata: Hub | Gap | Commidor

Blue Infrastructure
Metadata
There is no blue infrastructure within 500 fi

Species Related Data
There are no forest interior dwelling species areas within
500 f.

Metadata: FIDs

Priority Funding Area:
Metadata
Location inside a PFA

Land Use/Land Cover
Land Use Type (2002): Open Urban Land
Land Use Type (2007): Cropland

Metadata: Metadata | Metadata

Additional Notes:

http:Fstaging .mesgis comfwrrfindeshtrml

TURAL RESOURCES

3

US Army Corps
of Engineers.



watershed resources registry

@ Watershed Resource: x

€ - C [} staging.mesgis.com/wrr/index.html QA% =
* Apps @ BETA - Watersh... % Legacy Of Slave. MDE Gmail @ DFIRM Outreach [ Maryland Depa... %5 MES Intranet Be... [ BETA Maryland'... [ Delaware Envir...

U p I 0 a d S it e - Watershed Resources Reglstry

Watershed Resources Improvement g S - LastName:  [Herzberger | E

Opportunities Approximate Size/_

Site Description Form

(4 (4 Upland pre5e\ vation: 2 £ Date of Site Visit: ~ | of Site
Hony Not Sultable . Entity: Organization:  |MES
d uitable | ProjectName:  |pr i
N by Email: Imherz@menv.com | Phone: 410-729-8250 USE THE ZOOM AND PAH TO HIAVIGATE

Riparian Restoratio
tur a\ Infrastruture

Site Description: THE MAP TO THE LOCATION OF THE SITE.

OR USE THE ADDRESS LOCATOR ABOVE
or THE XY Locartor IF THis

INFORMATION IS AVAILABLE
ONCE YOU HAVE LOCATED WHERE

° ora 2
| I'mlooking for the following opportunities: y s S
~ | Upland Preservation [ Upland Restoration e
Waterfged C‘haractenshcs Wetland Preservation [ Wetland Restoration = BTN BEE O AND OB ONTE
HUC: 020700 - g

mpromised Infrastructure
Not Suitable

Do you consent to having your contact information being made public? © Yes No

SITE VISIT VIAS PERFORMED, Ci
d Profile Riparian Preservation [ Riparian Restoration

Stormwater Natural I Stormwater Compromised
Infrastructure Preservation Infrastructure Restoration

LocaTioN

: Upi BIQF\DF‘, Creek
Maryland 8 Digit Watershed: 02140304

. g
) Maryland 12 Digit Watershed:
021403040283

| MD Watershed |

Landscape Characteristics

Land Use:
Commercial [ Low Density Residential
air mems Biological, Nutrients - | Medium Density Residential | High Density Residential
[
[

*Click on Map Location . ... T i

Physiographic Region
M

Provinc dmont Plateau Province Land Type:

*Fill Out Form o B E == § &
*Upload Photographs/Do
*Click Save

hcern: None

fi
DNR: None within 500 ft.
NWI: None within 500 ft.

Metadata: L | Save and Add Attachments ~ Save and Close

Soils
Metadata
Mapunit Symbol: BrC |

——

pawered by

MDiMap

Mapunit Name: Brinklow channery loam, 100q)

to 15 percent slopes

Login

Site Description Form

Email: [ The page at staging.mesgis.com says:

Attachments:

Password: |

Your site visit ID is: 12001, RubScrapelickingBranch.ipa(X)

Add: m Mo file chosen
Saving graphic for attachment editing...

Forgot Password Register New User

0

N~

L s}

P sl

—_— MARYLAND Copaviment
o Sely ) e Pl MARYLAND
ENVERN  MmDE Sl swmowenw P it

STATE PRGHRIAT ACRAESTRATICN lof Pranning b

us Army Corps
of Engineers.




watershed resources registry

'0 Watershed Resource x ‘ [} staging.mesgis.com/ "‘ [} staging.mesgis.com/ Al staging.mesgis.com/ x ¥ 5 SDAT: Real Property x {_Y
€« C'  [3 staging.mesgis.com/wrr/indexhtml

S i Apps @ BETA - Watersh... ®j Legacy Of Slave... [) MDE Gmail @ DFIRM Outreach [ Maryland Depa... % MES Intranet Be... [ BETAMaryland'.. [ Delaware Envir..
I la re B8 \vatershed Resources Registry

Johnstown ‘

Login to add Site Visit Information:
oglIn

- Red Bank

ville Brentwood
Greensburg

QrF e
To begin, please follow the steps inal 2l — | ) Horsham TTETTOT 77" = ;
e S u S below: S cnoenialle Zoom 0 CounTy
. ysethe 'Aqdress Locator' tool or q N Colimbia e . A 2/00:10 WATERSHED/ oIt -
és:tr;/:an tools above to find your Uniontowd 3 Philadelphia Holly TOINTS KIVET
+ Select the Find Opportunites' tool to | H ockessin b Linderwold
. locate resqurces.wwmin the‘ study area. * Latitude: ] - 8\ Chsbo
*Provide T
d . f the map. Fairmont : ‘85tm it Y 3 2[’1" de | Vineland  Cologne b
% Towson Bridget tantic
Coordinates from ¢ fo el 3 o
e cean
|O Cat i O n d eta i IS O r ”‘Detivrjal Degrees B § cvo'""'h"‘ :m::k | Dover p, ;l,ty’l; iy
. e.,. [ zoom | s Park w'
pr| nt ma p to OLG | Washington Annapolis {
/ Arlington |
H H Manassas = Alexandria Eston  [DELAWARE
isolate location of |
e Q e Cambidge |
i = " MARYLAND A R |
nterest. using o Ly
. ; ""’yr"\\\‘\ 5 Fredericksburg Lexington
tool, key et
. ] Chesapeak: |
Coordinates and . . ox
The page at staging.mesgis.com says: 3
. e
click Zoom
. . . .. &
*Provide Site ID to Your site visit 1D is: 12001. -
Williamsbura “*'l"“l'!l’-.ls
1 11 Esri, DeLorme, FAO, USGS, EPA, NPS
isolate specific st oaume a3
. . .
site visit. Key ID

into search panel

«u SHA

§ ' 3
MARYLAND Cpasimant E 3
Sato Hiotne s MARYLAND i
MDE State Higtvay )/J ENVIRONMENTAL ) — N %‘FUJQ US Army Corps

of Engineers.



Watershed Resourc: x

° € C [ staging.mesgis.com/wrr/index.html QA%|=
Apps & BETA - Watersh... % Legacy Of Slave... MDE Gmail @ DFIRM Outreach [ Maryland Depa... 5 MES Intranet Be... [ BETA Maryland'... ' Delaware Envir...
earc IT€ [T ey—

ille Brentwood i Red Bank

reensburd  yopnstawn Q
[ ] [ ] To begin, please follow the steps Jnat s 517 m ) — Horsham TTETITCAT
below: S 2y Elizabethton P Fnosnbyiie Zoom 10 CounTY v
- ey, S o L N )

‘Zoom/Pan’ tools above to find your Unioiowd AR o Loy Shsols e Philadelphia Holly Toms Kiver
location. 4

« Select the 'Find Opportunites’ tool to Hanoves < N Lindenwold

« Select the 'Location Details’ tool above - T
and then dick the location of interest on SRS Select a county: Hammondog

Morgantown Q

/ ¥
the map. Faim ort | 850m SRUL 4L All Counties o Vinelana Cologne
! o Select a Watershed: Bridgeton AIC
| A [All Watersheds v | .
y 7 Select only sites where property owners are willing to participate. : Qgean;

DOVer petazare
Between Date Range?
Site Visits between: | Bay
7/28/2014 and 7/28/2014

Found Site Visits

Using the following criteria

Site Visit ID: 12002

or

i
Blon  |DELAWARE

Search by Site Visit 1D: \

i

mbridge |

Find Visits

Salisbury

Zoom View D Diate | Tt
Site appears suitable for:
Upland Preservation Upland Restoration
(,'F'.\ Wetland Preservation Wetland Restoration i Charlottes ville
e 12002 12132 Riparian Preservation Riparian Restoration ity Chesapeak o
Stormwater Natural Infrastructure Preservation Stormuater Compromised Infrastructure Restoration Bay

NWI classification (if applicable): 4 219m by
= Land Owner Willingness: chanicsville
»

N - N null
Site Visit Information

land Springs
First Name: Miks Hydric SoilZ:
Date of Site Visit: 12/32/1969 Undefined : -
Entity: J o : . :
Brojore Name: site Suitability Comments: : e Wiliamsburg MDIMAD

Email: mherz@menv.com

Esri, DeLorme, FAO, USGS, EPA, NPS[y
Site Description:

Overall Ecelogical Quality of the Existing Site:
Consent to having contact information being made

General Comments:
Looking for the following opportunities:

Upland Preservation Attachments: - E -
Wetland Preservation Desrpd Click for Site Visit

Riparian Preservation

Stormuater Natural Infrastructure Pressrvation e T " Information Within 500ft

Landscape Characteristics e —

Land Use: View Id Drate Organization

Commercial Low Density Residential

IM;dlum II]Enslty Residential :|5!| Dlensllty Residential 12001 12/22/1969 MES

Open Space
o 12002 121321969 MES

and Type:
,4.‘“"“‘*‘% '
—— MARYLAND oopanr ge
StateHigfnw: ) — ) MIARYLAND US Army ©
SEEE  MDE v gmmowen | SR R S




watershed resources registry

*Transportation Planner

*Find Stormwater Restoration-type
Opportunities within Back River-
Hawk Cove Watershed in Baltimore
County, Maryland

*Determine planning-level
efficiencies that could be gained by
performing activity in this location
on State-owned land

Scenario 2

aaaaaaa
eeeeeeee

MARYLAND StateHiotnve ) MARYLAND o
s e MDE  elidmy P Do)




@ Watershed Resource x \_Y
&
i Apps @ BETA - Watersh.. % Legacy Of Slave... [ MDE Gmail @ DFIRM Outreach [ Maryland Depa... ™ MES Intranet Be... (') BETAMaryland'.. [ Delaware Envir..

! WatErshed Resources Reg|stry Login to add Site Visit Information:

C' | [J staging.mesgis.com/wrr/indexhtml Ayl =

Find

] : o - - 2 y - Red Bank
Greensburg e o | ‘,
4 - HEGADRE e}
Y Y To begin, please follow the steps | { *517m o ey e U e | . i eI s
Opportunities oo e
. - . e . Zoon 1o W, -
Find OPPOI'tl.I S bl Coaesvile Philad%oonr{:; ATERSHEDIoms River
Select a cnunty: Ho:kes-:,l[n < 7 Linderwold
Overview | Contents Details Results | Baltimore County v | =) 7 ""“5"“': 3
Elton Bear lammonton
.. -~ Select a Watershed: o de | : Cal
K 3 Vineland ologne
Found Opportunities = |Back River-Hawk Cove-Chesapeake Bay:020600030703 v 1 i
Using the following criteria )
- Ocean
Model: Stormwater Compromised Select Potential Opportunities: L DOVer 4
Infrastructure Restoration ) Upland Preservation ' Upland Restoration Bay
County: Baltimore County ) Wetland Preservation ' Wetland Restoration
Watershed: 020600030703 ) Riparian Preservation "' Riparian Restoration Eton ‘\DELAWARE
Score =5 ) Stormwater Natural ® Stormwater Compromised | ‘.
Acrage > 50 Infrastructure Preservation Infrastructure Restoration R
v ] Salrs’hur_‘/ &
Zoom Remave Code AT Select Score: Select Score Operator:
&K (%] 5 32215 4+ [>= v .
’ Where Acres is Greater Than (>):
= O% & % < v -
= (%) 5 147.63 O% % % % _ By
CR & & & & § Where Acres is Less Than (<):
= (%) 5 95.63 Any Area ¥ |
= (%) 5 74.33
= Find Opportunities -
= (%) 5 §5.52 (iDi0
Esri, DeLorme, FAO, USGS, EPA, NPSQ
[
R [ 5 52.33
K| () 5 50.96

«  n SHA

Deparimert

- MARYLAND
MARYLAND State Hiotw: 211 MARYLAND
ENSE  vpE e g Yo RIS R 4 Srdmser



watershed resources registry

@ Watershed Resource x @

[ ] [ ] .
€ C'  [3 staging.mesgis.com/wrr/indexhtml QAw| =
i Apps @ BETA - Watersh... % Legacy Of Slave... [} MDE Gmail @ DFIRM Outreach [\ Maryland Depa... % MES Intranet Be... [') BETAMaryland'.. [ Delaware Envir..
! Wate rs h ed Login to add Site Visit Information:

Opportunity [T s 1o &[ B ) a 7| # | B i—l@» -

Model: Stormwater Compromised Y
Infrastructure Restoration
County: Baltimore County
Watershed: 020600030703

Resu ItS o

Zoom  Remove Code Xues

Q9 5 32215

W | 5 14763

O ] 5 9563

K| 5 7433

. R0 5 8552

*Use Zoom tool in Results o
KR | 5 5096

panel by clicking on Zoom
icon to review areas
*Remove records from
Results panel by clicking on
Remove icon

US Army Corps
of Engineers.

i e Marard
. h MARYLAND Dopeniment MARYLANI
MDE State Hiotwway )/J ENVIRONMENTAL = ) VARYLAND
e 2224 service e SR s



*Run location details tool
to determine desktop-level
site characteristics

*Toggle layers on/off to
perform visual analyses

@ Watershed Resource

€« C' [} staging.mesgis.com/wrr/indexhtml
i Apps @ BETA - Watersh... % Legacy Of Slave.. [EJ MDE Gmail @ DFIRM Outreach [ Maryland Depa... % MES Intranet Be... [ BETAMaryland'.. [ Delaware Envir...

Watershed Resources Improvement

Opportunities

Upland Preservation: Not Suitable

Upland Restoration: Not Suitable
etland Preservation: Not Suitable

Wetland Restoration: Not Suitable

rian : Not Suitable
Riparian Restoration: Not Suitable
Natural
reservation: 1
C d e

Restoration: 5

Watershed Characteristics:

View Watershed Profile

HUC: 020600030703

HUC Name: Back River-Hawk Cove-
Chesapeake Bay

Maryland 8 Digit Watershed: 02130901
Maryland 12 Digit Watershed:
021309011039

Metadata: HUC | MD Watershed |
Stronghold

Water Quality Impairments

Metadata

Impairments: Bacteria, Biological, Nutrients,
Sediments, Toxics

Physiographic Region
Metadata
Province: Atlantic Coastal Plain Province

Geology
Metadata
Name: Potomac Group

Wetlands

Wetlands of Special State Concern: None
within 500 ft.

DNR: None within 500 ft.

NWI: None within 500 ft.

Metadata: WSSC | DNR | NWI

Soils.

Metadata

Mapunit Symbol: Ur

Mapunit Name: Urban land, 0 to 8 percent

Maryiand
Deparimert

lof Pranning =

Login to add Site Visit Information: i

Zoom 10 County v

ZooM 10 WATERSHED

Location

Latitude/Longitude: 39.32849, -76.49254

0

Resources Imp
Upland Preservation: Not Suitable
Upland Restoration: Not Suitable
Wetland Presenvation: Not Suitable
Wetland Restoration: Not Suitable
Riparian Presenvation: Not Suitable
Riparian Restoration: Not Suitable
Stormwater Natural Infrastruture Preservation: 1
Stormwater C: Restoration: §

po by
MDiMap

o
Erag,
ot

o

o(.,\.,,..';"wD J@g US Army Corps
AL RESOURCES Engineers.



watershed resources registry

Determine
Property
Ownership

*Use Parcel Layer to
determine property
boundary

*Use Identify tool to click
on parcel boundary to
determine ownership
status

Direct linkage to Maryland
Department of
Assessments and Taxation
Database

StateHiotmway

MDE

Search Result for BALTIMORE COUNTY

MARYLAND
J‘i, ENVIRONMENTAL
222 SERVICE

'0 Watershed Resource. x % SDAT: Real Property x

€ = C [} stagingmesgis.com/wrr/indexhtml Q| 2
i Apps @ BETA - Watersh... % Legacy Of Slave... ) MDE Gmail @ DFIRM Outreach [ Maryland Depa... % MES Intranet Be... [ BETAMaryland'.. [ Delaware Envir...

B \atershed Resources Registry

Overview | Contents { o
-

Legend

w Site Visits
 ~'Parcel Boundaries

Marytand.gov Fhon

Real Property Data Search ( w3)

View Map View GroundRent Redemption View GroundRent Registration

Account Identifier: District - 15 Account Number - 1519848638
Owner Information

Owner Name: STATE OF MARYLAND STATE ROADS Use: EXEMPT COMMERCIAL

COMMISSION Principal Residence: NO

Mailing Address: GOLDEN RING SHOP Deed Reference: 104647/ 00133
8375 PULASKI HIGHWAY
BALTIMORE MD 21237-2948
Location & Structure Information
Premises Address: 8361 PULASKI HWY Legal Description: 2.45AC

0-0000 SS OLD PHILADELPHIA RD
SE COR PULASKI HWY

Map:  Grid:  Parcel:  SubDistrictt  Subdivision:  Section: Block: Lot: AssessmentYear:  PlatNo:
0089 0018 0509 0000 2012 Plat Ref:
Special Tax Areas: Town: NONE

Ad Valorem:

Tax Class:
Primary Structure Built  Above Grade Enclosed Area Finished Basement Area Property Land Area County Use

28768 2.4500 AC 01

e
J"“ Jw%% T~
£ ( % (N
Department| < z
=l J MARYLAND 542\9 Mg W US Army Corps
Inrm.mmg =" NATURAL RESOURCES Srares ot ™ of Engineers.



watershed resources registry

Watershed Resources Registry

Watershed Resources Map

Export
Information for
Supplemental
Desktop
Analyses & Field
Verification

*Key Lat/Long from Print Map into
Stormwater Calculator for further site-
specific LID BMP’s that could be
implemented.

*Key Lat/Long from Print Map into GPS
unit for navigating in the field post

Map Projection: State Plane Maryland (NADB3 - Meters)

Selected Location - Coordinates

Latitude/Longitude: 39.32646, -76 49569

d R 1 pr Opportunities Watershed Characteristics:
Upland Preservation: Not Suitabl
D es ktO p A na |yS es. Upland Restoration: Not Suifable. e

J‘,‘o‘w% ‘ ~
77 State o ) MARYLAND oo MARYLAND %% Ug W US Army C
prmn e MDE 28 ) S e o B SRS s Rty of Engineers.



watershed resources registry

EPA National
Stormwater
Calculator

Sy

MDE

Climate Change | Land Cover | LID Controls | Results

Welcome to the EPA National
Stormwater Calculator

This calculator estimates the amount of
stormwater runoff generated from a
land parcel under different
development and control scenarios
over a long-term period of historical
rainfall.

The analysis takes into account local
soil conditions, topography, land cover
and meteorology. Different types of
low impact development (LID)
practices can be employed to help
capture and retain rainfall on-site.
Localized climate change scenarios can
also be analyzed.

Site information is provided to the
calculator using the tabbed pages
listed above. The Results page is where
the site's runoff is computed and
displayed.

This program was produced by the U.S.
Environmental Protection Agency and
was subject to both internal and
external technical review. Please check
with local authorities about whether
and how it can be used to support local
stormwater management goals and
requirements.

Release 1.1.0.0

© @ | Road~
Boffin Bay

Beaufort Sea

Labrador Sea

a CANADA riconse

UNITEDaBTATES

Sargasso Sea
Gulf of

Mexico

MEXICO "y

Canbbean Sea

Atlantic
Ocean

Pacific
Ocean VENEZUELA :_‘.
COLOMBIA :

ECUADOR

PERU BRAZIL

BOLIVIA &

“paRAGUAY 500 miles. 1000 km

1> bing

©2014 Micosoft Corporation  ©2014 Nokis

MARYLAND
J‘i, ENVIRONMENTAL _—
222 SERVICE

Select the Location tab to begin analyzing a new site. Analyze a New Site Save Current Site Exit

Deparimert

lof Pranning

DEPRRTMENT OF
TP NATURAL RESOURCES

US Army Corps
of Engineers.




watershed resources registry

Location
Selection:

— Address/zip
code

— X/Y
coordinates

— Site Area

5 et
ERE®l g Stk

STATE HCHAAT ACRNSTRATION

National Stormwater Calculator

! Overview | Location | Soil TypeiSoiI Drainage TopographyiPrecipitation Evaporation CIimateChangeILand CoverILlD Controls | Results |

Site Name (Optional)

Search for an address or zip code:

Site Location (Latitude, Longitude)

39.32661037099307,-76.4955817639

Site Area (acres - Optional)
o H

[=]]

Open a previously saved site

Bring your site into view on the map and
then mark its exact location by clicking
the mouse pointer over it.

@zm-Mirgc:rp:»ancn

100 feet 25m
[ — ]

Pictometry Bird's Eye © 2012 Pictometry International Corp

Site data have changed - results need to be refreshed.

Maryiand
Deparimeri|

MARYLAND
D ovmovew.  — 1 [TBDE) MARVLAND
s SERVICE lof Flanning = AL RESOURCES

Analyze a New Site Save Current Site Exit .

US Army Corps
of Engineers.



watershed resources registry

Soil Type:
— runoff
potential

— soil survey
data

i e
Py MDE StateHiotway

STATE PRGHRIAT ACRAESTRATICN

l

What type of soil is on your site?
View soil survey data
E @ A - low runoff potential

B © B - moderately low

[0 @ C- moderately high
B ©) D - high runoff potential
When soil survey data is displayed

you can select a soil type directly
from the map.

Help

_

b bing/

Select a soil type for the site.

Maryiand|
MARYLAND Doparmant
ENVIRONMENTAL =NVIDPR
SERVICE 7=




watershed resources registry

National Stormw:

Soil Drainage
Rate:

— drainage
rate
(inches/hr)

i e
Py MDE StateHiotway

STATE PRGHRIAT ACRAESTRATICN

How fast does standing water
drain from your site (inches/hour)?

02 (Default = 0.04)

<= 0.01 inches/hour
H > 001 to <= 0.1 inches/hour
[J > 01to <= 1.0 inches/hour

B > 1inches/hour

When soil survey data is displayed
you can select a value directly from
the map.

Help

100 feet 25m
|

Beoft Corporation  Pictometry Bird's Eye © 2012 Pictometry International Corp

Enter the soil's drainage rate.

Maryiand
Deparimen|

—{VilleD=)

lof Pranning

Analyze a New Site Save Current Site Exit .

US Army Corps
of Engineers.




watershed resources registry

National Sto (= = e
| OverviewILocation Soil TypeISoiI Drainage | Topography |Precipitation EvaporationiCIimateChange Land CoverILID Controls | Results

Describe your site's topography: Wil 3 O @ | Birdseyer

Topography:

Il @ © Flat (2% Slope)

B @ Moderately Flat (5% Slope)

[] ©) Moderately Steep (10% Slope)

B ©) Steep (above 15% Slope)

When soil survey data is displayed
you can select a slope category
directly from the map.

100 feet 25m
[———]

on Pictometry Bird's Eye © 2012 Pictometry Intemational Corp

Help

Describe how steep the site is.

- ; MARYLAND Oopentiont
SEUER  \pE  itn SN R R e

STATE PRGHRIAT ACRAESTRATICN

US Army Corps
of Engineers.



watershed resources registry

W P

g ational Stormwater Calculator
—————— o —
Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation ,Evaporation[CIimate Change | Land Cover | LID Controls | Results
v -

Select a rain gage location to use as

a source of hourly rainfall data: Cub Hill

Bellona Ave ¥

Carney

1 - MD SCI CTR BALTIM
Perry Hall

(1999-2006) 43.54"
2 - BALTIMORE WASH INTL AP : \
- . Whixe“@ﬁh Bl { 43 ]

Precipitation ‘
3 - ABERDEEN PHILLIPS FLD G

' (1970-2006) 46.62"

R a te i 4 - ANNAPOLIS POLICE BRKS
* (1970-2005) 46.00"
5 - CLARKSVILLE 3 NNE
L]
Ba‘;limore
Conservatory BALTIMORETCITY ¢

(1970-2004) 44.79"
L]
location e ,
= < Industrial
(o ~ 3 J - % \ Park

White.Marsh
Station

i N
Kenwoo® @

Rosedale &

Blvg

York Rd

3
£

Rossville #
\.oss’ € %
% .

% g I
B9 chesangatn

ingilstrial < Martin
< 1 State
Park e

o S\
Cegonia Ave

Py s
e ;xu Loch Raven

&

Greenmount Ave

15 NedIS

1 el

— hourly Jtimore

|
Vi

rainfall data e, N (e

&)
oo 410

. 2" 5
Lansdowne S q"\,\ .
[N = Frandu,
Baltimore W & °
Highlands™ 5,

; s
; %

YTy ', CurtisiBa |
d a P2 | £ ;
. parrows Point

e, :
umphrey. . industrial Complex
1 mil

L 14 Microsoft Corporation

Curtis __ySiCoast

Help

|
l Select a source of long-term hourly rainfall data.

¢ Py
o \Z @ W samon

TR, Maryiand|
E— \ MARYLAND Oopanen]
MDE State Hiotwway )4, ENVIRONMENTAL = ) MARYLAND
e 2 B2 senvice ot Paniog S NATLRAL RESOURCES Srargg o




W

Evaporation
Rates:

— select closest
weather
station

State Higtway
Agmnyonen .

watershed resources registry

Select a weather station to use as
a source for evaporation rates:

1- MD SCI CTR BALTIMORE
(2000-2006) 0.23 inches/day

2 - BALTIMORE WASH INTL AP
(1970-2006) 0.22 inches/day

. 3 - ANNAPOLIS POLICE BRKS
(1970-2005) 0.23 inches/day

4 - CLARKSVILLE 3 NNE
(1970-2003) 0.21 inches/day

5 - CHESTERTOWN
(1970-2006) 0.18 inches/day

Save evaporation data for other uses

Kally Ave | \
'Overlea

i
Poe
Kenwoo®

EN‘,‘mem Py

o astagi0)
any 0%
s Roland Ay
Py IS :
York Rd

Hillen gy i/

%

.

Cegonia Ave

4.
%,

"

2O Lodh Raven g

Gresnmount Ave

NS nedas

Baltimore ¥
Conservatory

€}

B ALTIMORE
Roseddle

Induistrial
| Park

g
‘

1 elva
]

i Holabird Ave
el

T

’

Rosedale

Chesapeake P
Indlistrial < Martii
7 Sunte

Park L siren

Cedar Beach

Riv

@ Evergreen'Park

. Select a source of monthly average evaporation rates.

Maryand
Deparimert

MARYLAND
J‘i, ENVIRONMENTAL _—
2222 service

lof Pranning

MARYLAND

DEPARTMENT OF
=== NATURAL RESOURCES

Srargsof

<
G xa Y ) >
TRE R el £ 2
Baltimore ER mn« A o Edgemerre
Highlands™ &
;
A Sparrows Point
Pumphrey Industrial Complex
; 2
8 o2
Linthicum ] Gt S
Heights g_ Bay . Guard
e Gsa. Yad
T 2y 5 Depot § o
"‘ Wellham Ave Foremans o
‘4o Ferndale Furnace Corner " L
Branch S
4 vy
&
< - \
e
& ¥ Orchiard Beach 1miles “tkm
> Solley -
© 2014 Microsoft Corporation 14 Nokia
Help
Analyze a New Site Save Current Site  Exit .

US Army Corps
of Engineers.




“ National Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results

. - Percentage Change in Monthly Rainfall for Near Term Projections
Select a future climate change scenario
to apply' --¥-- Hot/Dry --#-- Median —de-- Warm/Wet
’ 20 T T T T T T T T T T T T
Percent | . .
©) Hot/Dry
L4 — o ’
‘ h a nge I n () Median change 10 + 1
) Warm/Wet
5
M O nth Iy Select the time period to which the
climate change scenario applies: 0 i B ) . 3
R ° f I I ©) Near Term (2020 - 2049) el w7 NY
a I n a (©) Far Term (2045 - 2074) ST 1
-10 t t 1 } f 1 t t 1 t t
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Annual Max. Day Rainfall (inches) for Near Term Projections

Climate Chan ge: . | e |

— select
scenario

— select time
period

I 5 10 15 30 50 100
Return Period (years)

Help

| Select a climate change scenario to use.

= £ %
] i o n pertand o % ; (\
| MARYLAND | State Hiotway ) ENVIRONMENTAL — v i MARYLAN ~ W US Army Corps
ey Ay MDE Pt L. ‘4 SERVICE o Pranning AR s Smert of Enalrrewrs?



watershed resources registry

Percent Land
Cover:

forest

— meadow
— lawn

— desert
— impervious

]

Drpuanas or Tasssrezmay
TR HGHHIAT ACMIESTRATICN

i
MDE StateHiotway

Describe the site's land cover for the
development scenario being analyzed:

|| % Forest
% Meadow

% Lawn

% Desert

% Impervious

Hover the mouse over a cover category
to see a more detailed description.

Help

100 feet

@,Miamn Cotporstion  Pictometry Bird's Eye © 2012 Rictometry International Corp

25m

Describe the site's land cover.

Maryiand
Deparimen|

MARYLAND
AENU’IIONMENTM b
2222 service

US Army Corps
of Engineers.



watershed resources registry

LID Controls:

— Disconnection

— Rain
Harvesting

— Rain Gardens

— Green Roofs

— Street Planters

— Infiltration
Basins

— Permeable
Pavement

St Higthvay

=
E

MARYLAND
AEN‘U‘IONMENTM i
2222 service

"~ National Stormwater Calculator

|
|| overview | Location | Soil TypeISoiI Drainage TopographyIPrecipitation EvaporationICIimateChange Land Cover | LID Controls | Results |

/|| What % of your site's impervious area

will be treated by the following LID
practices?

Disconnection

Rain Harvesting

10 2
Rain Gardens :
0 &
Green Roofs - ==
10 E—:-w
Street Planters . —
0 &
Infiltration Basins —
20 5
Permeable Pavement = ==
20 }3‘

Design Storm for Sizing [150
(inches) (see Help) '

K103

Click a practice to customize its design.

Help

100 feet

[——_ ]
@,Miaosoh Corposstion  Pictometry Bird’s Eye ® 2012 Rictometry International Corp

25 m

Maryiand
Deparimen|

Assign LID practices to capture runoff from impervious areas.

2
2
B
MARYLAND X
DepRRTMENT OF 2
AL RESOURCES 2

Analyze a New Site Save Current Site Exit .

US Army Corps
of Engineers.



watershed resources registry

National Stormwater Calculato

Results

Results

Runoff
Scenario
Comparison

] o
R Vv S N SN S

STATE HCHAAT ACRNSTRATION

1 QOverview | Location | Soil Type | Sail Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Con

Options

Ignore Consecutive Days

Years to Analyze

Event Threshold (inches)

Actions

Refresh Results

Use as Baseline Scenario

Remove Baseline Scenario

Print Results to PDF File

Reports

() Site Description

@ Summary Results

() Rainfall / Runoff Frequency
(©) Rainfall Retention Frequency
() Runoff By Rainfall Percentile

() Extreme Event Rainfall / Runoff

Help

Current Scenario

Annual Rainfall = 40.84 inches

Baseline Scenario

Annual Rainfall = 40.84 inches

11% 1%
46%
BT Runoff B2 Infil. B Evap. BT Runoff B2 Infil. BT Evap.
Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 40.84 40.84
Average Annual Runoff (inches) 17.94 28.59
Days per Year With Rainfall 64.58 64.58
Days per Year with Runoff 37.72 51.71
Percent of Wet Days Retained 41.59 1992
Smallest Rainfall w/ Runoff (inc... 013 012
Largest Rainfall w/o Runoff (inc... 040 0.21
Max. Rainfall Retained (inches) 143 0.69

Hel

:

MARYLAND
/‘ffmomumm — y i
B2 senvice

lof Pranning =

Runoff results are up to date.

Maryiand
Deparimen|

MARYLAND

Analyze a New Site Save Current Site Exit

US Army Corps
of Engineers.




watershed resources registry

Results

Site
Description

St Higthvay

National Stormwater Cal

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results

Help

Options

Years to Analyze

Event Threshold (inches)

Ignore Consecutive Days

Actions

Refresh Results

Use as Baseline Scenario

Remove Baseline Scenario

Print Results to PDF File

Reports

@ Site Description

() Summary Results
() Rainfall / Runoff Frequency
(©) Rainfall Retention Frequency

() Runoff By Rainfall Percentile

(C) Extreme Event Rainfall / Runoff

Parameter

Site Characteristics
Site Area (acres)
Hydrologic Soil Group

Hydraulic Conductivity (in/hr)

Surface Slope (%)
Precip. Data Source
Evap. Data Source
Climate Change Scenario
Land Cover
% Forest
% Meadow
% Lawn
% Desert
% Impervious
LID Controls
Disconnection
Rain Harvesting
Rain Gardens
Green Roofs
Street Planters
Infiltration Basins
Porous Pavement
Analysis Options
Years Analyzed
lgnore Consecutive Wet Days
Wet Day Threshold (inches)

Current Scenario

6.0
C
0.2
5

MD SCI CTR BALT...
MD SCI CTR BALT...

None

15

80

0

10/4

0

10 /100
0

20/5
20/100

&
False
010

Baseline Scenario

6.0

C

0.2

5

MD SCI CTR BALT...
MD SCI CTR BALT...
None

o o o o o O O

Help

Runoff results are up to date.

Maryiand
Deparimen|

MARYLAND
/“Emlomufum —
B2 senvice

lof Pranning

Analyze a New Site Save Current Site  Exit .

US Army Corps
Engineers.




watershed resources registry

Results

Rainfall/Runoff
Exceedance
Frequency

] o
R Vv S N SN S

_STATE NGoAT ACRANSTRATICN

Results

Options

Years to Analyze

(| Event Threshold (inches)

Ignore Consecutive Days

Actions

Refresh Results
Use as Baseline Scenario
Remove Baseline Scenario

Print Results to PDF File

Reports

(©) Site Description

() Summary Results

@ Rainfall / Runcff Frequency

Rainfall Retention Frequency

() Runoff By Rainfall Percentile

() Extreme Event Rainfall / Runoff

Help

100.0

10.0

Days per Year Exceeded

sssss Rainfall

Rainfall / Runoff Exceedance Freguency

m— Runoff

=ssss Baseline Rainfall === Baseline Runoff

Depth {inches)

Hel

E

Runoff results are up to date.

Maryiand|

MARYLAND Depenment
e~ [B)) AMMarvA
_——F SERVICE Resounce:

lof Pranning

D

s

Analyze a New Site  Save Current Site  Exit .

US Army Corps
Engineers.



watershed resources registry

Results

Rainfall
Retention
Frequency

= ettt
R LD Y Y ]

STATE HCHAAT ACRNSTRATION

St Higthvay

MNational Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results

|| Options

i

Years to Analyze

Event Threshold (inches)
Ignore Consecutive Days 0

Actions

Refresh Results
Use as Baseline Scenario
ERemove Baseline Scenario 80

Print Results to PDF File

=
@
=
o
Reports E
() Site Description E 60
=
() Summary Results 5
c
(©) Rainfall / Runoff Frequency g
&
— . . o
@ Rainfall Retention Frequency

©) Runoff By Rainfall Percentile

() Extreme Event Rainfall / Runoff

= Current Scenario
BT — S S — N — S — S S e —

Rainfall Retention Frequency

Baseline Scenaric

40 4 .................. ................. .........

1.0 1.5
Daily Rainfall (inches)

25

Help

Help

Runoff results are up to date.

),
e g(
MARYLAND parme MARY!
)A ENVIRONMENTAL —) J LARYLAND %Z\o U‘!@g
229 service Er— = AR sURCES Srargsor

Analyze a New Site Save Current Site Exit .

US Army Corps
Engineers.




watershed resources registry

Results

Runoff By
Rainfall
Percentile

i e
MDE

]
M MARYL
o

_STATE NGoAT ACRANSTRATICN

St Higthvay

tion | Evaporation | Climate Change | Land Cover | LID Controls

|| Options

Years to Analyze
Event Threshold (inches)

Ignore Consecutive Days

Actions

Refresh Results
Use as Baseline Scenario
Eemove Baseline Scenario

Print Results to PDF File

Reports

() Site Description

() Summary Results

() Rainfall / Runoff Frequency
() Rainfall Retention Frequency
@ Runoff By Rainfall Percentile

() Extreme Event Rainfall / Runoff

Help

Percentage of Total Runoff

20

Runoff Contribution by Rainfall Percentile

Daily Rainfall Depth (inches)
013 0.18 0,22 0.31 0.40 0.51 0.68 077 0.91 1.04 1.38 1.80 262
L

I | y | '
T T T T T T T T

' L 1
= Current Scenaric 3 Baseline Scenario

60 70 75
Daily Rainfall Percentile

Hel

B

Runoff results are up to date.

lof Pranning

Maryiand|

MARYLAND Depenmont
oo —[B)7) AS¥ManvanD
s SERVICE = RRSCURCES

Analyze a New Site Save Current Site  Exit .

US Army Corps
Engineers.




watershed resources registry

Results

Extreme Event

Rainfall/
Runoff

g o
ERE®l g Stk

National Stormwater Calculator C=mi8 X |

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results
(|| Options Extreme Event Rainfall / Runoff 1
Years to Analyze = Rainfall o Runoff —— Basel [ Baseline Runoff
- — S -
||| EventThreshold (inches) 010 E
Ignore Consecutive Days [
7 | 4
Actions
Refresh Results Do
8

Use as Baseline Scenario

Remove Baseline Scenario

Print Results to PDF File

Reports

() Site Description

() Summary Results

() Rainfall / Runoff Frequency

() Rainfall Retention Frequency

Daily Rainfall or Runoff Depth {inches)
-

() Runoff By Rainfall Percentile

@ Extreme Event Rainfall / Runoff

15 30 30
Return Period on Max. Day Rainfall (years)

15

Help

Runoff results are up to date. Analyze a New Site  Save Current Site

Maryiand
Deparimeri|

MARYLAND
)A ENVIRONMENTAL 1 > mD US Army Corps
- SERVICE lof Pranning = A Rt Engineers.



Modifying
LID
Parameters

g R
M.-\n MDE

STATE HCoHRYAT ACRANESTRAT

ShateHiginvay

'.ow Impact Development (LID) controls are landscaping
practices designed to collect runoff from impervious
surfaces and retain it on site.

Enter the percent of the site's impervious area you would
like to be treated by the listed LID practices.

Click a practice to learn more about it or to change its
design parameters.

Entering a non-zero design storm depth will allow you to
automatically size an LID control to capture storms of that
size when you click on the LID's name to bring up its design
form.

) X -
L e k4




watershed resources registry

DISCONNECTION

LID Design

Disconnection

Disconnection refers to the practice of  »
directing runoff from impervious areas,
such as roofs or parking lots, on to
pervious areas such as lawns or
vegetative strips, instead of directly into
storm drains. This gives the runoff an
opportunity to infiltrate into the soil
before leaving the site.

111

The Capture Ratio is the ratio of the
3 pervious area receiving the runoff (such

i 100 : :
% Capture Ratio ‘7,1 as a lawn area) to the impervious area

that generates the runoff.

For example, if 5,000 sq. ft. of roof area
is directed onto 3,000 sq. ft. of lawn area

Learn more ...

Cancel

Jesign Storm | | Restore Defaults

"
S,
i Q) o
A MARYLAND
StateHiofway )A ENVIRONMENTAL i ) MARYLAND U‘!@g US Army Corps
s -__ SERVICE o Pranning = ALRRSCLACR STares of Engineers.




watershed resources registry

RAIN GARDEN

LID Design

Rain Garden

Rain Gardens are shallow depressions -
filled with an engineered soil mix that | |
supports vegetative growth. They are
usually used on individual home lots to
capture roof runoff.

111

Typical soil depths range from 6 to 18
inches.

Ponding Height (inches)
Soil Media Thickness (inches)

Soil Media Conductivity (in/hr)

% Capture Ratio
Learn more ...
[ Size for Design Storm ] ‘ Restore Defaults 1 Accept [ Cancel }
Y - f(i% NA
MDE ki e pEHED R 4 @& s hmcors




watershed resources registry

GREEN ROOF

LID Design

Green Roof

Green Roofs (also known as Vegetated  »
Roofs) are bio-retention systems placed
on roof surfaces that capture and

— GROWING MEDIUM temporarily store rainwater in a soil

111

e growing medium. They consist of a
L (a5 needed) layered system of roofing designed to
---------- ot support plant growth and retain water
| ROOT BARRIER for plant uptake while preventing
(s reeded) ponding on the roof surface. -

Soil Media Thickness (inches) 4 [+
Soil Media Conductivity (in/hr) 1000 |5/
Learn more ...
ign Storm | Restore Defauits Accept ‘ Cancel

US Army Corps

. MARYLAND
StateHiofway )AEN‘U‘EONMENTM i )
e — 5 _——F SERVICE Pran Engineers.




watershed resources registry

INFILTRATION BASIN

LID Design

Infiltration Basin

Infiltration basins are shallow -
“ g depressions filled with grass or other B
‘o natural vegetation that capture runoff
: Oveflow | from adjoining areas and allow it to
infiltrate into the soil.

11

Inflow via a pipe
or controlled
surface flow

The calculator assumes that the
infiltration rate from the basin is the
Infiltration same as for site's native soil. Y

Basin Depth (inches) [6 [;J
% Capture Ratio ‘5 rﬁ‘
Size for Design Storm J Restore Defauits Accept Cancel

US Army Corps
of Engineers.

Maryiand
Deparimen|

MARYLAND
/“Emlomqmm o i )
B2 senvice

lof Pranning

égMARYLAND
DEPARTMENT OF
- RESOURCES

StateHigthvay



watershed resources registry

PERMEABLE PAVEMENT

LID Design

Permeable Pavement

s At - Continuous Permeable Pavement -
I,

systems are excavated areas filled with
gravel and paved over with a porous
concrete or asphalt mix.

11

Modular Block systems are similar
except that permeable block pavers are
used instead.

Pavement Thickness (inches) 6 L;J

Gravel Layer Thickness (inches) ‘18 Lﬁ

% Capture Ratio 00

Learn more ...
Size for Design Storm Restore Defaults Cancel
SR,

i I ) H ‘
MDE StateHigtnvay ém%mmu —) ) Q_ %ﬁ? Ug US Army Corps

lof Pranning Engineers.



watershed resources registry

THANK YOU

Dominique Lueckenhoff, EPA Region 3
Deputy Director
Water Protection Division
Lueckenhoff.dominique@epa.gov

http://watershedresourcesregistry.org

http://www?2.epa.gov/water-research/national-
stormwater-calculator

ynoﬂm%“ ‘\
g R viaryerd] § "a L7
= MARYLAND oopeimet YLAND g H >
MARYLAND State Hiotmwe ) ONME! — W
SR MDE ilgv ggemoven L R R 4

US Army Corps
of Engi .
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