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APPENDIX A

Public Review Process

The fourth comprehensive review of the Harford County Critical Area Program will be
completed in 2011. The major changes to the Program will be the incorporation of new
requirements brought about by the adoption of HB1253 by the Maryland General
Assembly in 2008, and the passage of new Critical Area regulations by the Critical Area
Commission since 2008. These changes include updates to the enforcement provisions,
variance language, revised growth allocation regulations, new lot consolidation and
reconfiguration regulations, new Buffer regulations, and new forest and developed
woodland regulations. Lot coverage terminology will now replace impervious surface.
Many updates to agency names, code references, and other editorial changes will occur.

Resource inventory maps were updated based on updated information provided by the
Maryland Department of Natural Resources. These changes include new waterfowl
staging and concentration areas, and the deletion of Gashey’s Creek as a Habitat of Local
Significance.

Three new Buffer Exempt Areas are being proposed. Property owners will be notified
and given the opportunity to meet with staff to discuss the change. Minor drafting errors
are being corrected, as well as mapping just the 100-foot Buffer Exempt Areas instead of
the entire parcel.

The program changes will be presented to the Environmental Advisory Board (EAB) and
the Planning Advisory Board (PAB). Introduction to the County Council will occur on
February 8, with a public meeting being scheduled by the Council in March 2011. Notice
of the hearing will be published in the Aegis two weeks prior to the public hearing by the
County Council. Once approved by the County Council, the legislative package will be
forwarded to the Critical Area Commission for approval.
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SECTION 1.0 INTRODUCTION

The Chesapeake Bay Critical Area Protection Act (Critical Area Act) was enacted in 1984
by the Maryland General Assembly to help reverse the deterioration of the Chesapeake Bay
and the surrounding environment. In 2002, the Act was amended to add the Atlantic Coastal
Bays to the area protected by the Critical Area regulations. The Act recognizes that the land
immediately surrounding the Bays and their tributaries has the greatest potential to affect its
water quality and wildlife habitats. The “Critical Area” is designated as all land within
1,000 feet of tidal waters or from the edge of tidal wetlands. The Act is designed to promote
environmentally sensitive stewardship of land in the Critical Area. It addresses three
principal concerns: the accommodation of future growth and development; sensitive
utilization of natural resources; and the preservation of certain resources for future
generations. More detailed information about the Critical Area Act and the local Critical
Area regulations designed to preserve and protect the Chesapeake Bay and the Atlantic
Coastal Bays can be found online at: www.dnr.state.md.us/Critical Area.

Within the Critical Area there are three land use classifications or overlay zones: Resource
Conservation Areas (RCA), Limited Development Areas (LDA), and Intensely Developed
Areas (IDA). Intensely Developed Areas are the areas that were predominated by
residential, commercial, industrial, and institutional land uses at the time of the original
Critical Area mapping and where relatively little natural habitat occurred. IDAs are also
considered the preferred locations for future growth through redevelopment and/or new
development.

The criteria set forth in conjunction with the Critical Area Act require that any development
within the IDA be accompanied by practices to reduce water quality impacts associated with
stormwater runoff. The Criteria further specify that these practices must be capable of
reducing stormwater pollutant loads from a development site to a level at least 10% below
the load generated by the same site prior to development. This requirement is commonly
referred to as the “10% Rule.”

The responsibility of implementing the Criteria is delegated to each local government.
Therefore, each jurisdiction must ensure that the 10% Rule is met for development projects
located within the IDA. In order to provide a consistent approach to compliance with the
10% Rule, the Critical Area Commission published a guidance document, “A Framework
for Evaluating Compliance with the 10% Rule in the Chesapeake Bay Critical Area” in 1987
(MWCOG, 1987). This document was then revised in 1993, and divided into three guidance
manuals: an Applicant’s Guide, a Plan Reviewer’s Guide, and a Technical Manual.

Over the past decade, stormwater management has evolved dramatically in Maryland, both
in terms of the overall strategies to treat stormwater and the most effective types of
stormwater Best Management Practices (BMPs). In 2000, the Maryland Department of the
Environment (MDE) developed, promulgated, and adopted the 2000 Maryland Stormwater
Design Manual, Vol. I & II. The Stormwater Design Manual reflects up-to-date information
on stormwater practices. It includes a brief appendix on the Critical Area 10% Rule, but
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Section 1.0 Introduction

does not include all of the information needed to plan, design, and review sites, nor did it
resolve all of the inherent differences between the State’s stormwater management program
and the Critical Area 10% Rule. The Maryland Stormwater Design Manual can be accessed
online at:
http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater

design/index.asp

The purpose of this Guidance Manual is to update and consolidate the three existing
guidance documents. It is important to note that this guidance information applies to
development and redevelopment of properties located within the Critical Area and
designated as an Intensely Developed Area (IDA). Some of the information and concepts
presented in this document may not be applicable to properties designated as Limited
Development Area (LDA) or Resource Conservation Area (RCA). The Manual also
addresses and clarifies the differences between complying with the 10% Rule and the
Maryland Stormwater Design Manual. Other significant changes include:

e the use of a single concentration of 0.3 mg/L to characterize phosphorus
concentrations in stormwater runoff for both new development and redevelopment
scenarios; and

e detailed information regarding local government offset programs and offset fees.

The Guidance Manual is organized as follows:

Section 2 — Introduces the concept and selection of total phosphorus as the keystone urban
pollutant.

Section 3 — Provides an overview of the methods to comply with the 10% Rule and details
the approach to 10% Rule compliance.

Section 4 — Shows how to prepare the Standard Application Process and includes sample
worksheets.

Section 5 — Describes the shorter process for complying with the 10% Rule for development
of an individual single-family lot and includes a sample Residential Water Quality Control
Plan.

Section 6 — Provides guidance on how to implement offsets for development sites that
cannot meet the 10% Rule.

Section 7 —Contains a series of frequently asked questions about complying with the 10%
Rule.

Section 8 — References and Resources

Appendix A — Provides information about urban runoff pollutants.

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 1-2



Section 1.0 Introduction

Appendix B — Provides the criteria and justification for selection of a "keystone pollutant”.

Appendix C — Provides information about the “Simple Method” for estimating pollutant
export from urban development and redevelopment sites.

Appendix D — This technical memo provides the justification for the application of a single
phosphorus concentration of 0.3 mg/l for both new development and redevelopment.

Appendix E - Provides descriptions, advantages, disadvantages and schematics for
stormwater BMPs allowed under the Standard Plan.

Appendix F — Provides descriptions, advantages, disadvantages and schematics for
stormwater BMPs allowed under the Residential Water Quality Plan.

Appendix G — This technical memo provides the basis for setting an offset fee that fully
recovers the cost to remove phosphorus from one acre of impervious cover

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 1-3
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SECTION 2.0 TOTAL PHOSPHORUS AS THE KEYSTONE POLLUTANT

Urban stormwater runoff contains a diverse array of pollutants that can have an adverse
impact on the Chesapeake Bay, Atlantic Coastal Bays and its environs, which are reviewed
in Appendix A. Because of the large number and variability of stormwater pollutants, it is
neither feasible nor practical to compute pre-development and post-development loads for
each to determine if an overall pollutant reduction of 10% has been achieved at a
development site.

To simplify matters, a single urban pollutant was selected as a surrogate for all stormwater
pollutants. This "keystone" pollutant is used as the basis for computing pre-development and
post-development pollutant loads at a site and ultimately, the necessary pollutant removal
requirement. As part of the original guidance, each major stormwater pollutant was
evaluated for suitability as a potential keystone pollutant (Appendix B provides a discussion
on the selection of the keystone pollutant). Based on this review, total phosphorus was
recommended as the keystone pollutant to meet the Critical Area 10% Rule. Total
phosphorus was selected as the keystone pollutant because it has the following
characteristics:

e The adverse impacts of total phosphorus on the water quality of the Chesapeake and
Atlantic Coastal Bays are well documented.

e Total phosphorus exists in both soluble and particulate forms, which means that a variety
of removal mechanisms such as settling and biological uptake is needed for effective
treatment.

e Abundant data exists to characterize total phosphorus concentrations and pollutant
removal performance. This enables reviewers to more accurately compute post
development stormwater loads and choose an effective stormwater BMP.

Maryland Chesapeake Bay and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 2-1
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SECTION 3.0 APPROACH

In the Critical Area of Maryland, development and redevelopment activities in IDAs must
be designed with appropriate BMPs that must achieve at least a 10% reduction of pre-

development pollutant loadings.

This section outlines the six steps to check whether an applicant’s development plan has

complied with the 10% Rule.

Is the proposed development in the
A | DA of the Critical Area?

If yes, then go to Step B.
If no, the 10% process does not

apply.

B Is the impervious surface proposed
for the entire project greater than
250 square feet?

If yes, then go to Step C.
If no, the 10% process does not

apply.

C Is the proposed development for an
individual residential lot?

If yes, go to Step D.
If no, go to Step E.

D Use the Residential Water Quality
Management Process (Section 5).

E Use the Standard Application
Process (Section 4).

Can the 10% Rule be met?

If yes, process is complete.
If no, explore Offset options
(Section 6).

Figure 3.1 10% Rule Application Process

Two application procedures have been
developed for 10% Rule compliance
based on the type of development that
occurs within the Critical Area (Figure
3.1).

In the Standard Application Process,
computations of pre-development and
post-development pollutant loadings
and pollutant removal efficiencies of
BMPs are used to determine
compliance with the 10% Rule. Four
different pollutant reduction strategies
can be used under the Standard
Application Process:

1y

2)

3)

4)

Reduce post-development
impervious cover to lower
levels of pollutants.
Design and install
stormwater BMPs to
remove pollutants from the
Critical Area portion of the
site equal to the 10%
reduction

Design and install
stormwater BMPs to
remove pollutants from the
Critical Area portion of the
site and portions outside of
the Critical Area that
provide 10% reduction.
Obtain an offset if
compliance with the 10%
Rule cannot be met with
the first three strategies.
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Section 3.0 Approach

» The Residential Water Quality Management Process provides a streamlined process for
development on individual residential lots. If the proposed development is eligible, the
applicant must submit a Residential Water Quality Management Plan for approval (see
Section 5).
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SECTION 4.0 STANDARD APPLICATION PROCIESS

The Standard Application Process provides a six-step method for comparing pollutant loads
before and after development, and assessing the appropriate stormwater best management
practice (BMP) for a given site (Figure 4.1). The pollutant loading methodology is based on
relationships between impervious cover and concentrations of pollutants found in urban
runoff as defined by the Simple Method (Schueler, 1987). The Simple Method is discussed
in detail in Appendix C.

Worksheet A (page 4-11) guides the applicant through Steps 1 to 5 of the Standard
Application Process. Worksheet B (page 4-19) guides the applicant through Step 6 of the
process and should be completed when an applicant proposes to treat an off-site area with an
on-site BMP, proposes to construct a new retrofit BMP, or proposes to convert an existing
BMP to achieve higher pollutant removal.

Step 1: Calculate Existing and Proposed Site Imperviousness

In this step, the applicant calculates the impervious cover of the predevelopment (existing)
and post-development (proposed) site conditions. Next, the applicant adjusts the post-
development impervious cover to account for any non-structural stormwater BMPs planned
for the site. Lastly, the applicant must determine whether the site should be classified as new
development or redevelopment.

Impervious cover is defined as those surfaces on the site that impede the infiltration of
rainfall and result in an increased volume of surface runoff. As a simple rule, human-made
surfaces that are not vegetated will be considered impervious. Impervious surfaces include
roofs, buildings, paved streets and parking areas and any concrete, asphalt, compacted dirt or
compacted gravel surface. Table 4.1 identifies which surfaces are typically considered
impervious.

Measuring Impervious Cover at the Project Site

. Existing and proposed impervious cover must be measured directly from the most
recent and accurate site plan.
. A table of measured values listed specifically for each impervious cover type (roads,

rooftops, etc.) must be submitted. The use of a planimeter is recommended (See
Worksheet A: Standard Application Process).

° Estimates of impervious cover based on general land use type or hydrologic
modeling programs, (e.g., TR-55), are not allowed for submission.
. If land is subdivided prior to construction, it is recommended that the applicant

complete the Standard Application Process at the time of initial subdivision, with
imperviousness calculated using maximum building envelopes and proposed road
layouts.
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Section 4.0 Standard Application Process

Step 1: Calculate Existing and Proposed Site Imperviousness \

Step 2: Calculate Predevelopment (Existing) Pollutant Load

Step 3: Calculate Post-Development (Proposed) Pollutant Load >See Worksheet A

Step 4: Calculate Pollutant Removal Requirement

Step 5: Identify Feasible On-Site BMP(s)

che Removal Requirement be Met On-Site?>
C

Step 6: Select Off-Site Mitigation Option

Submit Application to
Critical Area Planner H

Off-Site Stormwater

Compliw QSets

Calculate Off-Site Load Removed by On-
Site BMP

<|sthe Removal Requirement MD

H
H
H
3

See Worksheet B Contact Local Critical

Area Planner

Submit Application to

Critical Area Planner

Figure 4.1 Standard Application Process
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Section 4.0 Standard Application Process

Table 4.1 Detailed Definitions of Impervious Cover

Surface Impervious? Design Suggestions
Roads / Parking Lots
paved/concrete e minimize road width
gravel yes e avoid curb and gutters
dirt e use the grass channel non-structural BMP option
Driveways
paved ¢ minimize surface area
gravel/shell yes ¢ use the permeable pavers non-structural BMP
dirt option
e perviousness ranges from 10 to 50%, depending
on the product
i e must be installed to the manufactures
permeable pavers partial specifications
e applicant should collaborate with the local
government to determine exact imperviousness
3 o applicant should collaborate with the local
PoroUsIpayemont N government to determine exact imperviousness
Sidewalks / Paths
-~ minimize surface area
pr avel yes e use the permeable pavers non-structural BMP
9 option
e perviousness ranges from 10 to 50%, depending
on the product
. o must be installed to the manufactures
permeable pavers partial specifications
e applicant should collaborate with the local
government to determine exact imperviousness
: o applicant should collaborate with the local
et partial government to determine exact imperviousness
wood chip no
Rooftops
. o use the filter strip or vegetated rooftop non-
shingleiiasphatt yes structural BMP option
Vegetated no
Decks =% o must be designed and constructed per Pervious
Deck Design guidance in Appendix F
Swmmmg_ Pools / yes
Landscaping Ponds
Structural BMPs no
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Section 4.0 Standard Application Process

Accounting for Non-Structural BMPs
The proposed impervious cover for the site can be reduced if certain non-structural BMPs

are installed on the site. Non-structural BMPs can reduce the impervious cover of the site in
one of two ways:

1. The surface area of the non-structural BMP itself is not considered to be impervious,
or is assigned a percent imperviousness.

2. All or a portion of the impervious surface area draining to the non-structural BMP
(or the “disconnected impervious area”) is subtracted from the total proposed site
impervious area.

Table 4.2 shows how to reduce the proposed impervious cover for each of the non-structural
BMP options, along with design criteria.

For most of the non-structural BMPs, design criteria are available from the 2000 Maryland
Stormwater Design Manual (MDE Manual). Table 4.3 provides an overview of the
relationship between 10% Rule compliance and the MDE Manual stormwater credits.

Table 4.2 Application of Non-Structural BMP Options
Non-Structural BMP | Impervious Area

Design Criteria Reference

Option Adjustment
Strategies to Disconnect Rooftop Runoff
Filter Strip DA o Disconnection of Rooftop Runoff Credit
Strategies to Store Rooftop Runoff
Vegetated Rooftop SA o See Appendix E

Strategies to Disconnect Non-Rooftop Runoff
e Perviousness ranges from 10 to 50%,

Permeable Pavers SA depending on the product
e See Appendix E
Grass Channel DA e Q@Grass Channel Credit
Approved on a Case-by-Case Basis
Porous Pavement SA e See Appendix E
Cisterns DA e See Appendix E

DA = Impervious area draining to the non-structural BMP is subtracted from the total

impervious cover
SA = Surface area of the BMP itself is not considered to be impervious
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Section 4.0 Standard Application Process

Table 4.3 Relationship Between 10% Rule Compliance and the Maryland

Stormwater Design Manual Stormwater Credits

MDE Manual

Stormwater Credit

How the Credit is Incorporated into the 10% Calculations

Natural Area
Conservation

Application of this credit does not change the way
calculations are done for the 10% Rule.

Total site area, including the natural area conservation area,
is used in the 10% Rule calculations.

The natural area conserved is not impervious.

Disconnection of
Rooftop Runoff

Application of this credit reduces the post-development site
imperviousness used to calculate the average annual load of
total phosphorus exported from the post-development site.
The disconnected impervious surface area is deducted from
total impervious surface area when calculating proposed
imperviousness.

See Worksheet A, Step 1.

Disconnection of
Non Rooftop
Runoff

if the runoff is directed to a grass channel, application of this
credit reduces the post-development site imperviousness
used to calculate the average annual load of total
phosphorus exported from the post-development site.

The disconnected impervious surface area is deducted from
total impervious surface area when calculating proposed
imperviousness.

See Worksheet A, Step 1.

Sheet Flow to
Buffers

Application of this credit does not change the way
calculations are done for the 10% Rule.

Total site area, including the 100-foot Critical Area Buffer
area on the site, is used in 10% Rule calculations.

Any impervious area draining to the 100-foot Critical Area
Buffer is still considered impervious, and is included in
impervious cover when calculating the post-development
pollutant load.

Grass Channel
Use

Application of this credit reduces the post-development site
imperviousness used to calculate the average annual load of
total phosphorus exported from the post-development site.
The disconnected impervious surface area is deducted from
total impervious surface area when calculating proposed
imperviousness.

Environmentally
Sensitive
Development

If the Credit has been applied to a Single Lot Development,
the application process outlined in Section 5, Residential
Approach, must still be followed.

If the Credit has been applied to a Multiple Lot Development,
the 10% Rule calculations must still be completed and the
10% Rule worksheets must still be submitted.
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Section 4.0 Standard Application Process

Define Development Classification
The next step is to classify the proposed development as one of the following: 1) new

development, 2) redevelopment or 3) single lot residential. (Classifications 1 and 2 are based
on predevelopment impervious cover and lot size):

. New development is defined as a project having a predevelopment impervious cover
less than 15%.

. Redevelopment is defined as a project having predevelopment impervious cover of
15% or more.

. Single Lot Residential Development is defined as a project on an individual
residential lot.

If the proposed development is classified as Single Lot Residential Development, the
Standard Application Process does not apply. The applicant should reference Section 5,
Residential Approach, for detailed criteria and requirements.

Step 2: Calculate Predevelopment Phosphorus Load

In this step, the applicant calculates stormwater phosphorus loadings from the site prior to
development. Depending on the development classification, the applicant will use one of
two equations (Table 4.4). The equation to determine phosphorus loading in a
redevelopment situation is based on the Simple Method (Appendix C). The equation to
determine phosphorus loading in a new development situation utilizes a benchmark load for
undeveloped areas, which is based on average phosphorus loadings for a typical mix of
undeveloped land uses.

The information needed for these calculations includes:

. the area of the site within the IDA of the Critical Area
. pre-development (existing) site imperviousness

Table 4.4 Method For Calculating Predevelopment Phosphorus
Loading

New Development Phosphorus Loading, L. = 0.5 (A)
Where:
L = Average annual load of total phosphorus exported from the
site prior to development (Ibs/year)
0.5 = Annual total phosphorus load from undeveloped lands
(Ibs/acre/year)
A = Area of the site within the IDA Critical Area (acres)
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Section 4.0 Standard Application Process

Table 4.4 Method For Calculating Predevelopment Phosphorus
Loading

Redevelopment Phosphorus Loading, L. = (R,) (C) (A) 8.16
Where:

Loe = Average annual load of total phosphorus exported from the
site prior to development (Ibs/year)

Ry = Runoff coefficient = 0.05 + 0.009 (l,r)

lpre = Predevelopment (existing) site imperviousness (i.e., 1 =75
if site is 75% impervious)

C = Flow-weighted mean concentration of the pollutant (total
phosphorus) in urban runoff (mg/l) = 0.30 mg/I

A = Area of the site within the Critical Area IDA (acres)

8.16 = Includes regional constants and unit conversion factors

Step 3: Calculate Post-Development Pollutant Load

In this step, the applicant calculates stormwater phosphorus loadings from the post-
development, or proposed, site. Again, an abbreviated version of the Simple Method
(Appendix C) is used for the calculations, and the equation is the same for both new
development and redevelopment sites (Table 4.5).

Table 4.5 Method For Calculating Post-Development Phosphorus
Loading

Post-Development Phosphorus Loading, Lost = (R.) (C) (A) 8.16
Where:

Lot = Average annual load of total phosphorus exported from the
post-development site (Ibs/year)

Ry = Runoff coefficient, which expresses the fraction of rainfall
which is converted into runoff

= 0.05+0.009 ()

st = Post-development (proposed) site imperviousness (i.e., | =
75 if site is 75% impervious)

C = Flow-weighted mean concentration of the pollutant (total
phosphorus) in urban runoff (mg/l) = 0.30 mg/i

A = Area of the site within the Critical Area IDA (acres)

8.16 = Includes regional constants and unit conversion factors

Step 4: Calculate the Pollutant Removal Requirement

The phosphorus load generated from the post-development site must be reduced so that it is
at least 10% less than the load generated prior to development. The amount of phosphorus
that must be removed through the use of stormwater BMPs is called the Pollutant Removal
Requirement (RR). The equation in Table 4.6 expresses this term numerically.
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Table 4.6 Computing Pollutant Removal Requirements

Pollutant Removal Requirement, RR = Lost- 0.9(Lre)

Where:
RR = Pollutant removal requirement (Ibs/year)
Lot = Average annual load of total phosphorus exported from the
post-development site (Ibs/year)
Loe = Average annual load of total phosphorus exported from the

site prior to development (Ibs/year)

Step 5: Identify Feasible Structural BMPs

Structural BMPs that may be used to comply with the 10% Rule are described in Appendix
E. These BMPs are subject to the performance and design criteria set forth by the 2000
Maryland Stormwater Design Manual.

Structural BMP options must be shown to be feasible for the site both in terms of physical
suitability and pollutant removal capabilities. It should be noted that the Structural BMPs
which survive the screening procedure still need to undergo more detailed design checks and
field tests to confirm that they are actually feasible. Evidence of site feasibility will be
required as part of the final submittal package.

Physical Suitability
The 2000 Maryland Stormwater Design Manual outlines a process for selecting the best

BMP or group of BMPs for a site and provides guidance on factors to consider when
deciding where to locate them. The process guides the designer through six steps that
progressively screen the following issues:

Watershed factors

Terrain factors

Stormwater treatment suitability
Physical feasibility factors
Community and environmental factors
Locational and permitting factors

The matrices for this screening process are presented in Chapter 4 of the 2000 Maryland
Stormwater Design Manual, which may be accessed online at:

Pollutant Removal Feasibility
The second step used to determine feasibility relates to the ability of the chosen BMP to

meet the pollutant removal requirements of the 10% Rule. The pollutant load removed by
each BMP (Table 4.7) is calculated using the BMP removal efficiency (Table 4.8), the
computed post-development load, and the drainage area served.
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Table 4.7 Estimate of Pollutant Load Removed by Each BMP

Load Removed, LR = (L;.s) (BMPgg) (% DA Served)

Where:
LR = Annual total phosphorus load removed by the proposed
BMP (ibs/year)
Lot = Average annual load of total phosphorus exported from the

post-development site prior to development (lbs/year)
BMPge = BMP removal efficiency for total phosphorus, Table 4.8 (%)
% DA = Fraction of the drainage area served by the BMP (%)

Served

Table 4.8 BMP Removal Rates for Total Phosphorus

Code BMP Total Phosphorus Removal Efficiency (%)
P-1 Micropool ED 40%
P-2 Wet Pond 50%
P-3 Wet ED Pond 60%
P-4 Multiple Pond 65%
P-5 Pocket Pond 50%
W-1 Shallow Wetland 40%
W-2 ED Wetland 40%
W-3 Pond/Wetland 55%
W-4 Pocket Wetland 40%

I-1 Infiltration Trench 65%
-2 Infiltration Basin 65%
F-1 Surface Sand Filter 50%
F-2 Underground Sand Filter 50%
F-3 Perimeter Sand Filter 50%
F-4 Organic Filter 50%
F-5 Pocket Sand Filter 40%
F-6 Bioretention 50%
O-1 Dry Swale 65%
0-2 Wet Swale 40%

If the Load Removed is equal to or greater than the Pollutant Removal Requirement
computed in Step 4, then the on-site BMP complies with the 10% Rule. If not, the designer
must evaluate alternative BMP designs to achieve higher removal efficiencies, add
additional BMPs, design the project so that more of the site is treated by the proposed
BMPs, or design the BMP to treat runoff from an off-site area.
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Worksheet A: Standard Application Process

Calculating Pollutant Removal Requirements!

Step 1: Calculate Existing and Proposed Site Imperviousness

A.

1)
2)

3)

Calculate Percent Imperviousness

Site Area within the Critical Area IDA, A = acres

Site Impervious Surface Area, Existing and Proposed, (See Table 4.1 for details)
(a) Existing (acres) (b) Proposed (acres)

Roads

Parking lots

Driveways
Sidewalks/paths
Rooftops

Decks

Swimming pools/ponds
Other

Impervious Surface Area

Imperviousness (1)

Impervious Surface Area / Site Area

(Step 2a) / (Step 1)

( )/ ( )
%

Existing Imperviousness, |y

Impervious Surface Area / Site Area

(Step 2b) / (Step 1)

( )/ ( )
%

Proposed Imperviousness, Ipst

B. Define Development Category (circle)

1)
2)

3)

New Development: Existing imperviousness less than 15% | (Go to Step 2A)

Redevelopment: Existing imperviousness of 15% | or more (Go to Step 2B)

Single Lot Residential Development: Single lot being developed or improved; single
family residential development; and more than 250 square feet of impervious area
and associated disturbance (Go to Section 5, Residential Approach, for detailed
criteria and requirements).

! NOTE: All acreage used in this worksheet refers to areas within the IDA of the Critical Area only.
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Step 2: Calculate the Predevelopment Load (L)
A. New Development
Loe = (0.5) (A)

(0.5) ( )

Ibs /year of total phosphorus

Where:

Loe = Average annual load of total phosphorus exported from the site prior
to development (Ibs/year)

05 = Annual total phosphorus load from undeveloped lands (Ibs/acre/year)

A = Area of the site within the Critical Area IDA (acres)

B. Redevelopment
Le =  (R)(C)(A)(8.16)
Ry . 0.05 + 0.009 (lpre)
= 0.05 + 0.009 ( )=
Loe = ( ) ( ) ( ) (8.16)
. Ibs/year of total phosphorus

Where:

Lo = Average annual load of total phosphorus exported from the site prior
to development (Ibs/year)

Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff

lore = Pre-development (existing) site imperviousness (i.e., | = 75 if site is
75% impervious)

] & Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/|

A N Area of the site within the Critical Area IDA (acres)

8.16 = Includes regional constants and unit conversion factors
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Step 3: Calculate the Post-Development Load (Lpost)
A. New Development and Redevelopment:
Lot = (R.) (C) (A) (8.16)
Ry = 0.05 + 0.009 (lpost)
= 0.05 + 0.009 ( )=
Loost = ( ) ( ) ( ) (8.16)
= Ibs/year of total phosphorus
Where:
Loost = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
loot = Post-development (proposed) site imperviousness (i.e., | = 75 if site
is 75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l
A = Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
Step 4: Calculate the Pollutant Removal Requirement (RR)
RR = Lpost - (0.9) (Lpre)
= ( )-(0.9) ( )
= Ibs/year of total phosphorus
Where:
RR = Pollutant removal requirement (Ibs/year)
Lot = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Loe = Average annual load of total phosphorus exported from the site prior

to development (Ibs/year)
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Step 5: Identify Feasible BMP(s)

Select BMP Options using the screening matrices provided in the Chapter 4 of the 2000
Maryland Stormwater Design Manual. Calculate the load removed for each option.

BMP Type (Lpost) X (BMPgg) x (% DA Served) = LR
X X . Ibs/year
X X = Ibs/year
X X = Ibs/year
X X = Ibs/year
Load Removed, LR (total) = Ibs/year
Pollutant Removal Requirement, RR (from Step 4) = Ibs/year
Where:
Load Removed, LR = Annual total phosphorus load removed by the proposed BMP
(Ibs/year)
Lpet = Average annual load of total phosphorus exported from the
post-development site (Ibs/year)
BMPge = BMP removal efficiency for total phosphorus, Table 4.8 (%)
% DA Served = Fraction of the site area within the critical area IDA served by
the BMP (%)
RR = Pollutant removal requirement (lbs/year)

if the Load Removed is equal to or greater than the Pollutant Removal Requirement
computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the RR (pollutant removal requirement) been met? O Yes O No
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Step 6: Select Off-Site Mitigation Option

If the pollutant removal requirement has been met through the application of on-site
stormwater BMPs and non-structural BMPs, the Standard Application Process is complete
and the application may be submitted to the local Critical Area plan reviewer.

In the event that on-site BMPs cannot fully meet the pollutant removal requirement and on-
site design cannot be changed, two options exists for off-site mitigation:

o Stormwater Offsets. Compliance achieved by using alternatives to the construction of an
on-site or off-site BMP. Examples of offset projects are provided in Table 4.9, and
Section 6.0, Offset Program, describes Stormwater Offsets in detail.

o  Off-Site Compliance. Compliance achieved by treatment of off-site drainage areas with
an on-site BMP.

Table 4.9 Examples of Acceptable Stormwater Offset Projects

Having shown that on-site compliance is not feasible, the applicant may choose from the
following offset options (see Section 6, Offset Program for more details):
. Construct a new BMP
° Convert an existing BMP to achieve higher pollutant removal
. Modify the existing conveyance network to enhance pollutant removal
o Reduce the imperviousness of an existing property
o Restore a degraded tidal or non-tidal wetland
° Restore a channelized stream
° Daylight a stream
° Implement a riparian reforestation project
. Install trash interceptors on existing stormwater inlets
° Improve existing stormwater ponds by planting forested buffer areas around
the facility
° Develop and implement a public education program about stormwater
management in conjunction with local government
. Over-design another pending project

Worksheet B: Standard Application Process must be completed if off-site compliance is
proposed for a site. This includes projects where an applicant proposes to treat an off-site
area with an on-site BMP, proposes to construct a new retrofit BMP, or proposes to convert
an existing BMP to achieve higher pollutant removal. If multiple BMPs are used to treat off-
site drainage areas, Worksheet B should be completed for each BMP.
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Worksheet B, Step 1
In Step 1, the applicant calculates the impervious cover of the off-site drainage area to be

treated by the on-site BMP. The impervious cover should reflect the ultimate conditions of
the site, or the impervious cover of the site that will be draining to the completed BMP.
Table 4.1 describes which surfaces are impervious and which are not.

The applicant then uses the ultimate off-site impervious cover to classify the off-site
drainage area as either new development or redevelopment:

. New Development is defined as a site having an impervious cover less than 15%

. Redevelopment is defined as a site having an impervious cover of 15% or more

Worksheet B, Step 2
In this step the applicant calculates storm loadings of phosphorus from the off-site drainage

area. Depending on the off-site drainage area classification, the applicant will use one of two
equations (Table 4.10).

The information needed for these calculations includes:

° the off-site drainage area to be treated by the on-site BMP
° the ultimate off-site impervious cover

Table 4.10 Method For Calculating Post-Development Phosphorus

Loading for Off-site Drainage Area

When:
Ultimate impervious cover of the off-site drainage area to be treated by the
on-site BMP is less than 15%

Use:
New Development Phosphorus Loading, Ly.site = 0.5 (Aot-site)

Where:

Lotste = Average annual load of total phosphorus exported from the
site prior to development (Ibs/year)

Annual total phosphorus load from undeveloped lands
(Ibs/acre/year)

Asiste = Off-site drainage area to be treated by on-site BMP (acres)

0.5
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Table 4.10 Method For Calculating Post-Development Phosphorus

Loading for Off-site Drainage Area

When:
Ultimate impervious cover of the off-site drainage area to be treated by the
on-site BMP is 15% or more
Use:
Off-site Phosphorus Loading, Lg.site = (Rv) (C) (Aot-site) 8.16
Where:
Loisie = Average annual load of total phosphorus exported from the
off-site drainage area (lbs/year)
Ry = Runoff coefficient, which expresses the fraction of rainfall
which is converted into runoff
= 0-05 + 0.009 (loff.site)
lotste = Ultimate off-site imperviousness (i.e., | = 75 if site is 756%
impervious)
C = Flow-weighted mean concentration of the pollutant (total
phosphorus) in urban runoff (mg/l) = 0.30 mg/l
Asiste = Off-site drainage area to be treated by on-site BMP (acres)
8.16 = Includes regional constants and unit conversion factors
Worksheet B, Step 3

In this step, the applicant calculates the load removed from the off-site drainage area by the
on-site BMP. It is important to note that the BMP should be designed to provide treatment
for the entire area draining to it, both on-site and off-site, per the MDE Manual.

The pollutant load removed is calculated using the BMP removal efficiency (Table 4.8), and
the computed off-site load (Table 4.11).

Table 4.11 Off-Site Pollutant Load Removed by On-Site BMP

Where:

BMPge =
Loff-site =

Off-Site Load Removed = (BMPgg) (Loft-site)

BMP removal efficiency for total phosphorus, Table 4.8 (%)
Average annual load of total phosphorus exported from the
off-site drainage area (lbs/year)

Worksheet B, Step 4

In Step 4, the applicant calculates the total load removed by the on-site BMP (Table 4.12).

Table 4.12 Total Load Removed by On-Site BMP

Total Load Removed = Load Removed On-Site + Load Removed Off-Site
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Worksheet B: Standard Application Process

Calculating Removal from Off-site Drainage Areas

Step 1: Project Description

A. Calculate Percent Imperviousness

1) Off-site Drainage Area to be Treated by On-site BMP, Agfisite = acres
2) Ultimate Off-site Drainage Area Imperviousness

(a) Ultimate Off-site Impervious Area (acres)

Roads (acres)
Parking Lots (acres)
Driveways (acres)
Sidewalks/paths (acres)
Rooftops (acres)
Decks (acres)
Swimming pools/ponds (acres)
Other (acres)
Total Off-site Impervious Area (sum of the above) = (acres)

(b) Ultimate Off-site Imperviousness (lof.site)
Off-site Imperviousness (lofste) = Total Off-site Impervious Area / Agg.site

(Step 2a) / (Step 1)

= ( )/ ( )

= %

B. Define Development Category of Off-site Drainage Area

1) New Development:  Ultimate imperviousness of off-site drainage area less than
15% | (Go to Step 2A)

2) Redevelopment: Ultimate imperviousness of off-site drainage area greater than
or equal to 15% | (Go to Step 2B)
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Step 2: Calculate Post-Development Load for Off-site Drainage Area (Log-sito)

A. New Development

Loff-site . 0.5 (Aoff-site)
= 0.5 ( )
= Ibs/year of total phosphorus
Where:
Loft-site = Average annual load of total phosphorus exported from the off-site
drainage area (Ibs/year)
05 = Annual total phosphorus load from undeveloped lands (Ibs/acre/year)
Aotiste = Off-site drainage area to be treated by on-site BMP (acres)
B. Redevelopment
Lofrsite = (Rv) (C) (Aoff-site) 8.16
R, . 0.05 + 0.009 (lofi-site)
= 0.05 + 0.009 ( )=
Loff-site = ( ) ( ) ( ) 8.16
= Ibs/year of total phosphorus
Where:
Lotisite = Average annual load of total phosphorus exported from the off-site
drainage area (lbs/year)
Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
lofiste = Ultimate off-site imperviousness (i.e. | = 75 if site is 75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l
Acfiste = Off-site drainage area to be treated by on-site BMP (acres)
8.16 = Includes regional constants and unit conversion factors
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Step 3: Calculate the Load Removed from Off-site Drainage Areas by On-site
BMP

Type of BMP:

Off-site Load Removed

(BMPre) (Lofi-site)
= ( ) ( )

= Ibs/year of total phosphorus

Where:
BMPge = BMP removal efficiency for total phosphorus, see Table 4.8 (%)
Loft.site = Average annual load of total phosphorus exported from the off-site
drainage area (Ibs/year)
Step 4: Calculate the Total Load Removed by On-site and Off-site BMPs

Total Load Removed Load Removed On-site + Load Removed Off-site

(Worksheet A, Step 5) + (Step 3)

= ( )+ ( )

e Ibs/year of total phosphorus

Pollutant Removal Requirement (Worksheet A, Step 4) = Ibs/year

If the Load Removed is equal to or greater than the Pollutant Removal Requirement
computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the Pollutant Removal Requirement been met? [ Yes O No
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Standard Application for Simple On-Site Compliance — New Development

The following example presents a step-by-step process for completing the Standard
Application Process for a simple new development situation. The existing and proposed site
plans are displayed below (Figure 4.2) and the completed “Worksheet A: Standard
Application Process.”

day
\- STREET

EXISTING TREE LINE

i

EX. BUILDINGS

EXi>T. CHESAPEAKE BAY STREET SHOPPING CENTER

W“Ptgu

r -

S —— e — —
CHESAPEAKE BAY STREET SHOPPING CENTER
REODEVELOPMENT PLAN

Figure 4.2 Existing and Proposed Site Plans for Simple On-Site

Compliance Example
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Worksheet A: Standard Application Process

Calculating Pollutant Removal Requirements'

Step 1: Calculate Existing and Proposed Site Imperviousness

A.

1)
2)

3)

Calculate Percent Imperviousness

Site Area within the Critical Area IDA, A = 15 acres

Site Impervious Surface Area, Existing and Proposed, (See Table 4.1 for details)

(a) Existing (acres) (b) Proposed (acres)
Roads 2.40
Parking lots 5.30
Driveways
Sidewalks/paths 0.15
Rooftops 0.75 4.52
Decks
Swimming pools/ponds
Other
Impervious Surface Area 0.75 acres 12.37 acres

Imperviousness (l)

Impervious Surface Area / Site Area

(Step 2a) / (Step 1)

( 0.75 )/ ( 15 )
0.050r5 %

Existing Imperviousness, |y

Impervious Surface Area / Site Area
(Step 2b) / (Step 1)
(1237 )/( 15 )
0.8247 or 82 %

Proposed Imperviousness, lpost

B. Define Development Category (circle)

1) @@ Existing imperviousness less than 15% | (Go to Step 2A)

2)

3)

Redevelopment: Existing imperviousness of 15% | or more (Go to Step 2B)

Single Lot Residential Development: Single lot being developed or improved; single
family residential development; and more than 250 square feet of impervious area
and associated disturbance (Go to Section 5, Residential Approach, for detailed
criteria and requirements).

! NOTE: All acreage used in this worksheet refers to areas within the IDA of the Critical Area only.
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Step 2:

Calculate the Predevelopment Load (L)

A.

New Development

(0.5) (A)
(0.5) (_15acres )
7.5 Ibs /year of total phosphorus

Average annual load of total phosphorus exported from the site prior
to development (Ibs/year)

Annual total phosphorus load from undeveloped lands (Ibs/acre/year)
Area of the site within the Critical Area IDA (acres)

Redevelopment

(C) (A) (8.16)

) (8.16)

erage annual load of total phosphorus expo from the site prior
to development (Ibs/year)
Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff

Predevelopment (existing) site imperviousness (i.e., | = 75 if site is
75% impervious)

Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/1) = 0.30 mg/|

Area of the site within the Critical Area IDA (acres)

Includes regional constants and unit conversion factors
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Step 3: Calculate the Post-Development Load (L,cs:)
A. New Development and Redevelopment:
Loost = (R) (C) (A) (8.16)
R, e 0.05 + 0.009 (lpost)
= 0.05 + 0.009 ( 82 )= 0.79
Lpost = (079  )( 0.30 ) ( 15 ) (8.16)
= 29.0 Ibs/year of total phosphorus
Where:
Lot <= Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
R, = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
lpost = Post-development (proposed) site imperviousness (i.e., | = 75 if site
is 75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l
A . Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
Step 4: Calculate the Poliutant Removal Requirement (RR)
RR = Lpost = (0.9) (Lore)
= ( 29.0 ) - (0.9) ( 7.5 )
= 22.3 Ibs/year of total phosphorus
Where:
RR = Pollutant removal requirement (Ibs/year)
Lpot = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Lo = Average annual load of total phosphorus exported from the site prior

to development (Ibs/year)
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Step 5: Identify Feasible BMP(s)

Select BMP Options using the screening matrices provided in the Chapter 4 of the 2000

Maryland Stormwater Design Manual. Calculate the load removed for each option.

BMP Type (Lpost) X (BMPgg) Xx (% DA Served) =
bioretention 29.0 X___50% X 40% = 5.8 Ibs/year
dry swale 290 x 65% X 30% =_ 57  Ibslyear
infiltration
trench 29.0 X__65% x 30% =__ 57 _Ibslyear
X X = Ibs/year
Load Removed, LR (total) = 17.2 Ibs/year
Pollutant Removal Requirement, RR (from Step 4) = 22.3 Ibs/year
Where:
Load Removed = Annual total phosphorus load removed by the proposed BMP
(Ibs/year)
Loot = Average annual load of total phosphorus exported from the
post-development site (Ibs/year)
BMPge = BMP removal efficiency for total phosphorus, Table 4.8 (%)
% DA Served = Fraction of the site area within the critical area IDA served by
the BMP (%)
RR = Pollutant removal requirement (lbs/year)

If the Load Removed is equal to or greater than the Pollutant Removal Requirement

computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the RR (poliutant removal requirement) been met? [J Yes

gNo

NOTE: Alternative off-site mitigation options or off-sets will be

required. Applicant will discuss options with local planning

department.
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Standard Application for Simple On-Site Compliance — Redevelopment

The following example presents a step-by-step process for completing the Standard
Application Process for a simple redevelopment situation. The existing and proposed site
plans are displayed below (Figure 4.3) and the completed “Worksheet A: Standard
Application Process.”

CHESAPEAKE

EXIST.
PARKING

EXIST. CHESAPEAKE BAY STREET SHOPPING CENTER

MSAPEA“!

REDEVELOPMENT PLAN

Figure 4.3 Existing and Proposed Site Plans for Simple On-

Site Compliance Example
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Worksheet A: Standard Application Process

Calculating Pollutant Removal Requirements'

Step 1: Calculate Existing and Proposed Site Imperviousness
A. Calculate Percent Imperviousness
1) Site Area within the Critical Area IDA, A = 15 acres
2) Site Impervious Surface Area, Existing and Proposed, (See Table 4.1 for details)
(a) Existing (acres) (b) Proposed (acres)
Roads 2.20 2.40
Parking lots 6.75 5.30
Driveways
Sidewalks/paths . 0.15
Rooftops 3.10 4.52
Decks
Swimming pools/ponds
Other
Impervious Surface Area 12.05 acres 12.37 acres
3) Imperviousness (1)

Impervious Surface Area / Site Area
(Step 2a) / (Step 1)
(12,05 )/ ( 15 )

Existing Imperviousness, Iy

0.8033 or 80 %
Proposed Imperviousness, lpost = Impervious Surface Area / Site Area
= (Step 2b) / (Step 1)
= (12.37 )/ ( 15 )
= 0.8247 or 82 %
B. Define Development Category (circle)
1) New Development: Existing imperviousness less than 15% | (Go to Step 2A)
2) Redevelopment: Existing imperviousness of 15% | or more (Go to Step 2B)
3) Single Lot Residential Development: Single lot being developed or improved; single

family residential development; and more than 250 square feet of impervious area
and associated disturbance (Go to Section 5, Residential Approach, for detailed
criteria and requirements).

I NOTE: All acreage used in this worksheet refers to areas within the IDA of the Critical Area only.
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Step 2: Calculate the Predevelopment Load (L)

A. New De ment

Lpre = (0-5

= (0.5)(

Where:
Lye = exported from the site prior
0.5 nnual total phosphorus load from undeveloped lands (lbs/acre/year)

Area of the site within the Critical Area IDA (ac
B. Redevelopment
Le = (R)(C)(A)(8.16)
R, = 0.05 + 0.009 (lpre)
= 0.05 + 0.009 ( 80 )= 0.77
Le = 0.77 ) ( 0.30 ) ( 15 ) (8.16)
= 28.27 Ibs/year of total phosphorus
Where:
Lo = Average annual load of total phosphorus exported from the site prior
to development (Ibs/year)
R, = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
lore = Predevelopment (existing) site imperviousness (i.e., | = 75 if site is
75% impervious)
C P Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/t) = 0.30 mg/!
A . Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
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Step 3: Calculate the Post-Development Load (L o)
A. New Development and Redevelopment:
Loost = (R,) (C) (A) (8.16)
R, = 0.05 + 0.009 (lpost)
= 0.05 + 0.009 ( 82 )= 0.79
Loot = ( 0.79 ) ( 0.30 ) ( 15 ) (8.16)
= 29.0 Ibs/year of total phosphorus
Where:
Loost = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
ot = Post-development (proposed) site imperviousness (i.e., | = 75 if site
is 75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l
A = Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
Step 4: Calculate the Pollutant Removal Requirement (RR)
RR = Lpost - (0.9) (Lore)
= ( 29.0 ) -(0.9) ( 28.27 )
= 3.56 Ibs/year of total phosphorus
Where:
RR = Pollutant removal requirement (lbs/year)
Loost = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Lo = Average annual load of total phosphorus exported from the site prior

to development (Ibs/year)
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Step 5: Identify Feasible BMP(s)

Select BMP Options using the screening matrices provided in the Chapter 4 of the 2000
Maryland Stormwater Design Manual. Calculate the load removed for each option.

BMP Type (Lpost) X (BMPgg) x (% DA Served) = LR
bioretention 29.0 X__50% X 20% =__290 Ibs/year
perimeter
sand filter 29.0 x_ 50% x 10% = 1.45  |bs/year
X X = Ibs/year
X X = Ibs/year

Load Removed, LR (total) 4.35 Ibs/year

Pollutant Removal Requirement, RR (from Step 4) = 3.56 Ibs/year
Where:
Load Removed = Annual total phosphorus load removed by the proposed BMP
(Ibs/year)
Loot = Average annual load of total phosphorus exported from the
post-development site (Ibs/year)
BMPge = BMP removal efficiency for total phosphorus, Table 4.8 (%)
% DA Served = Fraction of the site area within the critical area IDA served by
the BMP (%)
RR = Pollutant removal requirement (Ibs/year)

if the Load Removed is equal to or greater than the Pollutant Removal Requirement
computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the RR (pollutant removal requirement) been met? g Yes O No
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Standard Application for Off-Site Drainage Area Treatment by On-Site BMP

The following example presents a step-by-step process for completing the Standard
Application Process for a redevelopment situation where the pollutant removal requirement
is met, in part, by treating runoff from an off-site drainage area with an on-site BMP. In this
process, both Worksheets A and B must be used, and are included in this example.

The on-site and the off-site drainage areas to the proposed BMP are displayed in Figure 4.4.

AREA N SER

1100 ACRE SITE- '
1 - Po&T DEVELOPMENT L= 58%

i }oND

A

40 AcvEe Ofc-anE. Ackrict T Re TREATED
: by ON-SITE

Prevoed weT fpvib

Figure 4.4 Off-Site Drainage Area to Proposed On-Site BMP
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Worksheet A: Standard Application Process

Calculating Pollutant Removal Requirements’

Step 1: Calculate Existing and Proposed Site Imperviousness
A. Calculate Percent Imperviousness
1) Site Area within the Critical Area IDA, A = 100 acres
2) Site Impervious Surface Area, Existing and Proposed, (See Table 4.1 for details)
(a) Existing (acres) (b) Proposed (acres)
Roads 1.5 5
Parking lots 8 10
Driveways
Sidewalks/paths 0.5 0.5
Rooftops 12 42
Decks
Swimming pools/ponds
Other
Impervious Surface Area 22 acres 7.5 acres
3) Imperviousness (l)
Existing Imperviousness, lre s Impervious Surface Area / Site Area
= (Step 2a)/ (Step 1)
= 22 A 100 )
= Q,zz or22 %

Impervious Surface Area / Site Area
(Step 4) / (Step 1)
57.5 )/ ( 100 )

Proposed Imperviousness, lpost

0.58 or58 %
B. Define Development Category (circle)
1) New Development:  Existing imperviousness less than 15% | (Go to Step 2A)
2) @ Existing imperviousness of 15% | or more (Go to Step 2B)
3) Single Lot Residential Development: Single lot being developed or improved; single

family residential development; and more than 250 square feet of impervious area
and associated disturbance (Go to Section 5, Residential Approach, for detailed
criteria and requirements.)

! NOTE: All acreage used in this worksheet refers to areas within the IDA of the Critical Area only.
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Step 2: Calculate the Predevelopment Load (L)

A. New De

ment

g (0.5
= (0.5) (
Where:
Le = Ave exported from the site prior
tgMdevelopment (Ibs/year)
05 = nnual total phosphorus load from undevelopgd lands (Ibs/acre/year)
A = Area of the site within the Critical Area IDA (ac
B. Redevelopment
Le = (R) (C) (A) (8.16)
R, = 0.05 + 0.009 (lpre)
= 0.05 + 0.009 ( 22 )= 0.25
Lee = ( 0.25 ) ( 0.30 ) ( 100 ) (8.16)
= 61.2 Ibs/year of total phosphorus
Where:
Lo, . = Average annual load of total phosphorus exported from the site prior
to development (Ibs/year)
Ry N Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
bore e Predevelopment (existing) site imperviousness (i.e., | = 75 if site is
75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l
A . Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
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Step 3: Calculate the Post-Development Load (L ost)
A. New Development and Redevelopment:
Loost = (R.) (C) (A) (8.16)
R, = 0.05 + 0.009 (lpost)
= 0.05 + 0.009 ( 58 )= 0.57
Loost = ( 0.57 ) ( 0.30 ) ( 100 ) (8.16)
B 139.5 Ibs/year of total phosphorus
Where:
Loot = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
R, = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff
ot = Post-development (proposed) site imperviousness (i.e., | = 75 if site
is 75% impervious)
C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/I|
A = Area of the site within the Critical Area IDA (acres)
8.16 = Includes regional constants and unit conversion factors
Step 4: Calculate the Pollutant Removal Requirement (RR)
RR = Loost - (0.9) (Lpre)
= (__139.5 ) - (0.9) ( 61.2 )
= 84.4 Ibs/year of total phosphorus
Where:
RR = Pollutant removal requirement (lbs/year)
Loot = Average annual load of total phosphorus exported from the post-
development site (Ibs/year)
Lo = Average annual load of total phosphorus exported from the site prior

to development (lbs/year)
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Step 5:

Identify Feasible BMP(s)

Select BMP Options using the screening matrices provided in the Chapter 4 of the 2000
Maryland Stormwater Design Manual. Calculate the load removed for each option.

BMP Type (Lpost) X (BMPgrg) x (% DA Served) = LR
wet ED pond 139.5 X 60% X 80% = 67.0 Ibs/year
bioretention 139.5 X 50% X 5% = 3.5 Ibs/year
dry swale 139.5 X__65% X 5% = 4.5 Ibs/year
X X = Ibs/year
Load Removed, LR (total) = 75.0 Ibs/year
Pollutant Removal Requirement, RR (from Step 4) =___ 84.4 Ibs/year

Where:

Load Removed =

Lpost
BMPgre

% DA Served

RR

Annual total phosphorus load removed by the proposed BMP
(Ibs/year)
Average annual load of total phosphorus exported from the
post-development site (Ibs/year)
BMP removal efficiency for total phosphorus, Table 4.8 (%)

Fraction of the site area within the critical area IDA served by
the BMP (%)

Pollutant removal requirement (Ibs/year)

If the Load Removed is equal to or greater than the Pollutant Removal Requirement

computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the RR (pollutant removal requirement) been met?

O Yes

QfNo
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Worksheet B: Standard Application Process

Calculating Removal from Off-site Drainage Areas

Step 1: Project Description

A. Calculate Percent Imperviousness

1) Off-site Drainage Area to be Treated by On-site BMP, Aq.site = 40 acres
2) Ultimate Off-site Drainage Area Imperviousness

(a) Ultimate Off-site Impervious Area (acres)

Roads 5 (acres)
Parking Lots 2 (acres)
Driveways (acres)
Sidewalks/paths 1 (acres)
Rooftops 8 (acres)
Decks (acres)
Swimming pools/ponds (acres)
Other (acres)
Total Off-site Impervious Area (sum of the above) = 16 (acres)

(b) Ultimate Off-site Imperviousness (lo-sie)

Off-site Imperviousness (loiste) = Total Off-site Impervious Area / Aggsite

(Step 2a) / (Step 1)
= ( 16 )/ ( 40 )

0.400r40 %

B. Define Development Category of Off-site Drainage Area

1) New Development:  Ultimate imperviousness of off-site drainage area less than
15% | (Go to Step 2A)

2) edevelopment; Ultimate imperviousness of off-site drainage area greater than

or equal to 15% | (Go to Step 2B)
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Step 2: Calculate Post-Development Load for Off-site Drainage Area (Los-site)

A.

New Deve

Loff-site .

total phosphorus

Where
Loft.site = Avegpaie annual load of total phospigrus exported from the off-site
inage area (Ibs/year)
nnual total phosphorus load from undevslpped lands (Ibs/acre/year)

A.off-sne Off-site drainage area to be treated by on-sith\BMP (acres)
Redevelopment
Lotsite = (Rv) (C) (Aott-ste) 8.16
R, = 0.05 + 0.009 (lotsie)
= 0.05 + 0.009 ( 40 )= 0.41
Lotisite = ( 0.41 ) ( 0.30 ) ( 40 ) 8.16
= 40.1 Ibs/year of total phosphorus
Where:
Loft.site = Average annual load of total phosphorus exported from the off-site

drainage area (Ibs/year)

Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff

lotisite = Ultimate off-site imperviousness (i.e. | = 75 if site is 75% impervious)

C = Flow-weighted mean concentration of the pollutant (total phosphorus)
in urban runoff (mg/l) = 0.30 mg/l

Aoiiste = Off-site drainage area to be treated by on-site BMP (acres)

8.16 = Includes regional constants and unit conversion factors
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Step 3: Calculate the Load Removed from Off-site Drainage Areas by On-Site
BMP

Type of BMP: wet ED pond

Off-site Load Removed (BMPge) (Logt-site)

(__60% ) (401 )

S 24.1 Ibs/year of total phosphorus
Where:
BMPge = BMP removal efficiency for total phosphorus, see Table 4.8 (%)
Lotisite = Average annual load of total phosphorus exported from the off-site
drainage area (lbs/year)
Step 4: Calculate the Total Load Removed (in pounds) by On-Site BMP

Total Load Removed Load Removed On-site + Load Removed Off-site

(Worksheet A, Step 5) + (Step 3)

(___75.0 )+ (_24.1 )

= 99.1 Ibs/year of total phosphorus

Pollutant Removal Requirement (Worksheet A, Step 4) = 84.4 Ibs/year

If the Load Removed is equal to or greater than the Pollutant Removal Requirement
computed in Step 4, then the on-site BMP complies with the 10% Rule.

Has the Pollutant Removal Requirement been met? E(Yes O No
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SECTION 5.0 RESIDENTIAL PROJECTS

This section addresses how to comply with the 10% Rule for construction on individual
residential lots. The standard application process and calculation worksheet, presented in
Section 4.0, are typically not required for individual residential lot development projects,
however, requirements may vary by local jurisdiction. Applicants should check with the
appropriate local jurisdiction to ensure compliance.

Residential projects that involve an impervious surface area less than 250 square feet are
exempt from the 10% Rule requirements. It is recommended that applicants plant trees
and/or shrubs, to compensate for site impacts. Local Critical Area staff will utilize
discretion based upon the specific site and the type of project proposed. Construction of
BMPs or the payment of offset fees are not required for these exempted projects.

Residential projects taking place on an individual single-family lot (dwelling, garage, shed,
etc.) that involve an impervious surface area of 250 square feet or more must comply with
the 10% Rule, using one of the three options described below:

Option 1. Submit a Residential Water Quality Management Plan
Option 2. Plant Trees and/or Shrubs on the site
Option 3. Obtain an Offset

Option 1. Residential Water Quality Management Plan

The preferred option to comply with the 10% Rule for individual residential lots is to submit
a Residential Water Quality Management Plan. This plan shows how non-structural
stormwater BMPs will be used at the site. In some cases, structural BMPs may also be used.
The process for submitting a Residential Water Quality Management Plan is as follows:

1. Determine if the Site is Eligible
2. Develop a Narrative and Site Plan to Minimize, Disconnect, Store and/or Treat
Runoff From Impervious Surfaces

3. Submit Plan to Critical Area Reviewer

Note: Individual residential development projects that disturb an area greater than 5,000 square feet
may be required to submit a standard stormwater management plan for a single lot residential
construction per Maryland Department of the Environment (MDE) requirements. A model permit
has been developed by MDE Water Management Administration. The model is available at:
http://www.mde.state.md.us/assets/document/standard plan v8.0.pdf. These standard plans outline
the minimum requirements for stormwater management and erosion and sediment control practices
for residential lots.
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Section 5.0 Residential Projects

Requirements: The applicant must submit a narrative and associated plans and specifications
for the proposed development. The narrative will address water quality measures used to
prevent or treat stormwater runoff from the proposed development and will describe how
various impervious surfaces will be treated using residential stormwater techniques (see
Appendix F). The drawings will be at an appropriate scale to depict impervious cover and
non-structural techniques to treat stormwater runoff. General guidelines on how to measure
impervious surface can be found in Section 4.0.

Narrative: The narrative portion of the plan will indicate what practices will be used on the
site. Applicants are encouraged to use any of the non-structural stormwater Best
Management Practices (BMPs) described in Appendix F, as they are well suited for
individual residential lots. The preferred non-structural BMPs are organized under the
following strategies:

e Disconnect Rooftop Runoff
e Store Rooftop Runoff
e Disconnect Non-Rooftop Runoff

The specific techniques that are recommended for individual residential lots are listed in
Table 5.1, and more detailed information about these techniques is provided in Appendix F.
Applicants are encouraged to utilize a combination of these techniques to disconnect or store
all of the stormwater runoff from the lot and essentially “erase” the proposed impervious
surfaces for computational purposes. Figure 5.1 illustrates the application of multiple
stormwater techniques at a residential site. In addition a sample Residential Water Quality
Management Plan is provided at the end of this section.

Table 5.1 Recommended Techniques for Individual Residential Lots

Strategy Technique

Rain Garden

Disconnect Rooftop Runoff
French Drains and Dry Wells

Store Rooftop Runoff Rain Barrels

Permeable Pavers

Disconnect Non-Rooftop

Runoff Two-Track Driveway

Pervious Deck Design
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_

100-Foot Forested Buffer

W

Rooptop Runoff
Drains to Grass Filter

80 | e

% Rooftop
Runoff Dra

Open Section Road

Figure 5.1 lllustrative Example of How Multiple Non-structural Stormwater Techniques Can be
Applied at a Residential Site

Option 2. Tree and/or Shrub Plantings

When local government staff and applicant jointly determine that the nature of the project or
site constraints warrant an alternative to the recommended residential BMPs under Option 1,
staff may require the applicant to plant native trees and/or shrubs on the residential site.
Trees and shrubs planted for stormwater management benefits should be nursery grown
containerized or balled and burlap stock. In general, trees should be at least four feet in
height and shrubs should be three gallons in size. A listing of native trees and shrubs is

available at: http://www.dnr.state.md.us/criticalarea/trees.html.

Plantings should be accomplished at the following ratios:

Buffer and Buffer Exemption Areas: A minimum of three trees or nine shrubs shall be
planted for every 100 square feet of the proposed development activity or a portion thereof
at the individual lot. A combination planting of trees and shrubs is also acceptable. Please
note that this formula satisfies both the 10% Rule and Buffer mitigation requirements. For
more information on Buffers and Buffer Exemption Areas, see “Critical Area Buffer” in
Section 7.
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Non-Buffer Areas: The planting requirement for this area is a minimum of one tree or three
shrubs for every 100 square feet (or portion thereof) of new impervious surface created. A
combination planting of trees and shrubs is also acceptable.

The applicant should take steps to ensure the plantings are healthy and in good condition
after the first growing season. This may entail watering, weeding, mulching, and use of tree
shelters and other techniques to reduce deer browsing.

Option 3. Offsets

In the rare instance that residential stormwater BMPs and tree plantings are not feasible for
the lot, the applicant may pay an offset fee in the localities that offer this option. More
details regarding offset fees are provided in Section 6.0.
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Sample Residential Water Quality Management Plan

NARRATIVE:

For:

Clifton Cumberland

6902 37™ Place

South Hyattsville, MD 20700

Description of work: Erect a single family home

Total Site Area: 8,237 ft?

Total Disturbed Area: 4,588 ft*

Total Forest Area Before Construction: 8 trees; 1,742 ft?
Total Forest Area After Construction: 10 trees; 2,115 ft?

Existing Impervious Area: 0.0
Proposed Impervious Area: 1,512 ft* (18.3%)

Non-Structural BMPs:

Permeable Pavers (Turfblock) for Driveway
Permeable Pavers (Blockpaver) for Sidewalk
Pervious Deck Design

Dry Well (See sizing information below)

Dry Well Sizing Information
Impervious Area Treated: 756 ft* (1/2 of rooftop area)

Section 5.0 Residential Projects

Utilized Following Equation to Determine Dry Well Surface Area (SA): (DA)(P)

Drainage Area (DA) = 756 ft*
Rainfall Depth (P) = 1”

Depth of Proposed Trench (D) = 5ft
Voids Ratio for Gravel (V) =0.35

756)(1
SA= 12(5)(0.35) = 36ft?

Trench Dimernsions: 6’ length
6’ wide
5’ deep

12(D)(V)

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 5-5



Section 5.0 Residential Projects
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SECTION 6.0 STORMWATER OFEFSETS AND OFFSET FLEES

This section outlines some of the offset options available to applicants and provides
guidelines to help local jurisdictions administer offset programs. Offsets may be used in the
following situations:

e The use of on-site and off-site BMPs cannot meet the pollutant removal requirement
of the 10% Rule;

o The use of off-site areas draining to on-site BMPs cannot meet the pollutant
reduction requirement; or

o Construction of on-site BMPs is not feasible or practical.

In these situations, a jurisdiction can allow an applicant to provide an offset or pay an offset
fee to meet the pollutant reduction requirement. Applicants are strongly encouraged to
make every effort to provide at least some stormwater treatment on the project site, and if
necessary, comply through a combination of on-site BMPs and offsets.

What is an Offset?

The Critical Area Criteria define offsets as “structures or actions that compensate for
undesirable impacts.” Offsets address the impacts associated with uncontrolled stormwater
runoff generated from a development site by providing alternative ways to reduce pollutants
when on-site BMPs are insufficient or impractical. Offsets must remove a pollutant load
equal to or greater than the pollutant removal requirement. Offset fees must be equivalent to
the cost of planning, designing, constructing, and maintaining a BMP capable of meeting the
pollutant removal requirement.

The clear intent of the criteria is to encourage on-site compliance with the 10% Rule
wherever possible; therefore, offsets are to be used only as a last resort. An applicant
must demonstrate that full compliance with the 10% Rule is not feasible or practical at the
site using on-site stormwater BMPs. Supporting documentation, including but not limited
to, detailed information about current or historic land use, soil borings, or soil contamination
analyses, shall be submitted to the local government with the request to use offsets or pay
offset fees. The local government must agree that on-site stormwater BMPs are not feasible
or practical and the use of offsets is warranted. Factors that may be considered to determine
that on-site compliance is not feasible or practical include:

Physical Factors, such as:
High water table

e Restrictive terrain

e Severely compacted or contaminated soils or fill
e Lack of space

e Location of underground utilities

Other Factors

e Water dependant uses
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Section 6.0 Stormwater Offsets and Offset Fees

¢ Unique land use activities
o Implementation of a comprehensive stormwater management plan with approved
offsets

Offsets must be located within reasonable proximity to the Chesapeake Bay, Atlantic
Coastal Bays, their tributaries and associated tidal wetlands, and preferably within the
Critical Area itself. The criteria state that, at a minimum, “offsets must be in the same
watershed.” Although the scale of the watershed is not defined in the criteria, it is generally
intended that all offsets will take place in the same jurisdiction in which the development
project is located.

In addition, any measure or practice that is used for an offset cannot be a measure that would
have been required under existing laws, regulations, statutes, or permits. For example, the
restoration of a wetland required as mitigation for a non-tidal wetland impact cannot also be
used as a stormwater offset. Similarly, any reforestation required under the Maryland Forest
Conservation Act cannot also be used as an offset.

How is an Offset Different from Off-Site Compliance?

Compliance with the 10% Rule through offsets should be clearly distinguished from
compliance achieved by providing treatment of off-site drainage areas with an on-site BMP.
Treatment of an off-site drainage area with an on-site BMP is a means of increasing the
amount of runoff treated by the on-site BMP and, thereby, increasing the amount of
pollutant load removed. An offset, on the other hand, is not located on the project site, and
may involve activities other than the construction of a BMP. Offsets are used when on-site
practices are either infeasible and/or insufficient to comply with the 10% Rule at the
development site.

Examples of Acceptable Offset Opportunities

Five offset options or opportunities are described below. However, offset opportunities are
not limited to these examples. Jurisdictions and applicants are encouraged to develop
innovative ways to comply with the pollutant removal requirement — these will be approved
on a case-by-case basis. When identifying offset opportunities, jurisdictions should meet
with the appropriate local planning, parks, environmental and public works agencies to
identify, review and select the best offset opportunities for the Critical Area. For more
information on identifying and implementing offset opportunities, please consult the
“Additional Resources” provided in Section 8.

Option 1: Stormwater Retrofits: Constructing a New BMP

One type of commonly used offsets involves stormwater retrofitting to providing treatment
in locations where BMPs previously did not exist. This offset option involves constructing a
new BMP to serve an existing urbanized area within the Critical Area. New BMPs should
be confined to the designs listed in Appendices D and E, and be located in developed areas
that are not currently served by stormwater BMPs or are underserved by existing stormwater
BMPs. Good candidate sites for new BMP retrofits include public land, such as parks,
schools, local government buildings, and recreational areas.

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 6-2



Section 6.0 Stormwater Offsets and Offset Fees

Stormwater retrofits can also be located on private property, such as residential open space,
industrial parks and institutional areas. If private lands are used, jurisdictions will need to
resolve relevant concerns about ownership, liability, maintenance and compensation. BMPs
located on private lands must be maintained as stormwater practices over the long term,
therefore, an easement and maintenance agreement must be provided. Jurisdictions or
private developers may also acquire the land needed for the retrofit; however, land
acquisition costs are likely to be very high in the Critical Area.

The first step in identifying new stormwater retrofit opportunities involves analyzing local
land use maps to find publicly-owned land that is undeveloped or in open space. These sites
are often the most promising for developing larger regional stormwater facilities, and
because they are already publicly owned, this option can be quite cost-effective. Parcels that
allow for the construction of a BMP that serves a large drainage area may provide certain
economies of scale and opportunities for “banking”. However, smaller sites with smaller
drainage areas may be suitable for application of infiltration BMPs and off-line structures
such as filters and bioretention areas. Although these sites are not as cost-effective as pond
systems, they may be easier to locate and build. School grounds, transportation rights-of-
way, institutional areas and state/federal land are all good candidate areas.

The pollutant removal associated with the construction of a new BMP should be calculated
using Worksheet B and the standard BMP removal efficiency rates (see Section 4).
Appropriate plans of the site must be obtained (or developed) in order to calculate existing
impervious surface area on the site.

Option 2: Stormwater Retrofits: Converting an Existing BMP to Achieve Higher Pollutant

Removal

Improving the efficiency of existing BMPs can be a very attractive retrofit option. Older
stormwater BMPs were often designed to control stormwater quantity and not to provide
water quality. Some examples include dry detention ponds that were constructed to control
floods in the 1970s and 1980s. Consequently, this retrofit option typically involves
modifying the existing hydraulic controls in the dry pond to increase detention times, create
a permanent pool, form a shallow marsh, or a combination of these. In addition to
increasing pollutant removal rates, this retrofit option can also enhance community and
landscaping amenities provided by the pond. Generally, the cost associated with retrofitting
older BMPs is much lower than constructing a new retrofit BMP.

The most attractive candidates are large dry stormwater management ponds or flood control
structures designed to control large design storms (i.e., the 10- and 100-year storm events).
The conversion process varies from site to site and typically involves sacrificing a fraction
of the total stormwater management storage to detain or retain runoff for pollutant removal.
This is done by modifying the riser, excavating the bottom, or by raising the embankment,
or some combination thereof. Publicly owned stormwater facilities are probably the best
candidates for such retrofits, but private facilities may also be used. In some cases, there
may also be strong interest on the part of owners of private stormwater facilities for retrofits,
particularly if the existing structure is unattractive, creates nuisance problems, or has chronic
maintenance problems.
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A second retrofitting approach involves expanding storage capacity or retention times of
existing urban lakes and impoundments to improve their pollutant removal performance.
Many of these existing impoundments were built for other purposes (e.g., recreation and
aesthetics) and are undersized for pollutant removal. Others have lost needed storage
capacity because of high rates of sedimentation. The relatively low cost of retrofitting
existing impoundments makes this offset option particularly attractive.

To identify old stormwater BMPs that may be retrofit candidates, first contact the local
stormwater management authority for information on private and public stormwater
management and flood control structures constructed within the jurisdiction. These files
usually contain plans and as-built drawings that can be reviewed to identify retrofit
opportunities. Ideal facilities are those that are older (generally constructed before 1987),
drain a large, heavily developed area, have reasonable construction access, are close to the
Critical Area, are not crossed by utility corridors, and control large design storms.

Potential facilities that meet most of the criteria should be checked in the field to determine
if a retrofit is feasible. Suitable BMPs should then be referred to the engineering department
or consultant to perform the appropriate hydrologic and hydraulic design studies. If a facility
for a potential retrofit is privately owned or managed by a third party, it will also be
necessary to secure approval from the property owners to install the retrofit. Making
residents aware of the benefits of the retrofit and satisfying safety and aesthetic issues during
the retrofit design process can generally alleviate citizen concerns.

The pollutant removal associated with the conversion of a new BMP should be calculated
using Worksheet B and estimating the removal efficiency rate of the existing BMP. Most
likely, the removal efficiency rate of the existing BMP will be somewhat lower than the
removal efficiencies in Section 4.0, depending on the age of the BMP. If the existing BMP
is a dry pond, applicants should consider using the removal efficiency provided in the
National Pollutant Removal Performance Database for Stormwater Treatment Practices
(Winer, 2000). This document is available online at: www.stormwatercenter.net. The
removal efficiency of other types of existing BMPs can be estimated using the Watershed
Treatment Model (Caraco, 2000). To determine the removal efficiency of older facilities,
the Watershed Treatment Model takes several factors into account, including design,
capture, and maintenance.

Once the applicant has determined the existing pollutant removal rates, a second Worksheet
B should be completed to document the ultimate phosphorus removal rate after the BMP is
enhanced or retrofitted. The “pollutant removal credit” associated with the improvement of
the BMP is the difference between the existing phosphorus removal rate and the final
phosphorus removal rate. .

Option 3: Stormwater Retrofits: Modifying the Existing Conveyance Network to Enhance
Pollutant Removal

The existing conveyance system in a community contains a network of storm drains, swales,
ditches and catchbasins, which can provide good opportunities for retrofits. Many
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jurisdictions have existing stormwater conveyance systems that are purely collection
systems with no treatment at the point of collection, discharge point or elsewhere throughout
the conveyance. The objective of this retrofit option is to promote greater detention or
infiltration within the conveyance system. This can be accomplished by adding extra
storage, enhancing exfiltration or employing off-line sedimentation facilities. One typical
example is a site where the bottom of a series of catchbasins is removed, excavated and
backfilled with stone. This modification allows a portion of the first flush of runoff to be
diverted into the soils, rather than through the pipe system. Other engineering solutions
involve modifying the storage or release rate of catchbasins to promote settling. Other
examples include retrofitting existing residential areas with low-cost dry wells, dry swales,
grassed channels with checkdams.

Opportunities to provide treatment at either the collection point or the discharge point should
be investigated. In addition, designers can explore whether the storm drain network can be
modified to relocate collection points to places where there is adequate land to provide
stormwater treatment. The public works department should always be consulted to
determine what, if any, possible improvements might be made to the public storm drain
system for which it is responsible.

The pollutant removal rate of this offset is likely to be highly specific to the particular site
conditions and stormwater conveyance network. Because of the variability of this offset
option and innovative systems, the designer and the local jurisdiction working cooperatively
with the Commission should determine the phosphorus removal rate.

Option 4: Reducing the Imperviousness of an Existing Property

Some older waterfront areas are so intensely developed that there is no available land for
most offset options. As an alternative, these jurisdictions may consider the option of
reducing or eliminating impervious cover on publicly or privately owned lands. Some
jurisdictions have acquired tax-delinquent properties within the Critical Area. These
abandoned properties may be purchased by a developer seeking an offset and can be
subsequently converted to vegetated open space and maintained in a perpetual easement.
Developers also have the option of purchasing private land for this purpose.

A review of aerial photography and the tax delinquent property rolls can be used to
determine if there are any sizeable abandoned parcels. These parcels may be converted to
open space within the Critical Area. In some cases, reductions of impervious cover can be
accomplished through the reconfiguration of existing parking lots and roads serving schools,
government buildings, libraries, and hospitals.

o The pollutant removal credit given for this offset is based on the amount of impervious
surface converted to pervious surface. For example, if an applicant removes 2,000
square feet of impervious surface from a property that would satisfy the pollutant
removal requirement associated with the construction of a 2,000 square foot building on
the project site. Applicants may also reduce imperviousness through the use of
permeable pavers. The perviousness of permeable pavers range from 10 to 50%,
depending on the product and it must be installed to the manufactures specifications.
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The applicant should collaborate with the local government to determine exact
imperviousness. An applicant could obtain additional pollutant removal credit by
planting the area where impervious surface was removed. Planting native trees and
shrubs in the area would result in an additional pollutant credit at a rate of two pounds
for every one acre planted. Trees should be planted at a density of 400 trees per acre.
Up to 30 percent of the planting may be accomplished with shrubs (one tree equates to
three shrubs).

Option 5: Innovative Offset Options
Jurisdictions have considerable latitude to use innovative methods for offsets, as long as

they can provide a reasonable estimate of the phosphorus removed. Innovative techniques
are encouraged. Several acceptable examples include:

a) Restore a degraded tidal or non-tidal wetland

In urban areas, many floodplain wetlands have been filled or drained to make room
for development while increased storm flows and runoff cause streambeds to erode,
ultimately disconnecting the stream from its floodplain. Wetland restoration should
target degraded tidal or non-tidal wetlands in the Critical Area. Restoration may
include removing fill, roads or man-made features; restoring natural water circulation
patterns; planting marsh vegetation; and removing bulkheads or other structures.

The only requirements would be that the project would need approval by the
appropriate State and/or federal permitting agencies and that water quality and
habitat benefits generated by the project be documented. A phosphorus reduction of
three pounds for each acre of wetland restored can be granted, given that the restored
wetlands have considerable ability to reduce phosphorus and other pollutants.

b) Restore a channelized stream

Stream channelization is the practice of straightening stream channels to increase
conveyance capacity, eliminate floodplains and drain wetlands. Stream de-
channelization is the practice of returning stream channels to as natural a condition
as possible, given the constraints, while creating a stable, non-erosive stream
channel. The extent that de-channelization can be undertaken is primarily limited by
constraints such as adjacent land use, infrastructure, and flood conveyance. Changes
in sediment transport within the de-channelized reach can alter erosion and
deposition patterns, for better or worse, in downstream waters. Careful hydrologic
and hydraulic modeling, as well as careful design is required. A phosphorus
reduction of 0.035 pounds for each linear foot of restored stream can be granted
(Baltimore County, 2002).

Stream daylighting

Stream daylighting is the process of unearthing and re-establishing surface streams
that have been enclosed in pipes or culverts. Many of these streams were piped out
of convenience to eliminate a floodplain, create additional buildable land, or simply
because that was the way things were done. Daylighting can pose significant
challenges as a restoration practice. Not only does the practice require the skills and
knowledge of channel design, but also buried streams are often constrained by the
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lack of available land area, incompatible land uses, infrastructure and utility
conflicts, and the fear of negative consequences. Despite these constraints, dozens of
urban streams have been successfully daylighted across the country. A phosphorus
reduction of 0.035 pounds for each linear foot of restored stream can be granted
(Baltimore County, 2002).

d) Implement a riparian reforestation project
A riparian forest buffer is a vegetated zone located immediately adjacent to a stream,
river or other waterbody, whose vegetation reflects the pre-development riparian
plant community, usually a mature forest. Ideally, the minimum buffer width should
be 100 feet. Applicants should check with the local buffer requirements and use this
as the target width. In some cases, it may be acceptable to establish a non-riparian
buffer strip adjacent to other land uses that contribute significant phosphorus
pollutant loads (e.g., agricultural and pasture areas). The offset consists of securing a
buffer strip easement (if privately owned) and performing the necessary vegetative
restoration/reforestation. Ideal sites for riparian reforestation may already be
identified through a local watershed plan or Watershed Restoration Action Strategy
(WRAS). Local governments and applicants should work cooperatively to select and
implement such opportunities.

For this project, a phosphorus reduction of two pounds for each acre planted can be
granted.

e) Install trash interceptors on existing stormwater inlets
This simple offset opportunity entails the installation of trash interceptors on inlet
and outlet pipes to catch the floatable garbage. The local public works agency
should be consulted at the planning stages of this project. Based on limited
performance monitoring, a phosphorus removal credit of 0.1 pounds per storm drain
inlet or outlet treated is appropriate. To get the credit, applicants must demonstrate
that a long-term maintenance plan is in place to collect and properly dispose of
trapped materials.

f) Improve existing stormwater ponds by planting forested buffer areas around the
facility
A forested buffer around a stormwater pond has numerous benefits that include
improved aesthetics, shade (can lead to reduced water temperatures), additional
habitat, and minimized impacts from adjacent land uses. Plantings should comply
with state and local dam safety requirements (e.g., no plantings on pond
embankment) and should not be located within the maximum design pool elevation.
For this project, every acre of forest planting equals two pounds of pollutant
removal. Trees should be planted at a density of 400 trees per acres. Up to 30
percent of the planting may be accomplished with shrubs (one tree equates three
shrubs).
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8)

h)

Develop and implement a public education program about stormwater management
Structural stormwater practices, while effective, are not capable of removing 100%
of pollutants. Stormwater education programs further reduce the likelihood of
contamination of stormwater runoff. Two basic types of stormwater education
programs are awareness and personal stewardship. Awareness includes raising basic
knowledge about stormwater runoff and the Critical Area using signs, storm drain
stenciling, and other educational materials. Personal stewardship educates residents
about the individual roles they play in the Critical Area and their influence on water
quality. Stewardship programs focus on specific messages about positive and
negative behaviors that influence phosphorus and stormwater pollution (lawn
fertilization, car washing, etc.). It is difficult to assign a specific phosphorus credit
for this option, but as a rule of thumb, a reduction rate of one pound of phosphorus
per $10,000 invested in education can be assigned. In all cases, education programs
must be developed in cooperation with the local government agency responsible for
implementing the Critical Area Program. It is difficult to assign a specific
phosphorus credit for this option because it is likely to be highly specific to the
particular jurisdiction, the proposed program, and the proposed audience. Because
of the variability of this offset option, the local jurisdiction working cooperatively
with the Commission shall determine the phosphorus removal rate.

Over-designing another pending project

Under this option, an applicant who is unable to entirely comply with the 10% Rule
onsite may over-design another pending project. In this case, over-design is
referring to an increase in the amount drainage area treated (more than what is
required via the 10% Rule). Over-designing may be accomplished by sizing the
BMP to treat a larger drainage area than would normally be required. By over-
designing the stormwater management of a pending project, the applicant may
receive credit for the additional pounds of phosphorus removed beyond the onsite
Critical Area requirements. This option will be considered on a case-by-case basis.

In order to receive credit for this option, the applicant must demonstrate that:

e the over-design is part of the same development parcel as the project not
within compliance (i.e., may be phase II of a multi-phased development
project)
built-out plans exist for the entire development project (all phases)
the over-design meets the State’s stormwater regulations
the over-design meets onsite Critical Area pollutant removal requirements
the over-design must be in place by the project’s completion

For example, a large development site with multiple construction phases is entirely
located within the IDA. For phase I of the development site, the applicant is unable
to fully meet the pollutant removal requirement. However, the applicant is able to
demonstrate that by over-designing the stormwater BMP meant to serve phase II,
he/she is not only able to meet the Critical Area pollutant removal requirement for
phase I but is also removing enough phosphorus to make up the amount that was not
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met under phase I. The over-designed BMP must be in place by the completion of
phase L.

The pollutant removal associated with the conversion of a new BMP should be
calculated using Worksheet B and estimating the pollutant removal requirement for
“Phase I’. Once the applicant has determined the pollutant removal requirement for
the “Phase I, a second Worksheet B should be completed to document the estimated
phosphorus removal requirement and the load removed by the over-designed BMP
for “Phase II”. The “pollutant removal credit” associated with the over-design of the
BMP is the difference between the Phase II's pollutant removal requirement and the
load removed by the over-designed BMP.

Offset opportunities can be evaluated using a combination of aerial photos, vegetation maps
and field verification. These opportunities may already be identified through existing
watershed plans, stormwater retrofit and offset inventories, and Maryland Department of
Natural Resources' Watershed Restoration Action Strategies (WRAS). Applicants must
work cooperatively with the local jurisdiction to select and implement such opportunities.

Other innovative options such as better housekeeping (e.g., street sweeping and storm drain
cleanouts) may be approved contingent upon developing a protocol agreed upon by the
Commission and local jurisdiction.

Unacceptable Offsets
Any activity or practice that is required under existing statutes, permits, National Pollutant

Discharge Elimination System (NPDES) stormwater requirements or regulations may not be
used as an offset. For example, a developer cannot take credit for constructing a BMP in a
developing area that is already subject to the water quality provisions of the Maryland
Stormwater Law. Likewise, a government cannot take offset credits for constructing a
regional BMP that is primarily intended to control runoff from new or planned development
activities. Additional offsets that are unacceptable include the required mitigation of
wetland impacts and required 100-foot buffer plantings (plantings are required when there is
a change in land use under Critical Area regulations).

Administering Offsets

The primary responsibility for administering an offset program lies with each local
jurisdiction. Offset programs are most effective when the local government develops a
stormwater management plan, related regulations that identify offset opportunities and clear
methods for implementing them. It is strongly recommended that a jurisdiction develop and
use a written application to use offsets in order to fully document why an on-site BMP is not
feasible and to ensure that offset measures are adequately identified. An offset application
would include the information in the two cases discussed below:

1. Physical factors and/or site conditions prevent the use of any urban BMP at the

development site. The offset would be equal to the entire pollutant removal
requirement calculated for the site.
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2. A stormwater BMP is installed, but is not sufficient to meet the entire pollutant
removal requirement for the site. The offset would then be equal to the removal
requirement for the project site less the load removed by an on-site BMP.

Generally, an offset program would be administered by the agency that implements the
Critical Area and stormwater management regulations. If these two programs are
administered by different agencies, for example the Planning and Zoning Department and
the Public Works Department, it may make sense for them to work cooperatively on an
offset program, but to identify a lead agency for the day-to-day implementation. The lead
agency would be responsible for reviewing offset applications, identifying and approving
acceptable offsets, overseeing implementation of offsets, and tracking offset program
effectiveness. Local jurisdictions have considerable latitude concerning their level of
involvement in actually implementing offsets. Three possible approaches to implementing
local offset programs are described below.

Approach 1:
In this approach, the local jurisdiction’s role is largely restricted to reviewing the proposed

offset. The developer is responsible for finding an acceptable offset project and for
performing all subsequent design, construction and maintenance activities. The local
jurisdiction’s responsibility is limited to prescribing general guidelines on acceptable offset
options, reviewing the developer’s offset plan for conformance with all local regulations,
holding a performance bond, inspecting construction of the offset, and either monitoring or
assuming subsequent maintenance.

Approach 2:
In this approach, local jurisdictions have a more active “brokering” role whereby they

become involved in assisting an applicant in implementing the offset. In this situation, the
developer is still required to design, construct and maintain the offset, however, the local
jurisdiction works closely with the developer to help him/her find a suitable offset option
and a site that will meet his/her needs. If the offset site is located on property owned by a
third party, the local jurisdiction assists the developer in approaching the property owner and
obtaining any necessary easements and maintenance agreements. In short, the local
jurisdiction’s role is to actively facilitate offsets.

Approach 3:
In this approach, the local jurisdiction takes on responsibility for all phases of the offset

program. In contrast to the other approaches, the developer is only responsible for paying an
“offset fee.” The local jurisdiction then identifies a site and an appropriate BMP, which is
constructed using the collected offset fee. This approach works most effectively when a
local jurisdiction has conducted a detailed inventory of potential sites and potentially viable
stormwater treatment options, from which it selects priority sites. The local jurisdiction then
performs preliminary design and cost analyses for the projects, and determines an
appropriate fee sufficient to cover the design and construction of the project, as well as any
purchase, lease, or easement cost. In some cases, maintenance costs may also be included.
The local jurisdiction then contracts for the design and construction of the offset project and
constructs the individual offset within two years of the date that the offset fee is collected. In
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most cases, the local jurisdiction will maintain the offset projects. The two year provision
may be waived if the local jurisdiction is accumulating funds for a larger project (i.e., such
as a regional stormwater facility). To receive this waiver, the local government must have a
plan in place describing the use of accumulated funds.

Local jurisdictions have the additional responsibility of tracking and reporting the overall
performance of the offset program to the Critical Area Commission (CAC) and interested
citizens.

The three approaches attempt to recognize the fact that the need for offsets will vary from
jurisdiction to jurisdiction. For example, a small municipality that may rarely, if ever,
receive an offset application may opt for the first approach in order to reduce its
administrative burden. On the other hand, a jurisdiction that receives several applications a
year may wish to implement the second or third approach; these reduce possible delays for
desirable development projects and provide greater control in which offsets are used and
where they are located.

Elements of a Local Offset Program

In order to effectively implement a local offset program, a local government must address
four elements in its local codes, ordinances, regulations, or policies. These are an inventory
of offset opportunities, an implementation mechanism, a financing mechanism, and a
tracking system as described below. The level of effort and responsibility for each element
varies depending on which offset program approach is selected by a local jurisdiction.

Inventory of Offset Opportunities

The first element necessary to implement an offset program is an inventory of potential
offset opportunities within the jurisdiction. The jurisdiction must perform or obtain
consultant services to perform a survey to identify the most suitable sites and techniques for
offsets. This element is needed for all approaches to implementing offset programs, and the
scope of the local jurisdiction’s effort and involvement depends on which approach they are
using to implementing the offset program. The inventory is important for a number of
reasons. First, a list of potential sites/techniques enables the local jurisdiction to quickly
respond to an offset application. Without a list of potential sites, it is likely that local
jurisdictions may encounter significant delays in processing applications. Second, the
inventory helps local jurisdictions set priorities for its offset program and provides a rational
basis for selecting the most effective and least expensive offset options. Finally, an offset
inventory allows for an accurate determination of offset fees. Without an inventory and
associated cost data, it is difficult for local jurisdictions to establish an appropriate offset fee.
Costs will vary by location. Cost data specific to conducting a stormwater retrofit inventory
is available in Appendix G.

Implementation Mechanism

In order to effectively administer an offset program, a local jurisdiction must have clear and
concise criteria specifying how the program works and which agency takes the lead
responsibility. These criteria must be reviewed and approved by the Critical Area
Commission. This generally involves provisions in local codes or ordinances regarding who
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will be responsible for each of the four major phases of offset implementation (planning,
design, construction, and maintenance) and the time frame in which they will be
accomplished. The provisions should also specify how offsets located on properties owned
by the local government or a private individual shall be maintained. For example, if a local
government allows a riparian buffer planting as an offset, the trees cannot be removed at a
later date to accommodate a development project. A description of the four phrases is
provided below.

The planning phase involves selecting the most suitable sites from the offset inventory and
preparing preliminary concept designs and associated cost estimates for the sites selected. It
also includes estimating the amount of pollutant load controlled by the offset projects and
calculating the total cost per pound removed. This phase also involves determining whether
the offset will be protected by the jurisdiction’s ownership of the property or through an
easement or similar legal instrument.

The design phase includes the final design of the offset projects, including
hydrologic/hydraulic computations, geotechnical engineering, final design of the structure
and preparation of construction specifications and bid documents.

The construction phase involves advertising for bids and awarding the contract for the
construction of the project as well as oversight and inspection during construction.

The_maintenance phase includes defining and assigning maintenance responsibilities over a
minimum 20-year period, negotiating maintenance tasks and schedules, and allocating a
maintenance budget. Maintenance also includes executing appropriate easements or other
legal instruments to ensure that offsets located on properties owned by the local government
or a private individual are maintained and not eliminated during subsequent redevelopment
efforts. For example, if a local government allows a stream buffer reforestation as an offset,
the buffer vegetation cannot be removed at a later date to accommodate a development
project.

A Financing Mechanism

An important element of an offset program is the option to collect offset fees when
appropriate. It may be appropriate to collect offset fees when the identified offset
opportunities are large and costly or when an offset opportunity has been identified but
cannot be implemented immediately. The collection of offset fees allows a developer to pay
the local jurisdiction a fee to finance public sector implementation of an offset. The amount
of the fee is variable and is based on the amount (pounds) of the unmet pollutant removal
requirements at the developer’s project site. The fee must be established to recover all of the
costs incurred by the local jurisdiction in implementing the offset program including
planning, design, construction and maintenance.

A Tracking System
A tracking system is needed in all local offset programs, to demonstrate in reasonably

quantitative terms, that the program is, in fact, accomplishing its intended objective. Local
jurisdictions must keep detailed and accurate records of the pollutant loadings associated
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with specific projects, of the fees collected, and of the fees expended on the individual and
cumulative remedial measures. They must demonstrate that the total amount of phosphorus
removed by offset measures is equal to or greater than the total phosphorus load generated
by development projects that do not provide treatment on site.

Offset Fees

In some jurisdictions, it may be more practical to collect offset fees on a project-by-project
basis, rather than implement an overall offset program that may or may not include offset
fees. If a jurisdiction opts to collect offset fees, specific provisions relating to the collection
and expenditure of the offset fees will be included in the local zoning or Critical Area
ordinance. These provisions will ensure that adequate fees are collected, that fees are spent
on appropriate water quality improvement projects, and that projects are accomplished in a
timely manner. Jurisdictions must show that the fees collected can cover the costs of
phosphorus removal or an equivalent water quality improvement.

Because determining an offset fee can be a complex task for local jurisdictions this section
provides data on the actual costs of stormwater management and general guidelines for
setting a locally appropriate offset fee. Brown and Schueler (1997) evaluated the actual
costs for 73 stormwater BMPs in the mid-Atlantic region, and developed cost equations and
cost per cubic foot of water quality storage provided. The data from this study can provide
the basis for setting an offset fee that fully recovers the cost to remove phosphorus from one
acre of impervious cover. Based on this data it was determined that the fee necessary to
fully recover the cost to remove phosphorus from one acre of impervious cover ranges from
$22,500 to $38,400 per pound of phosphorus removed. These costs (adjusted for inflation)
account for several aspects of stormwater BMP implementation including construction costs,
design, engineering, permitting, and maintenance. Additional information on this cost
estimate can be found in Appendix G.

Costs may vary and jurisdictions are encouraged to develop their own fees utilizing this
information and more specific local cost data. However, for many local jurisdictions, very
little cost data is available to estimate the costs associated with local offset programs. Costs
can vary widely depending on the nature of the offset option(s) used and the availability of
suitable sites. As a result, it is not likely that local jurisdictions will be able to accurately
assess offset costs until they complete the offset inventory, screen suitable options and
conduct preliminary design/cost estimates. Therefore, local jurisdictions may decide to use a
fee within the range included herein until additional data is collected in the local jurisdiction
based on the implementation of specific projects. Once projects have been accomplished,
information regarding the cost of the specific BMPs and the pollutant load removal
estimates can be used to determine a per pound cost. The final offset fee for the jurisdiction
would then be the total cost of the BMPs divided by the total phosphorus load removed
expressed in terms of dollars per pound of phosphorus.

Local jurisdictions may consider waiving or modifying these costs for small property
owners (sites of one acre or less), brownfields, or other special infill sites. Local
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jurisdictions need to include provisions for this fee modification in their critical area or
zoning ordinance.

If a local jurisdiction chooses to establish its own offset fees, it must consider all of the costs
associated with the offset. The offset fee should reflect the costs associated with the
planning, design, construction, and maintenance of offset facilities constructed (see
Appendix G).

Planning
Planning costs include the staff time necessary to conduct an inventory of offset

opportunities and involve reviewing plans, checking sites in the field, coordinating with
various local agency staff, and screening sites. Additional costs may be associated when
private lands are used because staff effort would be needed to contact and negotiate with
private landowners. In some cases, costs associated with watershed-scale modeling will need
to be considered. The planning process can be facilitated if a jurisdiction has previously
completed a comprehensive watershed plan with specific information about stormwater
management.

Design Costs
Design costs are incurred in preparing and obtaining approval for the offset project plan, in

preparing construction specifications and drawings and for construction oversight and
inspection services. Design costs for construction of typical offsets run 15 to 25% of the
total construction cost. This depends on the complexity of the site characteristics and if
concept plans and details are available for the proposed offset.

Construction Costs

Construction costs widely vary depending on the offset project. Estimated costs of
stormwater retrofits are provided in Appendix G. Stream restoration costs are highly
variable and can range from $10 to $300 per linear foot. These costs do not account for any
utility relocations, bridge/culvert replacement, or potential land acquisition.

Local jurisdictions should also take into account the cost of land. Although it is preferable
to implement offsets on publicly owned lands, this is often not possible, and the cost of fee-
simple acquisition or easement acquisition must be considered.

Maintenance

Maintenance is frequently overlooked, but is necessary to maintain the pollutant removal
function of a stormwater BMP and many other potential offset projects. Consequently, a
mandatory element of any offset program is the reservation of funds to cover anticipated
maintenance costs over a 20-year period. Stormwater BMP annual maintenance costs are
estimated to be 3 to 5% of the initial construction cost and cover both routine tasks (e.g.,
grass mowing, inspection, debris removal) and sediment removal. The incremental
maintenance costs associated with offsets that involve retrofitting an existing BMP are
largely confined to extra sediment removal expenses, which are estimated to be 1 to 2% of
the initial construction cost per year.
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SECTION 7.0 FREQUENTLY ASKED QUESTIONS

This section answers frequently asked questions (FAQs) pertaining to the 10% Rule. These
FAQs are organized under the following categories:

General Information

Standard Application Process

Calculating Impervious Cover

2000 Maryland Stormwater Design Manual and the 10% Rule
Best Management Practices (BMPs)

Residential Lot Development

Special Development Scenarios

Critical Areas Buffer

Offsets

General Information
1. What is the Critical Area?

In 1984, the Maryland General Assembly resolved to reverse the deterioration of the
Chesapeake Bay’s environment by enacting the Chesapeake Bay Protection Act. The
Act required 16 counties, Baltimore City, and 44 municipalities surrounding the Bay to
implement a land use and resource management program designed to mitigate the
damaging impact of water pollution and loss of natural habitat, while also
accommodating the jurisdiction’s future growth. The General Assembly passed the
“Atlantic Coastal Bays Protection Act * in 2002 that added the area surrounding the
five Atlantic Coastal Bays and their tributaries to the Critical Area. The Critical Area
Act recognizes that the land immediately surrounding the Bay and its tributaries has
the greatest potential to affect water quality and wildlife habitat and thus designated all
lands within 1,000 feet of tidal waters or adjacent tidal wetlands as the “Critical Area.”

2. Who and what does the Critical Area Act affect and how can I find out if my property
is in the Critical Area?

The Act affects all those who live or own property within 1,000 feet of the
Chesapeake Bay, Atlantic Coastal Bays, and their associated tidal waters and
wetlands. All development or use of land located within the Critical Area is affected
in some way. Land located in the Critical Area is subject to additional regulations;
however, these regulations do not prohibit the land from being developed and used.
Counties and municipalities affected by the Critical Area regulations maintain maps
showing the extent of the Critical Area. Information about the maps and the Critical
Area can be obtained from the local planning and zoning office.
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What is the Critical Area Commission for the Chesapeake and Atlantic Coastal Bays
and how does it affect me?

The 29-member Critical Area Commission for the Chesapeake and Atlantic Coastal
Bays was established by the 1984 Chesapeake Bay Protection Act and amendments
to the Act in 2002. The Commission designed the Critical Area Criteria which are
the basis of 61 local Critical Area Programs. The Commission is a State agency that
reviews and approves local jurisdiction’s Critical Area Programs and amendments to
those programs. The Commission staff review and comment on subdivisions, site
plans, variances and other local development proposals within the Critical Area.
However, each local jurisdiction maintains sovereignty in creating, adopting, and
implementing its local program in accordance with the Commission’s Criteria.

Does the Critical Area Commission have to approve all applications to build or
develop in the Critical Area?

No. The Commission reviews and approves State government projects on State land
and some local government projects that involve major development or development
that involves approval under specific conditions. Most residential building permits
can be reviewed and approved by the local government. If the permit involves a
variance or special exception, then Commission staff will review it and provide
comments on the proposed project to the local government. Applicants should
remember to check with their local planning and zoning office before undertaking
any development activity within the Critical Area.

Who should be contacted about a stormwater problem?

The local Public Works Department or Planning Department usually handles
stormwater management issues, and complaints and questions about stormwater
problems should be directed to them. General information about stormwater
management is available from the Maryland Department of the Environment, which
can be accessed on-line at www.mde.state.md.us

Standard Application Process

6.

How does an applicant perform the calculations for a redevelopment site that has an
existing BMP that is assumed to be adequately sized and designed to treat the
“existing conditions” load?

The 10% Rule requires a 10% reduction below pre-development conditions, so a
BMP sized to treat the pre-development load will not satisfy the 10% Rule
requirements. The applicant must complete the Standard Application Process. If the
existing BMP is an approved structural practice, it should be identified in Step 5 of
the Standard Application Process. If the existing BMP is not an approved structural
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practice, or if the BMP does not satisfy the removal requirements, the applicant
should examine other opportunities to meet the 10% Rule requirements.

7. How does an applicant perform the calculations for a redevelopment site that has an
existing older BMP that does not meet the current design standard, but may be
providing some water quality benefit?

The pollutant removal associated with the existing BMP may be estimated based on
the best available information about the design and construction of the BMP and its
performance. An applicant should work with the local government and the
Commission to estimate the removal efficiency rate of the BMP. Most likely, the
removal efficiency of the existing BMP will be somewhat lower than the removal
efficiencies in Section 4.0 depending on the age and type of the BMP.

8. How should the calculations be performed when the acreage of the drainage area
changes from the pre-development to the post-development conditions because of
site grading?

The applicant should apply the post-development drainage boundaries to the pre-
development site to calculate pre-development loads. The site area should remain the
same for all calculations.

- How does the “fraction of drainage area served” listed in Step 5 of the Standard
Application Process affect the 10% rule requirements?

The fraction of the drainage area served by BMPs is rarely 100% of the development
site, yet is often reported as so. The plan submittal should clearly delineate the
drainage area associated with each proposed BMP (see Figure 7.1 for an example).
The drainage area should be measured, and divided by the total site area (or, if the
site has been split, divided by each “workable unit”) to determine the fraction of
drainage area served. The fraction of drainage area served is then used to determine
the total load removed.
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10.  How should an applicant handle large sites to ease the review process?
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Figure 7.1 Delineation of Drainage Area Served by the BMP

Large development sites may be broken up into separate workable units based on
drainage divides or type of development (see Figure 7.2 for an example). Separate
worksheets for each “unit” must be completed.

. The pollutant removal requirement can be met through an additive process
across the site. This is accomplished by comparing the total load removed for
each unit with the sum of the Removal Requirement (RR) for the site.

. All phases of a development should be included in the computations, using
conceptual impervious cover estimates for later phases.

11.  How does an applicant handle negative removal requirements?

Under certain scenarios, the calculations can result in a value less than zero for the
pollutant removal requirement. This less-than-zero scenario is referred to as a
negative removal requirement, and can happen when a drainage area has less than
17% imperviousness. An applicant must complete calculations for each drainage area
and select BMPs to meet the removal requirements for each drainage area. Once this
is done, sites with multiple drainage areas are evaluated on a drainage area by
drainage area basis and not by the summation of the site's total drainage area.

Negative removal requirements (RR) are not portable to other sites or drainage areas.

Negative values for RR must be rounded up to zero for determination of total site
compliance.
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12. What if a BMP plan only meets a portion of the Removal Requirement on site?
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Figure 7.2 Using Drainage Divides to Break-Up the Site into Workable Units

If at all possible the applicant should try to improve the BMP design or lower the
level of site impervious cover as a means to ensure compliance through an
improved design. If changes to the design are proven infeasible, the plan reviewer
should choose an appropriate offset project to fully meet pollutant removal
requirement. See Section 6.0 for more information on offset options.

13. Do the calculations for the Standard Application Process have to be completed for
portions of the site that will be left undeveloped?

Yes. Generally, the Standard Application Process must be completed for the entire
portion of the site within the Critical Area that is designated IDA. Certain
development projects on large sites that are developed over time, such as college
campuses or airports, may have some flexibility with addressing stormwater
requirements for portions of the site as various projects are completed. The applicant
should work with the Commission and appropriate State and local government staff
to identify the best method for addressing the pollutant reduction requirement. In
some cases, the development of a comprehensive stormwater management plan for
the entire site is the most practical and effective way to address large sites that are
developed over many years.
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Calculating Impervious Cover

14.

15.

16.

17.

18.

For purposes of stormwater calculations within the IDA, what is "impervious
cover?”

Impervious cover is defined as those surfaces in the landscape that impede the
infiltration of rainfall and result in an increased volume of surface runoff. As a
simple rule, human-made surfaces that are not vegetated will be considered
impervious. Impervious surfaces include roofs, buildings, paved streets and parking
areas and any concrete, asphalt, compacted dirt or compacted gravel surface.

Are certain types of BMPs that “hold water,” such as ponds and wetlands,
considered impervious?

No. Although these facilities may technically be all or partially impervious, these
facilities do not generally generate or accelerate stormwater flows and they function
to collect and treat pollutants rather than generate them. For purposes of performing
stormwater calculations, all BMPs are considered pervious unless they are located
within or under an impervious structure such as a building or parking lot.

How far back should an applicant go when determining pre-development impervious
cover?

Pre-development impervious cover is defined as the impervious cover at the site at
the time that the development planning process begins.

Should wooden decks count as impervious cover?

Wooden decks are considered impervious unless:

e The deck is constructed with gaps between the boards and, instead of a
concrete pad, a sloping 6” gravel bed is placed under the deck to allow
stormwater to infiltrate into the soil. Sheet flow from deck runoff can be
insured and erosion reduced by the placement of a gravel bed with vegetative

stabilization.

If a concrete pad is placed under a wooden deck, include the square footage of the
deck into the total impervious calculation. See Appendix F for more information.

Decks that are not constructed in this manner or that are made of concrete are
considered impervious.

Should gravel roads and dirt drives be included in the impervious cover calculation?

Both gravel roads and dirt drives should be considered as impervious surface areas
for the following reasons:
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° Compaction of these non-paved surfaces occurs over time with increased use,
which prevents infiltration of rainwater into soils. -
J Gravel roads and dirt drives become sources of erosion and sediment

transport during storm events.
See Appendix F for alternative driveway designs.
Should landscaping ponds and swimming pools be counted as impervious cover?

Landscaping ponds and swimming pools should be included as part of the total site
impervious cover. Although pools may collect portions of stormwater runoff, they
are not designed as a stormwater facility. In addition, they disrupt the natural ability
of soils to percolate/filter surface runoff. In the case of landscaping ponds, the same
criteria and reasoning applies, regardless of the use of the pond.

Permeable pavers and porous pavement are considered partially pervious. How can
the percent of perviousness be determined?

The applicant should submit the manufacturer’s specifications for the specific
product proposed to be used to the local Critical Area Planner ofr review and a
determination of perviousness.

2000 Maryland Stormwater Design Manual and the 10% Rule

21.

22,

Do local governments and consultants still need to submit 10% Rule Worksheets
when stormwater management for a site falls under the requirements of the MDE
Manual?

Yes. Commission staff and MDE staff think that in most cases compliance with the
MDE Manual will meet or exceed the requirements for compliance with the 10%
Rule for new development projects. However, until this is verified through actual
practice, the worksheets still need to be submitted.

Do these worksheets need to be submitted to the Critical Area Commission?

Yes. For projects that require submittal to the Commission as specified in COMAR
27.03.01.03 for review and comment, the applicant must submit the 10% Rule
worksheets with the site plan or subdivision plat. For projects that do not require
review and comment by the Critical Area Commission, submit the 10% Rule
worksheets to the local agency responsible for reviewing them.
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23.

24.

25.

Why are there differences between MDE’s 2000 Maryland Stormwater Design
Manual and the Commission’s Urban Stormwater Quality Guidance?

MDE’s 2000 Maryland Stormwater Design Manual addresses stormwater
comprehensively and the provisions relate to all aspects of stormwater management
including stormwater quantity, stormwater quality, stormwater velocity, groundwater
recharge, stream degradation, and overbank flooding. The Commission’s guidance
relates only to stormwater quality and the provisions in the Critical Area Criteria that
require a 10% reduction in pre-development pollutant loadings.

COMAR 26.17.02 defines redevelopment as “Any construction, alteration, or
improvement exceeding 5,000 square feet of land disturbance performed on sites
where existing land use is commercial, industrial, institutional, or multi-family
residential.” This definition is different than the one provided in the 10% Rule
guidance. Which definition should be used?

Applicants should use the definition in the 10% Rule guidance for compliance with
the Critical Area pollutant reduction requirement. Applicants should use the
definition in the 10% Rule guidance that categorizes redevelopment as a
development activity that takes place on a site with pre-development imperviousness
greater than 15%. New development is defined as a development activity that takes
place on a site with pre-development imperviousness less than 15%.

The MDE Manual applies to any construction activity disturbing 5,000 or more
square feet of earth, and exempts the following activities:

° Additions or modifications to single family structures that do not disturb
more than 5,000 square feet of land
J Developments that do not disturb more than 5,000 square feet of land

Are these activities also exempt from compliance with the 10% Rule?
No.

Additions or modifications to single family structures that disturb 250 square feet or
more of site area must comply with the 10% Rule, using one of the three options
described below:

° Option 1. Submit a Residential Water Quality Management Plan
. Option 2. Plant Trees and/or Shrubs on the site
° Option 3. Implement an Offset

Individual residential development projects that disturb an area greater than 5,000
square feet may also be required to submit a standard stormwater management plan
for single lot residential construction. See Section 5.0 for more information on
individual, single-family residential development requirements.
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Developments that disturb less than 250 square feet of land are exempt, but those
that disturb between 250 square feet and 5,000 square feet must comply with the
10% Rule. Those that disturb over 5,000 square feet must comply with both the 10%
rule and the MDE Manual.

Agricultural activities are exempt from 10% Rule compliance because Best
Management Practices on agricultural lands are implemented through Soil
Conservation and Water Quality Plans administered by the local Soil Conservation
Districts.

Why aren’t additions or modifications to single family structures exempt?

Additions to single family structures and projects that disturb less than 5,000 square
feet are not exempt from 10% Rule compliance because the Critical Area Criteria
require that for both new development and redevelopment projects, pollutant
loadings must be reduced by at least 10% below the level of pollution on site prior to
development. The Criteria do not provide for exemptions because for every
development activity, some effort should be made to improve water quality. Rather
than provide for exemptions, the Criteria do allow for the implementation of
alternative measures or offsets that compensate for the undesirable impacts of
development on water quality.

The MDE Manual doesn’t address BMPs in a series. Can an applicant still use
them?

Yes, an applicant can use BMPs in a series to meet the 10% Rule requirements, per
the following conditions:

. Each BMP must be sized to treat the full water quality volume (WQy,) for the
area draining to it, per the 2000 Maryland Stormwater Design Manual.

. The pollutant load removed by the first BMP in the series is calculated per
Step 5 in the Standard Application Process (see Table 4.7).

. The removal efficiency of the second BMP in the series is one-half of the
total phosphorus removal efficiency displayed in Table 4.8. For instance, the
total phosphorus removal efficiency for wet ponds is 50%. If the wet pond is
the second BMP in a series, a removal efficiency of 25% is used to calculate
the phosphorus load removed by the second practice.

° The “Lpost” (see Table 4.7) used to calculate the load removed by the second
BMP in the series equals the pollutant load exported from the first BMP in
the series, not the average annual load of total phosphorus exported from the
post-development site.

Load Removed, LR = (LRgmp1) + (LRpmp2) + (LRBMP3)
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28.

29.

30.

Where (LReMmp1) = (Lposy) (BMP1re) (% DA Served)
(LRemp2) = (Lpost - LRemp1) (0.5) (BMP2ge) (% DA Served)
(LRgmp3) = (Lpost - LRemp2) (0.5) (BMP3gg) (% DA Served)
Can vegetated rooftops be used to obtain a stormwater management benefit?

Yes. Buildings with a vegetated roof system, approved by a local government, the
Critical Area Commission, or MDE, will not be considered as an impervious surface.
This means that when calculating the post-development area of impervious surface,
the applicant should not include the area of a building or buildings with a vegetated
roof. CAC and MDE both consider vegetated rooftops as 100% pervious. Section 4.0
discusses the inclusion of vegetated rooftops in the Standard Application Process.

The MDE Manual gives stormwater credits for the following site planning
techniques: natural area conservation, disconnection of rooftop runoff,
disconnection of non-rooftop runoff, sheet flow to buffers, grass channel use, and
environmentally sensitive development. How do these credits relate to 10% Rule
compliance?

The Critical Area Criteria allows the application of non-structural BMPs to meet the
10% pollutant reduction requirements. Several of these non-structural BMPs align
with options presented in the MDE Manual under the stormwater credits. Some of
the stormwater credits in the MDE Manual apply to reductions in the required
recharge volumes, water quality storage volumes, channel protection storage
volumes, and overbank flood protection volumes. These credits do not apply directly
to phosphorus removal; however, some of the planning techniques will have the
effect of reducing pollutant loadings and ultimately reducing the phosphorus removal
requirement. See Section 4.0 for more information.

The MDE Manual encourages avoiding structural facilities for stormwater
management and using more natural methods. How will this new strategy be
coordinated with 10% Rule compliance?

The application of non-structural BMPs allows for a more natural method for
managing stormwater. The Commission is willing to coordinate stormwater planning
and design with applicants and MDE to identify the most appropriate stormwater
management measures for each site. In cases where nonstructural approaches will
achieve the 10% pollutant reduction requirement, they will be strongly encouraged.

Appendix E provides information on non-structural BMPs that may be used to
comply with the 10% Rule. The non-structural BMPs include filter strips, vegetated
rooftops, permeable pavers, and grass channels. Porous pavement and cisterns may
be approved on a case-by-case basis. Some non-structural BMPs may not be

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 7-10



31.

Section 7.0 Frequently Asked Questions

appropriate for certain sites. Section 4.0 and Appendix E provide additional specific
information about BMPs. For the purposes of this Guidance Manual, these BMPs
have not been assigned phosphorus removal efficiencies but should be used from the
perspective of “reducing the area” of proposed impervious cover. Implementing non-
structural BMPs first at a site can help reduce or eliminate the need for costly
structural BMPs. See Section 4.0 for guidance on incorporating non-structural BMPs
in the Standard Application Process.

The 10% Rule Guidance also allows for compliance with the pollutant removal
requirement using offsets. Section 6.0 provides additional information about offset
options. Many of the offset options involve nonstructural approaches. In general, the
“credit” given for these offsets is determined on a case- by-case basis.

The MDE Manual provides a “sheetflow to buffer” credit. When an applicant
establishes the buffer on a new development project, can they get a phosphorus
removal credit for compliance with the 10% Rule?

On any site where the 100-foot Buffer is required to be established by the Critical
Area Criteria, a phosphorus removal credit for planting a forested buffer within 100
feet of tidal waters, tidal wetlands, and tributary streams (the 100-foot Buffer) is not
permitted. On a case-by-case basis, an applicant may receive phosphorus removal
credit of up to two pounds per acre for planting a forested buffer on a site where
buffer establishment is not required (a grandfathered lot that is not part of the
project) or planting offsite in an area approved by the local government (see Section
6.0).

Best Management Practices (BMPs)

32.

Can BMPs that are not listed as structural BMPs in this guidance be used to meet
the 10% Rule Requirements?

The Maryland Department of the Environment (MDE) periodically reviews new
structural BMPs and determines whether they may be used to meet the management
requirements per the 2000 Maryland Manual. If a structural BMP not included in this
guidance has been reviewed by MDE, the recommendation of MDE should be

followed.

If a proposed structural BMP has not been reviewed by MDE, it may be used to treat
runoff from no more than 10% of the development site for redevelopment projects
only. The total phosphorus removal efficiency used in the Standard Application
Process must be the BMP efficiency as reported by an independent source (i.e., not
associated with the manufacturer of the proprietary device).

Only MDE-approved BMPs may be used to provide stand-alone water quality
treatment for new development.
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33.

34.

35.

36.

Alternatively, some BMPs may be applied as non-structural practices instead. This
will be applied on a case-by-case basis.

Can an applicant obtain credit for BUPs that may not be designed in accordance
with the specifications included in the MDE Manual (i.e., a bioretention area with
less than the specified depth of controlled soil medium)?

Yes. On a case-by-case basis, an applicant may obtain some credit for alternative
BMP designs based on recommendations from the Maryland Department of the
Environment (MDE). Applicants proposing modifications to the design standards in
the MDE Manual should coordinate with Commission staff and MDE staff early in
the design process in order to allow sufficient time to review the proposal.

What kinds of BMPs can be used in linear road rights-of-way (ROWs)?

Several of the structural BMP options are linear in nature and well suited to ROWs,
including:

Infiltration trenches
Perimeter sand filters
Bioretention

Dry swales

Wet swales

Alternatively, stormwater runoff may be conveyed in an grass channel to a structural
BMP. More detail on these BMP options is provided in Appendix E.

How should the calculations be handled for a BMP that is located outside the
Critical Area on a project site?

The applicant should complete Worksheet A to calculate the removal requirement for
the Critical Area portion of the site as they would for a typical on-site compliance
project. The applicant should include the proposed BMP located outside the Critical
Area in Step 5. The post-development load and drainage area served used in Step 5
should be based on the Critical Area portion of the site, even if the BMP is located
outside the Critical Area. The applicant should ensure that the BMP is adequately
sized to treat any run-off draining to it from portions of the site outside the Critical
Area in addition to treating the run-off from within the Critical Area.

Can an applicant meet the pollutant removal requirement by treating portions of a
site that are located outside the Critical Area? How should the calculations be
handled for this situation?

In most cases, if an applicant cannot meet the pollutant removal requirement by
treating stormwater run-off within the Critical Area, then treatment of areas outside
the Critical Area may be considered at the local government’s discretion. This
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situation would be considered an off-site compliance situation, and the applicant
would complete Worksheet B.

How should the calculations be handled for a BMP that treats an on-site pollutant
load, but the BMP itself is located off-site?

The applicant should complete Worksheet A to calculate the removal requirement for
the site as they would for a typical on-site compliance project. The applicant should
include the proposed off-site BMP in Step 5. The post-development load and
drainage area served used in Step 5 should be based on the project site, even if the
BMP is off-site. The applicant should ensure that the BMP is adequately sized to
treat any run-off draining to it from off-site in addition to treating the run-off from
within the Critical Area.

How is an offset different from off-site compliance?

Compliance with the 10% Rule through offsets should be clearly distinguished from
compliance achieved by providing treatment of off-site drainage areas with an on-
site BMP. Treatment of an off-site drainage area with an on-site BMP is a means of
increasing the amount of runoff treated by the on-site BMP and, thereby, increasing
the amount of pollutant load removed. An offset, on the other hand, is not located on
the project site, and may involve activities other than the construction of a BMP.
Offsets are used when on-site practices are either infeasible and/or insufficient to
comply with the 10% Rule at the development site. Applicants can calculate
pollutant loads removed in off-site compliance situations using Worksheet B. In
situations where offsets are used, Worksheet B may be applicable if the offset
involves the construction, conversion, or retrofitting of a BMP. For other types of
offsets, applicants should refer to Section 6 and consult with the local Critical Area
Planner and the staff of the Critical Area Commission for guidance.

Residential Lot Development

39.

How should an applicant treat residential lots in a subdivision that has a community
stormwater facility? What if there is little or no information about the design of the

facility?

An applicant should assume that the facility is not designed to accommodate runoff
from additional development. Development of individual residential lots that involve
construction and associated disturbance of 250 square feet or more of site area must
comply with the 10% Rule, using one of three options:

° Option 1. Submit a Residential Water Quality Management Plan
. Option 2. Plant Trees and/or Shrubs on the site
. Option 3. Obtain an Offset
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See Section 5.0 for more information on residential project compliance.

Special Development Scenarios

40.

41.

How should an applicant address the treatment of stormwater on new or widened
bridges or on berthing facilities that are constructed over open water?

The site area will include the project site plus any areas of open water that will be
covered by post-development impervious surfaces such as a bridge or berth structure.
The pre-development load associated with any open water areas of the project site
will be 0 (zero) pounds per acre per year because open water areas will be considered
the same as a “pervious area” of the project site. The post-development load will be
calculated per the standard application process with the bridge surface or berth
structure considered as impervious.

Can the removal of piles of debris and garbage obtain some sort of stormwater
credit?

No. The removal of debris and garbage from a site is done as part of the normal
construction process and may not receive a credit.

Critical Area Buffer

42.

What is the 100-foot Buffer and how does it differ from the rest of the Critical Area?

A crucial part of habitat protection and water quality improvement is the
establishment of a naturally vegetated, forested Buffer between human disturbances
and sensitive land and water resources. A forested Buffer acts as a filter for the
removal or reduction of sediment, nutrients, and toxic substances that enter adjacent
waterways in land runoff. The Buffer also minimizes the adverse impact of human
activities on habitat within the Critical Area. The Critical Area Act requires the
establishment of a minimum Buffer of 100 feet of natural vegetation landward from
the Mean High Water Line of tidal waters or the edge of tidal wetlands and tributary
streams. In general, in order to develop within the Buffer, an applicant must obtain a
variance by demonstrating unwarranted hardship and proving the project will not
have a negative impact to water quality, plant, fish, or wildlife habitat. Shore erosion
control measures, water access and water-dependent facilities may be permitted in
the Buffer without a variance. Any clearing that occurs for access or water-
dependent facilities must be mitigated through a Buffer Management Plan approved
by the local jurisdiction.

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 7-14



43.

45.

Section 7.0 Frequently Asked Questions

Exactly what is and isn’t permitted in the Critical Area Buffer? Who should be
contacted if a violation is suspected?

The Buffer may be disturbed only for certain activities such as water-dependent
structures, access to the shoreline, and shore erosion control measures. Agricultural
activities within the Buffer are permitted under special guidelines. In general, the
cutting or clearing of trees, except those that are diseased or damaged, is not allowed
in the Buffer. A Buffer Management Plan, approved by the local government, can be
used to allow for reasonable access to the water, the removal of invasive species and
overall enhancement of the Buffer. No other development (e.g., swimming pools,
tennis courts, structures, stormwater management structures, and septic fields) or
other land disturbances are permitted in the Buffer. The Buffer should be maintained
in natural vegetation (e.g., forested) and must be expanded to include adjacent
sensitive resources, such as steep slopes, hydric or highly erodible soils. Trees and
other vegetation may be planted in the Buffer, and the use of native species such as
Sycamore, Flowering Dogwood, Mountain Laurel and American Holly is strongly
recommended. A more complete list of native species recommended by the Critical
Area Commission can be found on-line at www.dnr.state.md.us/criticalarea/trees.html.

Can BMPs be located within the 100-foot Buffer?

No. The CAC considers BMPs a development activity, and they may not be located
within the 100-foot Buffer.

Are outfalls allowed in the 100-foot Buffer?

Yes, outfalls that are considered to be water-dependent facilities are allowed to pass
through the 100-foot Buffer, but they must discharge into open water.

Offsets

46.

What is an Offset?

The Critical Area Criteria define offsets as “structures or actions that compensate for
undesirable impacts.” Offsets address the impacts associated with uncontrolled
stormwater runoff generated from a development site by providing alternative ways
to reduce pollutants when on-site BMPs are insufficient or impractical. Offsets must
remove a pollutant load equal to or greater than the pollutant removal requirement.
Offset fees must be equivalent to the cost of planning, designing, constructing, and
maintaining a BMP capable of meeting the pollutant removal requirement.
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APPENDIX A. REVIEW OF URBAN RUNOFF POLLUTANTS

The following is an excerpt from Section 1.1.1 of the Maryland Stormwater Design Manual.
Typical pollutant concentrations found in stormwater are provided in Table A.1.

Nutrients. Urban runoff has elevated concentrations of both phosphorus and nitrogen, which
can enrich streams, lakes, reservoirs and estuaries (known as eutrophication). In particular,
excess nutrients have been documented to be a major factor in the decline of Chesapeake
Bay. Excess nutrients promote algal growth that blocks sunlight from reaching underwater
grasses and depletes oxygen in bottom waters. Urban runoff has been identified as a key
and controllable source. Maryland has committed to reducing tributary nutrient loadings by
40% as part of the Chesapeake Bay restoration effort.

Suspended solids. Sources of sediment include washoff of particles that are deposited on
impervious surfaces and the erosion of streambanks and construction sites. Both suspended
and deposited sediments can have adverse effects on aquatic life in streams, lakes and
estuaries. Sediments also transport other attached pollutants.

Organic Carbon. Organic matter, washed from impervious surfaces during storms, can
present a problem in slower moving downstream waters. As organic matter decomposes, it
can deplete dissolved oxygen in lakes and tidal waters. Low levels of oxygen in the water
can have an adverse impact on aquatic life.

Bacteria. Bacteria levels in stormwater runoff routinely exceed public health standards for
water contact recreation. Stormwater runoff can also lead to the closure of adjacent shellfish
beds and swimming beaches and may increase the cost of treating drinking water at water
supply reservoirs.

Hydrocarbons. Vehicles leak oil and grease, which contain a wide array of hydrocarbon
compounds, some of which can be toxic at low concentrations to aquatic life.

Trace Metals. Cadmium, copper, lead and zinc are routinely found in stormwater runoff.
These metals can be toxic to aquatic life at certain concentrations, and can also accumulate
in the sediments of streams, lakes and the Chesapeake Bay.

Pesticides. A modest number of currently used and recently banned insecticides and
herbicides have been detected in urban streamflow at concentrations that approach or exceed
toxicity thresholds for aquatic life.

Chlorides. Salts that are applied to roads and parking lots in the winter months appear in
stormwater runoff and meltwater at much higher concentrations than many freshwater
organisms can tolerate.

Thermal Impacts. Impervious surfaces may increase temperature in receiving waters,
adversely impacting aquatic life that requires cold and cool water conditions (e.g., trout).
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Trash and Debris. Considerable quantities of trash and debris are washed through the storm
drain networks. The trash and debris accumulate in streams and lakes and detract from their
natural beauty.

Table A.1 Typical Pollutant Concentrations Found in Urban Stormwater

Typical Pollutants(g:t:r;ccl, l|‘rr|‘:)t<'.ormwater Runoff Units Average Concentration (1)
Total Suspended Solids (a) mg/l 80
Total Phosphorus (b) mg/l 0.30
Total Nitrogen (a) mg/| 2.0
Total organic Carbon (d) mg/l 12.7
Fecal Coliform Bacteria (c) MPN/100 ml 3600
E. coli Bacteria (c) MPN/100 ml 1450
Petroleum Hydrocarbons (d) _mg/l 3.5
Cadmium (e) ug/l 2
Copper (a) ug/l 10
Lead (a) ug/| 18
Zinc (e) ug/! 140
Chlorides (f) (winter only) mg/I 230
Insecticides () ug/| 0.1t02.0
Herbicides (g) ug/l 1105.0
(1) these concentrations represent mean or median storm concentrations measured at typical sites, and may be greater
during individual storms. Also note that mean or median runoff concentrations from stormwater hotspots are 2 to 10
times higher than those shown here. Units = mg/l = milligrams/liter, pg/l = micrograms/liter.
Data Sources: (a) Schueler (1987) , (b) Schueler (1995a), (c) Schueler (1997), (d) Rabanal and Grizzard (1995), (e)
USEPA (1983), (f) Oberts (1995), (g) Schueler (1995b)
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APPENDIX B. SELECTION CRITERIA FOR THE KEYSTONE POLLUTANT

The following describes the criteria used in the selection of a keystone pollutant. To serve as
a good surrogate for other urban pollutants, a keystone pollutant should have the following
characteristics:

1) It should have well defined adverse impacts on the Chesapeake Bay. In particular,
the pollutant should have an impact on the shorelines and coves adjacent to the
Critical Area where stormwater runoff can be expected to exert the greatest impact
on water quality.

2) The form and behavior of the keystone pollutant should be a composite of most
stormwater pollutants. That is, the pollutant should exist in both the particulate and
soluble phase. For our purposes, these terms are defined in an operational rather than
a strict physical/chemical manner. Thus, any pollutant that can pass through a 45
micron filter is considered soluble; whereas, any pollutant that cannot is considered
to be particulate. A few stormwater pollutants are normally found in soluble form,
some are in particulate form, and still others are a mixture of both. The form of a
pollutant has a strong bearing on how easily it can be controlled by a best
management practice (BMP), and also on how it may impact the Chesapeake Bay.

Generally, particulate forms are easier to remove by conventional BMPs than soluble
forms. However, soluble forms typically have a greater and more immediate impact
on aquatic life than particulate forms. Therefore, if a particulate pollutant were to be
selected as the keystone pollutant, it would be relatively easier to achieve compliance
under the 10% Rule, but it would not necessarily result in adequate protection of
water quality. Selection of a soluble pollutant as the keystone may result in
substantially better water quality, but also would make compliance with the 10%
Rule very difficult, since most current BMPs are not capable of achieving highly
soluble pollutant removal.

As a compromise, it is recommended that the keystone pollutant should be present as
a roughly equal mix of both particulate and soluble forms.

3) Enough research must be available to provide a reasonable basis for estimating how
keystone pollutant loads change in response to development and to current
stormwater control measures. Specifically, enough data must exist to confidently
predict:

o Pre-development keystone pollutant loads.

« Post-development keystone pollutant loads.

« How much of the keystone pollutant load is removed by urban BMPs.

« How much of other stormwater pollutants are removed when the keystone
pollutant is removed.
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The only stormwater pollutants that meet all three criteria for suitability as a keystone
pollutant are: total phosphorus, total nitrogen and zinc (see Table B.1). Of these three, total
phosphorus is the only one that exists in particulate and soluble forms in roughly equivalent
proportions, (40/60, compared to 20/80 and 25/75, for nitrogen and zinc, respectively).

Because of its composite form, total phosphorus is a good surrogate for all stormwater
pollutants. Removal of total phosphorus usually produces an equal or greater level of
removal for most other pollutants, except total nitrogen. High removal rates of total nitrogen
cannot be achieved with current techniques because much of the nitrogen is present in
soluble forms. Consequently, the selection of nitrogen as the keystone pollutant would make
widespread on-site compliance with the 10% Rule very difficult.

These data, when combined with the excellent database available for estimating the response
of phosphorus to changes in development and control practices, make it the best candidate
for the keystone pollutant.

Table B.1 Selection Criteria of the Keystone Pollutant

Pollutant I mxtzltl-g:::‘: g i Composite Form Adequate Data
Sediment yes no no
Total Phosphorus yes yes yes
Total Nitrogen yes yes yes
Coliform Bacteria yes no no
BOD/ COD yes yes no
Oil/ Grease yes no no
Zinc yes yes yes
Lead yes no yes
Toxins no no no
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APPENDIX C. COMPUTING POLLUTANT LOAD EXPORT

SIMPLE METHOD FOR CALCULATING PHOSPHORUS EXPORT

The Simple Method is a technique used for estimating storm pollutant export delivered
from urban development sites. The method was developed to provide an easy yet
reasonably accurate means of predicting the change in pollutant loadings in response to
development. This information is needed by planners and engineers to make rational
non-point source pollution decisions at the site level.

The Simple Method Calculation, Table C.1, is intended for use on development sites
less than a square mile in area. As with any simple model, the method to some degree
sacrifices precision for the sake of simplicity and generality. Even so, the Simple
Method is still reliable enough to use as a basis for making non-point pollution
management decisions at the site level.

Phosphorus pollutant loading (L, in pounds per year) from a development site can be
determined by solving the equation displayed in Table C.1.

Table C.1 Phosphorus Pollutant Export Calculation

Pollutant Loading, L = [(P)(P;}(R\)/12] (C) (A) (2.72)
Where:
P = Rainfall depth over the desired time interval (inches)
P, = Fraction of rainfall events that produce runoff
R, = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff. R, = 0.05 + 0.009(1)
C = Flow-weighted mean concentration of the pollutant in urban runoff (mg/l)
A = Area of the development site (acres)
12 and 2.72 are unit conversion factors

P, Depth of Rainfall

The value of P represents the number of inches of precipitation that falls during the course
of a normal year of rainfall. Long-term weather records around the state of Maryland
suggest that the average annual rainfall depth is about 40 inches. This can be used to
estimate P or a user can substitute the average annual rainfall depth from the closest
National Weather Service long-term weather station or other suitable locations for which a
reliable record can be demonstrated (> 10 years).

P;, Correction Factor
The P; factor is used to account for the fraction of the annual rainfall that does not produce
any measurable runoff. Many of the storms that occur during the year are so minor that all of
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the rainfall is stored in surface depressions and eventually evaporates. As a consequence, no
runoff is produced. An analysis of regional rainfall/runoff patterns indicates that only 90%
of the annual rainfall volume produces any runoff at all. Therefore, P; should be set at 0.9.

Ry, Runoff coefficient
The R, is a measure of the site response to rainfall events, and in theory is calculated as:

R, = r/p, where r and p are the volume of storm runoff and storm rainfall,
respectively, expressed as inches.

The R, for the site depends on the nature of the soils, topography, and cover. However, the
primary influence on the R, in urban areas is the amount of imperviousness of the site.
Impervious area is defined as those surfaces in the landscape that cannot infiltrate rainfall
consisting of building rooftops, pavement, sidewalks, driveways, etc. In the equation R, =
0.05 + 0.009(I), “T” represents the percentage of impervious cover expressed as a whole
number. A site that is 75% impervious would use I = 75 for the purposes of calculating R,.

A, Site Area

The total area of the site located in the Critical Area IDA (in acres) can be directly obtained
from site plans. If the total area of the site is greater than one square mile (640 acres), the
Simple Method is may not be appropriate and applicants should consider utilizing other
approaches, such as modeling or monitoring.

C, Pollutant Concentration

Statistical analysis of several urban runoff monitoring datasets has shown that the average
storm concentrations for the keystone pollutant phosphorus do not significantly differ
between new and existing development sites (see Appendix D for a summary of current
data). Therefore, a pollutant concentration, C, of 0.30 mg/l should be used in this equation.

The Simple Method equation listed in Table C.1 can be simplified to the equation shown in
Table C.2. Applicants with verified data indicating alternative values may choose to use the
original Simple Method equation as represented in Table C.1; otherwise, Table C.2
represents the revised Simple Method equation and associated values.

Table C.2 Simplified Pollutant Loading Calculation

Pollutant Loading, L = (R,) (C) (A) (8.16)
Where:

Ry = Runoff coefficient, which expresses the fraction of rainfall which is
converted into runoff.
Ry = 0.05 + 0.009(l)

| = Site imperviousness (i.e., | = 75 if site is 75% impervious)

C = Flow-weighted mean concentration of the pollutant in urban runoff (mg/).
C =0.30 mg/l

A = Area of the development site (acres)

8.16 = Regional constant and unit conversion factor
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PROPER USE OF THE SIMPLE METHOD

The Simple Method should provide reasonable estimates of changes in pollutant export
resulting from development activity. However, several caveats should be kept in mind
when using the method, and these are discussed below.

The Simple Method only estimates pollutant loads generated during storms. It does not
consider baseflow runoff and associated pollutant loads. Typically, baseflow is
negligible or nonexistent at the scale of a small development site, will not change
appreciably before or after development or redevelopment, and can be safely neglected.
Pollutant levels in baseflow were generally low and seldom can be distinguished from
the natural background as based on a 1978 study that evaluated land-use runoff
relationships in the Washington, DC metropolitan area (NVPDC, 1978). Consequently,
baseflow pollutant loads normally constitute only a small fraction of the total load
delivered from a site.

However, if the level of watershed development is quite low (less than 5 % impervious), the
Simple Method may not accurately estimate the total annual load, although it should be
reasonably good at estimating annual storm loads for the site (which is the focus of the 10%
Rule). For example, in large low-density residential watersheds, as little as 25% of the
annual runoff volume may occur as stormflow. In this case, the annual baseflow nutrient
load may be equivalent to the annual stormflow nutrient load.

The Simple Method provides a general planning estimate of likely storm pollutant export

from development sites ]less than one square mile (640 acres) in size. More sophisticated

methods, such as simulation modeling may be needed to analyze large and complex
watersheds.

Finally, the Simple Method does not accurately estimate pollutant loadings under certain
special conditions. These include site disturbances during actual construction and prior to
land stabilization, heavily industrialized areas, heavily traveled highways, and undeveloped
areas, such as croplands.
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PHOSPHORUS LOADS FROM UNDEVELOPED SITES

Numerous difficulties arise when computing phosphorus loads from undeveloped areas.
First, the variability in phosphorus export from undeveloped areas is enormous even for the
same kind of land use. Some undeveloped land uses (e.g., cropland) export more phosphorus
than even the most intensive new development while others (e.g., forests) generate much
less phosphorus than the least intensive new development.

Second, the Simple Method is not a reliable tool for predicting pollutant export from
undeveloped land uses. The method was developed for use on urban areas where annual
stormwater runoff can be predicted by a runoff coefficient (R,) that is a simple function of
watershed imperviousness. No such relationships exist for undeveloped areas. Factors such
as soils, slope, and vegetative cover exert a much stronger and more variable influence on
annual storm runoff in these areas. As an example, the agricultural areas can produce 60%
more runoff annually than forested areas in the coastal plain (Lomax et al., 1982), despite
the fact that both land uses have essentially no impervious cover. The Simple Method is not
sensitive enough to account for these important differences between undeveloped land uses.
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BENCHMARK LOADS FROM UNDEVELOPED LAND

To avoid unnecessary confusion and to promote a consistent and reliable approach for
computing loads from undeveloped land uses, it is recommended that local jurisdictions
adopt a single, fixed benchmark load for all undeveloped areas. The benchmark should
represent an average load measured for a typical mix of undeveloped land uses (i.e., forests,
fields, crops, pastures, meadow, etc.), and is exclusively used as the basis for estimating
pollutant removal requirements for new development sites only.

A number of monitoring studies have been conducted on experimental watersheds in the
Maryland coastal plain that can be used to derive a representative benchmark phosphorus
load. For example, seven small, mixed-use catchments were monitored over a three year
interval in the Rhode River watershed on slightly rolling topography of the Western Shore
of the Chesapeake Bay in Maryland (Correll et al., 1977a and Correll et al., 1977b ). The
seven Rhode River watersheds contained a wide diversity of land use, all of which had at
least six of the following seven land use types: row crops, hay, upland wetlands, forest, old
fields, pasture and rural residential. Moreover, the distribution of land use types within
individual watersheds was quite heterogeneous.

Annual storm phosphorus export (Ibs/acre) was derived for each of the Rhode River
watersheds by subtracting the baseflow component from the total annual load reported by
Correll et al. (1977b). When computed in this manner, annual storm phosphorus export
averaged 0.65 lbs/acre/year over 12 watershed years, and ranged from 0.2 to 1.5
Ibs/acre/year.

In addition, two test watersheds were monitored over two years on the flatter terrain of Horn
Point on the Eastern Shore of the Chesapeake Bay in Maryland (Lomax et al., 1982). One
212 acre watershed was devoted to agriculture, and was cropped in the common two year
corn/soybean/small grain rotation. A smaller 75 acre forested watershed was also monitored.
Although accurate estimates of storm export could not be derived from the reported data, it
was evident that the storm phosphorus concentrations on both of the Eastern Shore
watersheds were considerably lower than those reported for Rhode River. In addition, the
authors noted that storm runoff in the two watersheds was also very low, presumably due to
the sandy soils and flat topography. Based on the reported data, it is likely that phosphorus
export on the flatter Eastern Shore is lower than that of the more rolling Western Shore.
Future monitoring data derived from the Wye River experimental watersheds should help to
clarify this matter.

Until better data become available, it is recommended that local jurisdictions adopt a fixed
benchmark load of 0.5 lbs/acre/year from undeveloped areas. It is felt that this interim value
best represents an average phosphorus load that might be expected for undeveloped lands
throughout the Critical Area. However, local jurisdictions may wish to adjust the value if
better, more localized monitoring data are available.

Some of the consequences of the benchmark load on the pollutant removal requirement
computed for new development sites are shown in Figures C.2 and C3. As can be seen, new
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development sites that are less than 17% impervious will not be subject to the keystone

pollutant removal requirement under the 10% Rule. However, these sites will still be subject
to local stormwater management regulations and the State best management practice (BMP)
preference list.

It can also be noted that as new development on a previously undeveloped site becomes very
intense (60% or more impervious), on-site BMP options are not likely to achieve full
compliance with the 10% Rule (unless additional off-site areas drain to and are served by the

BMP at the site). Therefore, it is likely that intensive new developments may require the

implementation of offsets or the collection of offset fees.
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APPENDIX D). REVISION OF PHOSPHORUS CONCENTRATIONS IN

STORMWATER RUNOFF

TECHNICAL MEMO

To: Critical Area Commission
From: Center for Watershed Protection

Re:  Proposed Simplification of the 10% Method

Recommendation: Apply a Single “C” value of 0.3 mg/1 for both new development and
redevelopment to characterize total phosphorus (TP) concentrations in stormwater runoff
from the Maryland Critical Area.

Background

When the first 10% rule guidance was published in 1987, we had limited monitoring data to
define phosphorus (P) concentrations. The major source was the Washington, D.C. area
NURP study, which involved about 300 stormwater samples at about 12 suburban single
land use catchments. The group mean concentration was 0.26 mg/1 of total P, and no
statistically significant difference was found among the catchments. This concentration
value was then used to characterize TP levels from new development.

Baltimore also conducted a NURP study in the early 1980s that sampled stormwater quality
from much more urban catchments. The study reported much higher TP concentrations than
in the Washington area, but these were found to be elevated by the almost chronic sewage
overflows in the small watersheds they sampled (and which are still experienced today). The
tricky part is that the authors could not tell how much of the elevated TP concentration was
due to stormwater and how much to overflows. The prevailing view at the time was that
highly urban catchments probably did have higher TP concentrations, but the Baltimore data
could not be used to define the redevelopment TP concentration.

To fill the gap, we used a study conducted in DC from a catchment in its downtown business
district that had a 1.08 TP concentration, which was intermediate between the Baltimore and
Washington data. The unpublished study has apparently disappeared; I could not find it
when we were doing the revision in 1992. As I recall it was done for DC government, used
older time-compositing sampling techniques that have since been found to elevate TP
concentrations, and had less than ten storm events sampled. It was the best we had at the
time, so we went with it.

The use of the 1.08 mg/1 value for redevelopment has had unintended consequences over the
last 15 years. First, it made compliance with the 10% rule harder at redevelopment sites than
new development sites, which is contrary to Maryland’s smart growth policies developed in
the late 1990s. On the operational side, it has frustrated plan reviewers and consultants alike,
since they had to classify the site
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as to whether it was new or redevelopment, based on impervious cover thresholds of 15 and
20%, respectively. It also added additional worksheets and steps to the process. But like a lot
of things, the higher redevelopment TP concentration was used because of the prevailing but
untested assumption that highly urban sites probably did produce more TP than suburban
ones.

Current TP Monitoring Data

Quite a bit of stormwater monitoring has taken place both in Maryland and across the nation
in the last decade since the 10% revision was completed in 1992. The data clearly do not
support the continued use of 1.08 ppm to define redevelopment TP concentrations, and
suggest that the 0.26 mg/1 to define new development may be a shade low. Let me quickly
review the findings from the three most intensive data reviews available on phosphorus
levels in urban stormwater runoff.

The first is Schueler (1999) which reviewed TP concentrations from 37 residential
catchments that collectively represented about 500 individual storm event samples. The
group mean for TP was 0.3 mg/l with a range from 0.1 to 0.66 mg/L. This suggests that a
higher TP might be used for new development, and also suggests that an average
concentration of 1.08 mg/l1 did not occur anywhere else in the country.

The next evidence is from MDE Water Management Administration which did a statistical
review in 1997 of all the municipal monitoring data generated by the Phase I stormwater
communities in the State. The review at the time included 107 storm events collected from
Anne Arundel, Baltimore, Howard, Montgomery, and Prince Georges County, as well as the
City of Baltimore. The overall results for TP concentrations are shown below:

Residential Sites 0.37 mg/l of TP
Commercial Sites 0.22

Industrial 0.33

All Sites 0.31

Note: sample n is not 107 for each land use

Again evidence for a higher TP for new development, and no evidence to support the 1.08
ppm. Also, evidence of some land use differences, although not dramatic ones.

The final nail in the coffin is a national database that we have produced in association with
Dr. Robert Pitt of the University of Alabama. Preliminary findings from this database, which
contains more than 3,783 storm event samples for TP, are shown below:

Residential  0.31 mg/l of TP
Commercial 0.23
Industrial 0.27
Freeway 0.25
All Sites 0.27
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Once again the pattern is confirmed: TP of 0.3 mg/l or so characterizes much of new and
existing development. Some of the land use differences were found to be statistically
significant, but they are pretty minor. Most of all, the new database gives us an opportunity
to analyze how often a 1.08 mg/l concentration is found in urban stormwater runoff
nationally. My quick look indicated less than 1% of all samples. I think it is a good thing the
unpublished DC study is lost to history, because it was such an outlier.

Suggested Revision
We believe that a single TP concentration value of 0.3 mg/l should be used for the 10% rule.

This would greatly simplify the calculations and is based on the best science available.
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APPENDIN E. STANDARD PLAN: ALLOWABLE BMP OPTIONS

The following section provides descriptions, advantages, limitations, and schematics of
allowable best management practices (BMPs) for use under the Critical Area Standard Plan.
This section is divided into two main parts:

o Non-Structural BMPs
o Structural BMPs

For the purposes of this Manual, non-structural BMPs are not given a phosphorus removal
rate but are used to reduce or erase proposed impervious cover at the site. Use of non-
structural BMPs can reduce or eliminate the need for costly structural BMPs.

The second part of this section describes structural BMPs that are outlined within the
Maryland Stormwater Design Manual. These BMPs are subject to the performance and
design criteria set forth by the 2000 Maryland Stormwater Design Manual, which is
available online:

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater
design/index.asp.

NON-STRUCTURAL BMPS

Non-structural BMPs are mainly used within the Critical Area to disconnect impervious
cover. These BMPs are organized by several non-structural strategies to reduce the amount
of stormwater runoff:

Strategies to Disconnect Rooftop Runoff
Strategies to Store Rooftop Runoff

Strategies to Disconnect Non-Rooftop Runoff
Approved on a Case-by-Case Basis

The majority of non-structural BMPs do not require numerical sizing to meet drainage
needs. However, limited sizing criteria are available for grass channel and filter strip sizing
in the Maryland Stormwater Design Manual:

http://www.mde.state.md.us/assets/document/chapterS.pdf

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual E-1



Appendix E. Standard Plan: Allowable BMP Options

Strategies to Disconnect Rooftop Runoff

Filter Strips
A filter strip is a vegetated area that is intended to treat sheet flow from adjacent impervious

areas (Figure E.1). Filter strips function by slowing runoff velocities and filtering out
sediment and other pollutants and providing some infiltration to underlying soils. Filter
strips are best suited to treat runoff from roads and highways, roof downspouts, very small
parking lots, and pervious surfaces.

Advantages
e Ideal as pretreatment to another stormwater treatment practice
¢ Can be applied in most regions of the state

Limitations

e There is not much monitoring data to suggest that the practice can achieve high pollutant
removal
Require a large amount of space in relation to the impervious area they treat

e If poorly designed, filter strips can cause soil erosion and become a mosquito breeding
ground

¢ Require regular mowing
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Figure E.1 Schematic of a Filter Strip
(Source: Maryland Stormwater Design Manual, 2000)
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Strategies to Store Rooftop Runoff

Vegetated Rooftops
A vegetated rooftop, also called a green rooftop, is a thin layer of soil and vegetation

installed on top of a conventional flat or sloped roof (Figure E.2). In the summer, vegetated
rooftops retain 70 to 100% of the precipitation that falls on them; in the winter they retain 40
to 50% (Green Roofs for Healthy Cities). Vegetated rooftops can reduce the total annual
runoff volume by 50 to 60% (Roofscapes, Inc.). Rooftop vegetation can range from turf and
grass to shrubs or even trees, depending on the climate and the load-bearing capacity of the
roof. The turf-dominated, or "extensive green roof" is lighter, less expensive, and has limited
space for people, while the rooftop garden, or "intensive green roof” is heavier, requires
more management/maintenance, and can accommodate people.

Advantages

Reduce runoff volume and peak flow rate

Increase property values

Provide green open space

Provide habitat

Conserve space that would otherwise be used for stormwater treatment

May be best choice for stormwater management in redevelopment projects due to lack of
space and pervious cover

Limitations

« May need maintenance in first few years of growing

« May require watering depending on type of vegetation, climate, and season.

« May be difficult to implement on existing structures without providing structural
reinforcement

« Professional/contractor installation fees can be expensive

« Local building codes may require mechanical fastening of the drainage and insulation
layers

« More difficult to use on pitched roofs
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Figure E.2 Schematic of Vegetated Rooftop
(Source: Portland, OR Stormwater Management Manual, 2002)
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Strategies to Disconnect Non-Rooftop Runoff

Permeable Pavers

Permeable pavers are permeable surfaces that can replace asphalt and concrete and can be
used for driveways (Figure E.3), parking lots and walkways. From a stormwater perspective,
this is important because permeable pavers can replace impervious surfaces, creating less
stormwater runoff. For the purposes of the 10% Rule, the perviousness of permeable pavers
ranges from 10 to 50%, depending on the product. Permeable pavers must be installed to
the manufactures specifications. Utilizing the manufacturer’s specifications, the applicant
should collaborate with the local government to determine exact imperviousness.

Advantages

e Can replace conventional asphalt or concrete in parking lots, driveways, and walkways

e Can abate overall stormwater management costs by reducing or eliminating the need of
other stormwater management techniques

e Reduces pavement ponding

Limitations

e Slight to moderate risk of groundwater contamination depending on soil conditions and
aquifer susceptibility

High failure rate potential

Requires regular maintenance

No sanding for de-icing permitted

Only feasible where soil is permeable, there is sufficient depth to bedrock and water
table, and there are gentle slopes

Not suitable for areas with high traffic volume

More expensive than traditional paving surfaces
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Figure E.3 Schematic of Permeable Pavers
(Source: Metropolitan Washington Council of Governments, 1993)
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Grass Channels

Grass channels are typically designed to meet runoff velocity targets for the water quality
design storm (Figure E.4). Runoff velocity should not exceed 1.0 foot per second during the
peak discharge associated with the water quality design rainfall event, and the total length of
the channel should provide at least five minutes of residence time. In some regions of the
country, grass channels are termed “biofilters.” To meet the water quality criteria, grass
channels must have broader bottoms, lower slopes and denser vegetation than most drainage
channels. Nominal pretreatment is created by placing checkdams across the channel below pipe
inflows, and at various other points along the channel. The filter bed area in a grass channel is
usually confined to the top inch of soil and thatch, since most runoff events will traverse the
length of channel in ten minutes or less. Grass channels must be designed per the Stormwater
Design Manual’s Grass Channel Credit specifications

(http://www.mde state.md.us/assets/document/chapterS.pdf).

Advantages
e Generally result in reduced impervious cover compared with curb and gutter designs
e Can act to partially infiltrate runoff from small storm events if underlying soils are
adequate
Can be used as part of the runoff conveyance system to provide pretreatment
If designed well, can provide moderate pollutant removal of particulate pollutants
Can be an easy retrofit on traditional drainage channels

Limitations

e Possible impact on local groundwater quality

e Standing water in residential channels will not be popular with adjacent residents for
aesthetic reasons and because of potential safety, odor, and mosquito problems
Potential for bottom erosion and resuspension
Lower pollutant removal rates (may actually be a source for some pollutants like bacteria
associated with pet wastes)

o Ineffective unless carefully designed to achieve slow flow rates in the channel
Ineffective if a dense vegetative cover cannot be established
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Figure E.4 Schematic of Grass Channels
(Source: Maryland Stormwater Design Manual, 2000)
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Approved on a Case-by-Case Basis

Porous Pavement

These systems are designed to infiltrate water through the porous upper layer into a storage
reservoir of stone aggregate below (Figure E.5). The runoff eventually either percolates into
the ground or runs out of the stone reservoir through an underdrain collection system. Use of
porous pavement is typically limited to light traffic roads, parking lot overflow areas, and
driveways.

Advantages
e Diverts surface runoff to groundwater recharge and, in some cases, provides even greater
recharge than pre-development conditions
Can provide stormwater quantity and quality treatment on-site
Reduces pavement ponding
Fair to good removal rates for sediment nutrients, organic matter, and trace metals

Limitations

e Slight to moderate risk of groundwater contamination depending on soil conditions and
aquifer susceptibility

e Possible transport of hydrocarbons from vehicles and leaching of toxic chemicals from

asphalt surface

High failure rate potential

Extended rain can reduce the pavement’s load bearing capacity

Requires sophisticated level of construction and regular maintenance

No sanding for de-icing permitted

Possible cracking in freezing weather conditions

Only feasible where soil is permeable, there is sufficient depth to bedrock and water

table, and there are gentle slopes

Not suitable for areas with high traffic volume

More expensive than traditional paving surfaces
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Side View

Porous Pavement Course
(2.5-4.0 inches Thick)
Filter Course |

(0.5 inch Diameter Gravel,
1.0 Inch Thick)

Stone Reservoir
(1.5-3.0inch
Diameter Stone)

Depth Variable Depending
on the Storage Yolume
‘Needed, Storage Provided
‘by the Void Space Between
Stones

YS9E %) Filter Course (Gravel, 2 inch Deep)
R Filter Fabric Layer
L yndisturbed Soil

Figure E.5 Schematic of Porous Pavement
(Source: City of Rockville, MD, 1984)
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Cisterns

Cisterns are roof water collection devices that provide retention storage volume in above-
ground or underground storage tanks (Figure E.6). The water collected can be used for lawn
and garden watering, household graywater needs or drinking water supply. Cisterns are
generally larger than rain barrels, with some underground cisterns having capacities of
10,000 gallons. Storing rainwater on-site for later re-use also provides an opportunity for
water conservation and the possibility of reducing water utility costs (LID Center, 2003).

Advantages

Cisterns can reduce the volume of water entering public systems through rooftop storage
of large amounts of rainfall

e Promotes water conservation and increased public awareness and
e Reduces water utility bills

e Can be retrofit into existing communities

e Requires little space

Disadvantages

Requires strong landowner buy-in

Can be relatively expensive compared to rain barrels

If collected water is used for drinking, expensive filtration and treatment systems may be
required

':_3i!:']|“‘!.‘iiir‘ |
Sauqe

Figure E.6 Cistern
(Source: Texas Guide to Rainwater Harvesting, 2003)
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STRUCTURAL BMPs

Structural BMPs are grouped into six general categories:

Stormwater Ponds
Stormwater Wetlands
Infiltration Practices
Filtering Practices
Grass Channel Practices

Much of the information and schematics presented in this section were directly taken from
the Maryland Stormwater Design Manual. Additional information regarding the design and
sizing of structural BMPs can be found in the Maryland Stormwater Design Manual at:

http://www.mde.state.md.us/assets/document/chapter3.pdf
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Stormwater Ponds

Micropool Extended Detention (ED) Pond

Micropool extended detention ponds are variations of wet ED ponds where a small
“micropool” is maintained at the outlet to the pond that prevents resuspension of previously
settled sediments and also prevents clogging of the low flow orifice (Figure E.7). The rest of
the facility's remaining storage above the permanent pool drains down.

Advantages

e Less expensive pond option

e High pollutant removal efficiency and downstream channel protection when properly
designed and maintained

e Can be designed for combined flood control and stormwater quality control

Limitations

¢ Inability to vegetate banks and bottom above permanent pool may result in erosion and
resuspension of sediments

e Limitation of the water quality orifice diameter may preclude use in small watersheds

e May create mosquito breeding conditions and other nuisances
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Figure E.7 Schematic of Micropool Extended Detention Pond
(Source: Maryland Stormwater Design Manual, 2000)
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Wet Pond

Wet ponds are constructed facilities with a permanent pool of water (dead storage)
throughout most of the year that treats incoming stormwater runoff through gravitational
settling and other means. Wet ponds typically provide additional temporary storage (live
storage) for runoff control of the water quantity design storms. Water levels and stormwater
controls are managed by the use of risers, orifices, and/or other outlet control structures
(Figure E.8).

Advantages

Creation of aquatic and terrestrial habitat (particularly for waterfowl)

High community acceptance, landscaping, and amenity potential

High pollutant removal efficiency and downstream channel protection when properly
designed and maintained

Permanent pool helps to prevent scour and resuspension of sediments

Can be designed for combined flood control and stormwater quality control

Limited risk of groundwater quality impacts over the long term

Can provide uptake of soluble pollutants such as phosphorus, through biological activity
Can be used as a regional facility

Limitations

Cannot be placed on steep unstable slopes

Need base flow or supplemental water if water level is to be maintained

Often infeasible in very dense urban areas due to space requirements

Downstream warming can shift trophic status

Upstream channels can be heavily impacted when wet ponds are “on line” and serve
large drainage areas (> 250 acres)

Potential loss of wetlands, forest and floodplain habitat associated with poor site
selection for the pool

Potential safety hazard for public

May need liner in highly permeable soils

Require a large drainage area (> 10 acres) to retain the permanent pool

Depth limitations will apply in coastal areas (low relief usually requires facilities to be
fully excavated) and karst regions (head build-up can cause piping)
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Figure E.8 Schematic of Wet Pond
(Source: Maryland Stormwater Design Manual, 2000)
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Wet Extended Detention (ED) Pond

Wet ED ponds are constructed facilities that incorporate both a permanent pool and
extended detention storage above the permanent pool of a water quality design storm for
some minimum time (e.g., 24 hours) to allow for settling of particles and associated
pollutants (Figure E.9). These ponds can also be utilized for flood control by including
additional temporary storage for larger storm peak flows (e.g., 10-year return frequency).

Advantages

Can create both terrestrial and aquatic wildlife habitat with appropriate pondscaping and
vegetation management

Small permanent pool allows sedimentation to occur in confined location; maintenance
is relatively easier

Can be designed for combined flood control and stormwater quality control

High pollutant removal efficiency and downstream channel protection when properly
designed and maintained

Can provide uptake of soluble pollutants such as phosphorus, through plant uptake and
other biological processes

Less hazardous than other stormwater ponds with deeper permanent pools

Limitations

Improper site selection can create wetland, forest and habitat conflicts

May need liner in highly permeable soils

Possible thermal and oxygen depleted discharge can impact downstream aquatic life
Need base flow or supplemental water if water level is to be maintained

May be inappropriate in dense urban areas due to space concerns

Requires a large drainage area (> 25 acres) to retain the permanent pool
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Figure E.9 Schematic of Wet Extended Detention Pond
(Source: Maryland Stormwater Design Manual, 2000)
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Multiple Pond Systems

Multiple pond systems consist of constructed facilities that provide water quality and
quantity volume storage in two or more cells. The additional cells create longer pollutant
removal pathways in stormwater discharge (Figure E.10).

Advantages

e Provide higher and more consistent levels of urban pollutant removal than a single
treatment system due to longer flow paths and increased retention time
Enhance habitat value

e High pollutant removal efficiency and downstream channel protection when properly
designed and maintained

e Can be designed for combined flood control and stormwater quality control

Limitations

e Most expensive pond option due to complex design
e Large land requirement

e May need liner in highly permeable soils
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Figure E.10 Schematic of Multiple Pond System
(Source: Maryland Stormwater Design Manual, 2000)
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Pocket Pond

The pocket pond is a stormwater pond design adapted for the treatment of runoff from small
drainage areas that has little or no baseflow available to maintain water elevations (Figure
E.11). While this design achieves less pollutant removal than a traditional wet pond, it may
be an acceptable alternative on sites where space is at a premium, or in a retrofit situation.
Excavation to groundwater interception should be avoided where the land uses draining to
the pond may contaminate drinking water supplies.

Advantages _
e Can be used on site where space is at a premium, or in a retrofit situation

Limitations

e Somewhat high maintenance requirements

e Wet ground adjacent to the pond may provide a breeding ground for mosquitoes
e Low habitat and amenity value
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Figure E.11 Schematic of Pocket Pond
(Source: Maryland Stormwater Design Manual, 2000)
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Stormwater Wetlands

Shallow Wetland

The shallow wetland is a constructed system that temporarily stores stormwater runoff in
shallow pools, creating growing conditions suitable for emergent and riparian wetland plants
(Figure E.12). The shallow wetland design has a large surface area, and requires a reliable
source of baseflow or groundwater supply to maintain the desired water elevations to
support emergent wetland plants. Typically, the shallow system requires a lot of space and a
sizeable contributing watershed area (often in excess of 25 acres) to support the shallow
permanent pool.

Advantages

e Can provide an excellent urban habitat for wildlife and waterfowl, particularly if they are
surrounded by a buffer and have some deeper water areas

e Good removal of sediments and nutrients, and can provide uptake of soluble pollutants
through plant uptake

e Can be designed for combined flood and stormwater quality control

Limitations

Inappropriate in highly urban areas due to space concern

Best used with large drainage areas (> 25 acres) to ensure a water balance
Construction may adversely impact existing wetland or forest areas

Possible takeover by invasive aquatic nuisance plants

Possible bacteria contamination if waterfow! populations become very dense
Cannot be placed on steep unstable slopes

Need base flow to maintain water level

Nutrient release may occur during dormant period
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Figure E.12 Schematic of Shallow Wetland
(Source: Maryland Stormwater Design Manual, 2000)
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Extended Detention (ED) Shallow Wetland

In ED shallow wetlands, extra storage is created above the shallow marsh by temporary
detention of runoff (Figure E.13). The ED feature enables the wetland to consume less
space, as temporary vertical storage is partially substituted for shallow wetland storage.
Along the side-slopes of ED wetlands, a new growing zone is created that extends from the
normal pool elevation to the maximum ED water surface elevation.

Advantages
Can provide an excellent urban habitat for wildlife and waterfowl, particularly if they are

surrounded by a buffer and have some deeper water area

Good removal of sediments and nutrients, and can provide uptake of soluble pollutants

through plant uptake and biological activity
Can be designed for combined flood and stormwater quality control
Can be used as a regional facility

Limitations

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual

Inappropriate in highly urban areas due to space concerns

Best used with large drainage areas (> 25 acres) to ensure a water balance
Construction may adversely impact existing wetland or forest areas
Overgrowth can lead to reduced hydraulic capacity

Possible takeover by invasive aquatic nuisance plants

Possible bacteria contamination if waterfowl populations become very dense
Cannot be placed on steep unstable slopes

Need base flow to maintain water level

Nutrient release may occur during dormant season
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Figure E.13 Schematic of Shallow ED Wetland
(Source: Maryland Stormwater Design Manual, 2000)
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Pond/Wetland System

The pond/wetland system combines the wet pond design with a shallow wetland (Figure
E.14). Stormwater runoff flows through the wet pond and into the shallow marsh. Like the
extended detention wetland, this design requires less surface area than the shallow marsh
because some of the volume of the practice is in the relatively deep (i.e., six to eight feet)
pond.

Advantages

e High community acceptance rate

e Requires little maintenance

e Can provide an excellent urban habitat for wildlife and waterfowl, particularly if they are
surrounded by a buffer and have some deeper water area

e Good removal of sediments and nutrients, and can provide uptake of soluble pollutants
through plant uptake and biological activity

e Can be designed for combined flood and stormwater quality control

Limitations

Inappropriate in highly urban areas due to space concerns

Best used with large drainage areas (> 25 acres) to ensure a water balance
Construction may adversely impact existing wetland or forest areas
Overgrowth can lead to reduced hydraulic capacity

Possible takeover by invasive aquatic nuisance plants

Possible bacteria contamination if waterfow! populations become very dense
Concern for mosquitoes

Cannot be placed on steep unstable slopes

Need base flow to maintain water level

Nutrient release may occur during dormant season
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Figure E.14 Schematic of Pond/Wetland System
(Source: Maryland Stormwater Design Manual, 2000)
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Pocket Wetland

Pocket wetlands (Figure E.15) are adapted to serve smaller sites from one to ten acres in
size. Because of their small drainage areas, pocket wetlands usually do not have a reliable
source of baseflow, and therefore exhibit widely fluctuating water levels. In most cases,
water levels in the wetland are supported by excavating down to the water table. During
extended periods of dry weather, the wetland may not have a shallow pool at all (only
saturated soils). Due to their small size and fluctuating water levels, pocket wetlands often
have low plant diversity and poor wildlife habitat value.

Advantages

Can be located in space limited sites (i.e., ultra urban settings)
Can be effective stormwater retrofit practice

Good pollutant removal for both particulate and soluble pollutants
Can provide quantity control as well

Limitations

Cost relative to drainage area served is comparatively high
Need base flow or high water table to maintain water level
Possible takeover by invasive aquatic nuisance plants
Overgrowth can lead to reduced hydraulic capacity
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Figure E.15 Schematic of Pocket Wetland System
(Source: Maryland Stormwater Design Manual, 2000)
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Stormwater Infiltration Practices

Infiltration Trench

Infiltration trenches are shallow (two to ten feet deep) trenches in relatively permeable soils
that are lined with filter fabric and backfilled with a sand filter and coarse stone. The trench
surface can be covered with grating and/or consist of stone, gabion, sand, or a grass covered
area with a surface inlet. Depending on the design, trenches allow for the partial or total
infiltration of stormwater runoff into the underlying soil (Figure E.16). Infiltration trenches
can be quality and quantity facilities.

Advantages

Provides groundwater recharge

Can minimize increases in runoff volume

Can serve small drainage areas

Can fit into medians, perimeters, and other unused areas of a development site
Helps replicate predevelopment hydrology and increases dry weather baseflow
Good pollutant removal capabilities

Limitations

Slight to moderate risk of groundwater contamination depending on soil conditions
Metals and petroleum hydrocarbons could accumulate in soils to potentially toxic levels
No habitat is created

High failure rates of conventional trenches and high maintenance burden

Only feasible where soil is permeable and there is sufficient depth to bedrock and water
table

Since not as visible as other BMPs, less likely to be maintained

Not recommended for discharge to a sole source aquifer

Should not be used if upstream sediment load cannot be controlled prior to entry into the
trench

Should only be applied on small (< 5 acre) sites
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Figure E.16 Schematic of Infiltration Trench
(Source: Maryland Stormwater Design Manual, 2000)
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Infiltration Basin

Infiltration basins are depressions created by excavation, berms, or small dams to provide
short-term ponding of surface runoff until it percolates into the soil (Figure E.17).
Infiltration basins can be sized for both water quality and water quantity design storms;
however, use of this practice should be restricted to areas with permeable soils (i.e.,
Hydrologic Soil Groups A and B).

Advantages

Groundwater recharge helps to maintain dry-weather flows in streams

Can minimize increases in runoff volume

High removal capability for particulate pollutants and moderate removal for soluble
pollutants

When properly designed and maintained, it can replicate predevelopment hydrology
more closely than other BMP options

Basins provide more habitat value than other infiltration systems

Limitations

Slight to moderate risk of local groundwater contamination (particularly if contributing

watershed is industrial or has heavy vehicular petroleum washoff).

Metal and petroleum hydrocarbons could accumulate in soils to potentially toxic levels

Relatively large land requirement

High failure rate due to clogging and high maintenance burden

Only feasible where soil is permeable and there is sufficient depth to bedrock and water
table

Not recommended for discharge to a sole source aquifer

Should not be used if significant upstream sediment load exists
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Figure E.17 Schematic of Infiltration Basin
(Source: Maryland Stormwater Design Manual, 2000)
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Stormwater Filtering Practices

Surface Sand Filter

In the surface sand filter, a flow splitter is used to divert the first flush of runoff into an off-line
sedimentation chamber. The chamber may be either wet or dry, and is used for pretreatment.
Runoff is then distributed into the second chamber, which consists of a sand filter bed (+18”)
and temporary runoff storage above the bed (Figure E.18). Pollutants are trapped or strained out
at the surface of the filter bed. The filter bed surface may have a sand or grass cover. A series of
perforated pipes located in a gravel bed collect the runoff passing through the filter bed, and
return it to the stream or channel at a downstream point. If underlying soils are permeable, and
groundwater contamination unlikely, the bottom of the filter bed may have no lining, and the
filtered runoff may be allowed to exfiltrate.

Advantages

e Useful in watersheds where concerns over groundwater quality or site conditions prevent
use of infiltration

High pollutant removal capability

Can be used in highly urbanized settings

Can be designed for a variety of soils

Ideal for aquifer regions

Limitations

Requires frequent maintenance to prevent clogging

Available head to meet design criteria

Dissolved pollutants are not captured by sand

Larger sand filter designs, without grass cover, may be unattractive and generate odors
Concrete walls that surround the sand filter can represent a safety hazard

If the filter drains pervious surfaces, or large drainage areas, potential clogging by
sediment is increased

e Generally best if limited to relatively small drainage areas (< 10 acres)
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Figure E.18 Schematic of Surface Sand Filter
(Source: Maryland Stormwater Design Manual, 2000)

Underground Sand Filter
The underground sand filter was adapted for sites where space is at a premium. In this design,

the sand filter is placed in a three chamber underground vault accessible by manholes or grate
openings. The vault can be either on-line or off-line in the storm drain system. The first
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chamber is used for pretreatment and relies on a wet pool, as well as temporary runoff storage.
It is connected to the second sand filter chamber by an inverted elbow, which keeps the filter
surface free from trash and oil. The filter bed is 18 inches deep and may have a protective
screen of gravel or permeable geotextile to limit clogging (Figure E.19). During a storm, the
water quality volume is temporarily stored in both the first and second chambers. Flows in
excess of the filter's capacity are diverted through an overflow weir. Filtered runoff is collected,
using perforated underdrains that extend into the third “overflow” chamber.

Advantages

Useful in watersheds where concerns over groundwater quality prevent use of infiltration
High pollutant removal capability

Do not take up surface area

Can be used in highly urbanized settings

Can be designed for a variety of soils

Ideal for aquifer regions

Limitations

Requires frequent maintenance to prevent clogging

Available head to meet design criteria

Dissolved pollutants are not captured by sand

Generally function only as a stormwater quality practice and do not provide detention for
downstream areas

If the filter drains pervious surfaces, or large drainage areas, potential clogging by
sediment is increased

Inspection needs to be vigilant because this BMP is “out of sight”

Generally best if limited to small drainage areas (< 2 acres)
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Figure E.19 Schematic of Underground Sand Filter
(Source: Maryland Stormwater Design Manual, 2000)
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Perimeter Sand Filter

The perimeter sand filter consists of two parallel trench-like chambers that are typically
installed along the perimeter of a parking lot. Parking lot runoff enters the first chamber, which
has a shallow permanent pool of water (Figure E.20). The first trench provides pretreatment
before the runoff spills into the second trench, which consists of a sand layer (+18”). During a
storm event, runoff is temporarily ponded above the normal pool and sand layer, respectively.
When both chambers fill up to capacity, excess parking lot runoff is routed to a bypass drop
inlet. The remaining runoff is filtered through the sand, and collected by underdrains and
delivered to a protected outflow point.

Advantages

e Sand filters are useful in watersheds where concerns over groundwater quality prevent
use of infiltration

High pollutant removal capability

Do not take up surface area

Can be used in highly urbanized settings

Can be designed for a variety of soils

Can be used in relatively flat terrain

Limitations

e Requires frequent maintenance to prevent clogging

e Available head to meet design criteria

e Dissolved pollutants are not captured by sand

e Generally function only as a stormwater quality practice and do not provide detention for
downstream areas

e If the filter drains pervious surfaces, or large drainage areas, potential clogging by
sediment is increased
Inspection/maintenance needs to be vigilant because this BMP is “out of sight”
Generally best if limited to small drainage areas (< 2 acres)
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Figure E.20 Schematic of Perimeter Sand Filter
(Source: Maryland Stormwater Design Manual, 2000)
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Organic Filter
The organic filter functions the same as a surface sand filter design, with the exception that it

uses leaf compost or a peat/sand mixture as the filter media. The organic material enhances
pollutant removal by providing adsorption of contaminants such as heavy metals. The organic
filter consists of a flow splitter, which diverts runoff into a pretreatment chamber, and then
passes into one or more filter cells (Figure E.21). Each filter bed contains a layer of leaf
compost or the peat/sand mixture, followed by a filter fabric, and perforated pipe and gravel.
Runoff filters through the organic media to the perforated pipe and ultimately to the outlet. The
filter bed and subsoils can be separated by an impermeable polyliner to prevent movement into
groundwater.

Advantages

e Organic filters are useful in watersheds where concerns over groundwater quality
prevent use of infiltration
High pollutant removal capability
Removal of dissolved pollutants is greater than sand filters due to cation exchange
capacity

Limitations

¢ Filter may require more frequent maintenance than most of the other BMPs

e Available head to meet design criteria

e Severe clogging potential if exposed soil surfaces exist upstream

e Larger organic filter designs, without grass cover, may not be attractive in residential
areas and may cause odors

e Organic material for filter media may be difficult to obtain (especially for peat varieties)
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Figure E.21 Schematic of Organic Filter
(Source: Maryland Stormwater Design Manual, 2000)
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Pocket Sand Filter

The pocket sand filter is a simplified and low cost design that may be used on smaller sites.
Runoff is usually diverted within a manhole. A bypass pipe sends excess runoff along the
storm drain system, and a flow diversion pipe routes the water quality volume into the
system. Pretreatment is provided by a concrete flow spreader, a grass filter strip and a
plunge pool (Figure E.22). For the filter bed, a shallow basin is excavated, and contains the
sand filter layer. Most of the water quality volume is temporarily stored above the filter bed.
The surface of the filter bed contains a soil layer and grass cover crop. In the event of
clogging, the pocket sand filter has a pea gravel “window” to direct runoff into the sand, as
well as a cleanout and observation well. In most cases, the filtered runoff is allowed to
exfiltrate into the underlying soils, although underdrains may be needed if the soils are not
suitably permeable.

Advantages

e Useful in watersheds where concerns over groundwater quality or site conditions prevent
use of infiltration

High pollutant removal capability

Can be used in highly urbanized settings

Can be designed for a variety of soils

Ideal for aquifer regions

Limitations

Requires frequent maintenance to prevent clogging

Available head to meet design criteria

Dissolved pollutants are not captured by sand

Larger sand filter designs, without grass cover, may be unattractive and generate odors
Concrete walls that surround the sand filter can represent a safety hazard

If the filter drains pervious surfaces, or large drainage areas, potential clogging by
sediment is increased

e Generally best if limited to a drainage area less than 2 acres
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Figure E.22 Schematic of Pocket Sand Filter
(Maryland Stormwater Design Manual, 2000)
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Bioretention

Bioretention filtering systems are adapted landscaping features used for on-site treatment of the
water quality volume. They are commonly located in parking lot islands or within small
pockets in residential land uses. Surface runoff is directed into shallow, landscaped depressions.
These depressions are designed to incorporate many of the pollutant removal mechanisms that
operate in forested ecosystems. During storms, the water quality volume is ponded up to nine
inches above the mulch. Runoff in excess of the water quality volume rises to a higher
elevation, but is then diverted into a standard drop inlet connected to the storm drain system.
The remaining runoff filters through the mulch and prepared soil mix, which is about four feet
deep (Figure E.23). Typically, the filtered runoff is collected in a perforated underdrain and
returned to the storm drain system. If underlying soils are permeable, and groundwater
contamination unlikely, the bottom of the filter bed may have no lining, and the filtered runoff
may be allowed to exfiltrate.

Advantages
e Generally requires low land consumption, and can fit within the area that is typically
devoted to landscaping

e Regular maintenance can be provided by commercial landscaping companies

e Removal of dissolved pollutants is more likely due to cation exchange capacity
e Can be used in highly urbanized settings

o Aesthetically pleasing

Limitations

e Available head to meet design criteria

e Requires frequent maintenance to prevent clogging, maintain landscaping, and remove
litter

e Generally best if limited to small drainage areas (< 5 acres)
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Figure E.23 Schematic of Bioretention
(Source: Maryland Stormwater Design Manual, 2000)
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Open Channel Practices

Dry Swale
In a dry swale, the entire water quality volume is temporarily retained by checkdams during

each storm. A dry swale also has a filter bed consisting of about 30 inches of prepared soil
(sandy loam) that is then collected by an underdrain pipe. The swale is designed to rapidly
dewater, thereby allowing swale to be more easily mowed. Pretreatment is provided through
check dams and by keeping side slopes gentle if they are adjacent to impervious areas (Figure
E.24). A dry swale is often the preferred grass channel option in residential settings since it is
designed to prevent standing water that makes mowing difficult and generates complaints.

Advantages

Generally results in reduced impervious cover compared with curb and gutter designs
Good pollutant removal capabilities

Can be used as conveyance system to provide pretreatment

Ideal for low density residential and highway land uses

Lower construction costs than curb and gutter

Limitations

Can be difficult to avoid channelization in swales

Cannot be placed on steep slopes

Proper maintenance required to maintain health and density of vegetation
Inappropriate in highly urbanized setting, due to space consumption
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Figure E.24 Schematic of Dry Swale
(Source: Maryland Stormwater Design Manual, 2000)
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Wet Swale

A wet swale is an grass channel design that occurs when the water table is located very close to
the surface. As a result, swale soils often become fully saturated, or have standing water all or
part of the year. The wet swale essentially acts as a linear shallow wetland treatment system.
Like the dry swale, the entire water quality treatment volume is stored and retained within a
series of cells in the channel, formed by berms or checkdams (Figure E.25). The notched
checkdams are set so that the invert creates the pool level when the water table is high. In some
cases, the cells may be planted with emergent wetland plant species to improve removal rates.
If land is available, some wetland cells can be placed off-line.

Advantages

e Generally results in reduced impervious cover compared with curb and gutter designs
e Good pollutant removal capabilities

e Can be used as part of the runoff conveyance system to provide pretreatment

e Lower construction costs than curb and gutter

Limitations

e Requires high water table

Can be difficult to avoid channelization

Cannot be placed on steep slopes

Not recommended for residential or more urban land uses
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Figure E.25 Schematic of Wet Swale
(Source: Maryland Stormwater Design Manual, 2000)
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APPENDIX F. RESIDENTIAL WATER QUALITY PLAN: ALLOWABLE BMP

OPTIONS

The following section provides descriptions, advantages, limitations, and schematics of
allowable best management practices (BMPs) for use under the Critical Area Residential
Water Quality Plan. All of the BMPs allowed under individual residential lot scenarios are
considered non-structural BMPs.

For the purposes of this Manual, non-structural BMPs are not given a phosphorus removal
rate but are used to reduce or erase proposed impervious cover at the site. These BMPs are
organized by several non-structural strategies to reduce the amount of stormwater runoff:

e Strategies to Disconnect Rooftop Runoff
e Strategies to Store Rooftop Runoff
e Strategies to Disconnect Non-Rooftop Runoff

The majority of non-structural BMPs do not require numerical sizing to meet drainage

needs. However, to properly function and prevent clogging and nuisance ponding, sizing
guidance is provided for french drains, dry wells, and rain gardens.
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Strategies to Disconnect Rooftop Runoff

Rain Gardens

Rain gardens are small, vegetated depressions that are used to capture and infiltrate stormwater
runoff. Rain gardens are essentially less engineered versions of a bioretention area (see Appendix
E). Runoff usually enters rain gardens by sheet flow or from a rooftop downspout. Rain gardens
are excavated six to 18 inches deep and are filled with an appropriate soil mixture and planted
with shrubs, grasses, or herbaceous, perennial plants (Figure F.1). The surface of the rain garden
should be between 20% and 30% of the roof area that will drain into the rain garden (use 20% for
very sandy soils). This will ensure that the garden will temporarily hold water from a 1-inch
rainstorm. Water is detained in the ponding area until it either infiltrates or evaporates (usually
no more than 24 hours). Rain gardens can be applied to both new and existing developments. Due
to space requirements, they are most applicable for residential uses. Sizing examples are shown in
Table F.1. They work best in areas with well-drained soils (University of Wisconsin-Extension
Office). For more information on how to install a rain garden, step-by-step instructions are

provided online at: www.cwp.org/Community Watersheds/brochure.pdf (CWP and SREF,
2003).

Table 1.1 Rain Garden Sizing Example
30’ x 30’ house footprint

4 of this area drains to one downspout
15’ x 15’ = 225 ft?
20% of 225ft* = 45ft>
30% of 225ft* = 67.5 ft*

The rain garden area should be between 45 and 67.5 square feet, depending on the soil type

Advantages

o Increased public awareness and involvement in stormwater management
e Rain gardens can reduce runoff volume and peak discharge

e Add an appealing landscaping feature to neighborhoods

o Help to disconnect impervious cover

Limitations

e Can create flooding and visual nuisance if not properly designed and maintained
e Require strong owner and community buy-in
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Figure F.1 Picture of Rain Garden
(Source: Roger Bannerman)
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French Drains and Dry Wells

French drains and dry wells are gravel filled trenches designed to control runoff from
rooftops and other impervious areas through infiltration. Runoff is directed to the trench via
a downspout or swale, is temporarily stored in the voids of the stone-filled trench, and
ultimately percolates into the ground. The terms french drain and dry well are often used
interchangeably since they perform the same function; however, the design and applicability
of each will differ slightly. A french drain is an underground, horizontal trench with
perforated pipes that run along the bottom of the trench (Figure F.2). A typical sizing
example for a french drain is provided in Table F.2. A typical dry well is a vertical
excavated trench with perforated pipes that run both vertically and horizontally through the
aggregate (Figure F.3). Larger runoff storage capacity can be realized by using larger
diameter perforated pipes.

Table 1.2 French Drain Sizing Example
. DA)P
French Drain Surface Area = 12(D)(V)

30’ x 30’ house footprint

4 of this area drains to downspout
Drainage Area (DA) = 15°x 15’ = 225ft
Rainfall Depth (P) = 1”

Depth of Proposed Trench (D) = 2ft
Voids Ratio for Gravel (V) = 0.35

@25X1) _seep2

12(2)(0.35)
13’ length
Trench dimensions: 2’ wide
2’ deep
Notes:

Depth (D) can vary depending on site constraints
Rainfall Depth (P) can vary; should reflect retrofit water
quality target volume or local water quality criteria

Advantages

e Provide groundwater recharge

e Can serve small impervious areas like rooftops
e Helps to disconnect impervious surfaces

Limitations

e Loss of infiltrative capacity and high maintenance cost in fine soils
e Low removal of dissolved pollutants in very coarse soils

e Not suitable on fill sites or steep slopes
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e Risk of groundwater contamination in very coarse soils, may require groundwater
monitoring
Lack of pretreatment may cause clogging over time
Soils must be permeable
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Figure F.2 Schematic of French Drain
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Figure F.3 Schematic of Dry Well
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Strategies to Store Rooftop Runoff

Rain Barrels

A rain barrel is a collection device that stores rainwater from rooftops (Figure F.4). This
stored water is typically used by homeowners to wash cars or water lawns and gardens.
Rooftop runoff stored in a rain barrel would normally flow through the downspout, onto a
paved surface, and eventually into a storm drain. Rain barrels are designed to hold between
50 and 100 gallons of water each. For more information on how to install a rain barrel, step-
by-step instructions are provided online at:

www.cwp.org/Community Watersheds/brochure.pdf (CWP and SRF, 2003).

Advantages

o Reduce water utility bills

e Promote water conservation and increases public awareness
e Require little space

Disadvantages

¢ Require strong homeowner maintenance

e Must have on-site infiltration capacity for rain barrel overflow for larger storm events
o Limited effectiveness in cold winters

e Can create foundation and mosquito problems if not maintained properly

Figure F.4 Schematic of Rain Barrel
(Source: www.urbangardencenter.com)
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Strategies to Disconnect Non-Rooftop Runoff

Permeable Pavers

Permeable pavers are permeable surfaces that can replace asphalt and concrete and can be
used for driveways (Figure F.5), parking lots and walkways. From a stormwater perspective,
this is important because permeable pavers can replace impervious surfaces, creating less
stormwater runoff. The two broad categories of alternative pavers are paving blocks and
other surfaces including gravel, cobbles, wood, mulch, brick, and natural stone.

Advantages

e Can replace conventional asphalt or concrete in parking lots, driveways, and walkways

e Can abate overall stormwater management costs by reducing or eliminating the need of
other stormwater management techniques

e Reduces pavement ponding

Limitations

e Slight to moderate risk of groundwater contamination depending on soil conditions and
aquifer susceptibility

High failure rate potential

Requires regular maintenance

No sanding for de-icing permitted

Only feasible where soil is permeable, there is sufficient depth to bedrock and water
table, and there are gentle slopes

Not suitable for areas with high traffic volume

More expensive than traditional paving surfaces
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Figure F.5 Schematic of Permeable Pavers
(Source: Metropolitan Washington Council of Governments)
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Two-Track Driveway
A two-track driveway (Figure F.6) consists of a grassy strip down the center of the
driveway, with pavement on either side to accommodate traffic.

Advantages
e Simple application
¢ Reduces the amount of impervious cover

Limitations
e May require small amounts of maintenance including mowing

ASPHALT , CONCRETE.,
ORAVEL, ©p- TURF BLocic

Figure F.6 Schematic of Two-Track Driveway
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Pervious Deck Design

A deck can be constructed with gaps between the boards to achieve perviousness (Figure
F.7). Additional elements to minimize subsequent runoff include 6 inches of gravel beneath
the deck and plantings.

Advantages
e Simple application
e Reduces the amount of impervious cover

Limitations
¢ Plantings may require limited maintenance

PBCK. ARERA -7 ~ Vegetative Stabilization

SPAES gsl ! 3’ Minimum Width
BETWCEN Zm Plant 24”-36" O.C.
™ Use low-growing evergreen

shrub or woody, deciduous plant
Al material

Gravel Bed for
Stabilization placed
under deck. Do not
compact. Allow
stormwater to percolate

Figure F.7 Schematic of Pervious Deck Design
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APPENDIX G. ESTABLISHING AN OFFSET FEE BASED ON THE COST OF

STORMWATER MANAGEMENT

TECHNICAL MEMO

To: Critical Areas Commission
From: Center for Watershed Protection

Re:  Establishment of an Offset Fee for a Pound of Total Phosphorus Removed

Recommendation: Local governments should set an offset fee to fully recover the costs of
stormwater management. Estimates of the cost of stormwater management are detailed
within this memo and are based on either the equivalent cost method or the stormwater
retrofit method, and escalate each year based on the construction cost index provided by
Engineering News Record (2003).

Background: Until recently, there has been limited cost data available to estimate
stormwater treatment costs. Brown and Schueler (1997) evaluated actual costs for 73
stormwater facilities in the mid-Atlantic region, and developed cost equations and cost per
cubic foot of water quality storage provided. This study found that the costs to construct
stormwater treatment at small sites (less than five acres) were dramatically greater than
larger sites. This is an important finding since our initial research indicates that the vast
majority of critical area stormwater applications consist of these smaller sites.

Developing an Offset Fee: We provide the basis for setting an offset fee that fully recovers
the cost to remove phosphorus from a one acre of impervious cover, using two different
methods to estimate costs. The first method calculates the equivalent cost to construct a
stormwater treatment practice on the same site, whereas the second method calculates the
cost to local government to construct a stormwater retrofit on a large site elsewhere in the
Critical Area.

Basic Assumptions in Both Methods
1. P loading rate for one acre of impervious cover with C= 0.3 mg/l = 2.33 pounds/year
2. Assume 45% TP removal rate for BMP applied = 1.05 pound removed per year.

Equivalent Cost Method. Two estimates were prepared to compute the cost of constructing
an equivalent stormwater practice on the existing site.

The first estimate uses Schueler (1997) overall construction cost equations for small sites

which yields a median value of $20,000 per acre of impervious area treated. This cost must
be updated to account for construction cost inflation since 1996, as measured by change in
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Engineering News Record’s construction cost index between December 1996 and July 2003.
As a result the base construction cost must be multiplied by a factor of 1.19.

Next the costs for design, engineering and permitting (DEP) must be factored in. For these
costs, we rely on cost surveys by Brown and Schueler (1997), which indicate that base
construction cost must be multiplied by 1.32 to account for DEP related costs.

Thus, under this estimation method, the total cost to treat one acre of impervious cover
would be $31,416.00. If we divide this by the 1.05 pounds of phosphorus removed by the
practice, we get a cost of about $29,920 per pound of phosphorus removed.

The second method used to derive the equivalent cost of stormwater treatment is to use the
cost equations for actual bioretention and filter practices, which are presented in Schueler
and Brown (1997). These indicate the cost for bioretention to be $6.40 per cubic foot treated
and for other filters $5.00 per cubic foot treated. Using an average of the two, we get $5.70
per cubic foot of stormwater treated as construction cost. After this cost is adjusted for
construction cost inflation and DEP costs (per the same methods), we get a final cost of
$8.95 per cubic foot treated.

This unit cost must then be multiplied by the 3267 cubic feet of stormwater that are
produced from one acre of impervious cover, per the Maryland water quality sizing criteria.
This yields a total cost of about $29,234 per acre of impervious area treated. If we divide
this by the 1.05 pounds of phosphorus removed by the practice, we get a cost of about
$27,842 per pound of phosphorus removed.

Based on these two methods, the equivalent cost of constructing stormwater practices is
estimated to be about $ 29,000 per pound of phosphorus removed, exclusive of
maintenance.

Stormwater Retrofit Cost Method. The second way to look at offset fees is to estimate the
cost to a local government to remove the same pound of phosphorus using a larger
stormwater retrofit elsewhere in the community. This approach takes advantage of the
economies of scale inherent when treating larger sites (e.g., 5 to 100 acres in size). Local
governments who construct stormwater retrofits want to ensure that all their costs are
recovered: base construction, design and engineering, retrofit inventories and construction
management. For these costs, we have recent unit cost data for retrofits from Brown (2003),
as follows:

Cost Description
a $1,400.00  Pro-rated cost for subwatershed analysis/retrofit inventory cost to find
candidate site
b $3,140.00  Design, engineering and permitting cost
c $12,550.00 Cost per impervious acre treated: average of new facility and pond
modification
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d $ 1,300.00 local government cost to administer and bid retrofit assessment,
design and construction (7.5% of a+b+c)

Total: $18,390 per impervious acre treated. When divided by the 1.05 pounds of
phosphorus removed by the retrofit, we get $17,500 per pound of removed, excluding
maintenance.

Maintenance Costs: Both methods have neglected the cost of maintaining stormwater
practices. Several municipalities suggest that any offset fee should fully recover future
maintenance costs. Estimated maintenance costs are estimated to be 3 to 5% of base
construction cost per year (Brown and Schueler, 1997). Using a midpoint value of 4%, and
assuming the present value of a ten year stream of maintenance costs could capitalize future
maintenance costs, suggests that the following additional costs should be captured in the
offset fee.

Equivalent Cost Method:
$29,000 + 9,400 for maintenance = $38,400 per pound of P removed

Stormwater Retrofit Method
$17,500 + 5,000 for maintenance = $22,500 per pound of P removed
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APPENDIX C
FOREST MANAGEMENT GUIDE
FOR TIMBER HARVEST WITHIN THE CRITICAL AREA OF
HARFORD COUNTY

INTRODUCTION

Retaining and, where possible, increasing the amount of forest cover is one of the major
objectives of the State Chesapeake Bay Critical Area Act and Harford County’s Critical Area
Management Program.

FOREST MANAGEMENT PLANS

In the case of timber harvesting operations in the Critical Area of Harford County which cover
an acre or more in a given year (including those on agricultural lands) a Forest Management Plan
must be prepared by a forester registered in the State of Maryland and submitted to the Bel Air
Regional Office of the Maryland Forest Service for review and approval.

Plans which do not involve cutting in the Critical Area Buffer, including any associated
expanded Buffer or other identified Habitat Protection Areas, may be conditionally approved by
the Project Forester after his review of the plan for accuracy, completeness and consistency with
the County’s Critical Area Management Program. Copies of such conditionally approved plans
shall be sent to the District Forestry Board and the Department of Planning and Zoning for their
review and possible comments. If no adverse comments are received within two weeks after
submittal of the plans to the Board and the Department, such plans can be considered formally
approved.

Plans involving cutting in the Critical Area Buffer including any associated expanded Buffer or
which may affect other Habitat Protection Areas must be formally approved by the District
Forestry Board after review by the Department of Planning and Zoning for adequacy of the
measures proposed to ensure maintenance of the integrity of the Buffer and/or other Habitat
Protection Area(s). Plans involving disturbance to or located within 500 feet of Habitats of
Local Significance, habitats of threatened or endangered species or habitats of species in need of
conservation or their buffers must be reviewed and approved by the Maryland Department of
Natural Resources (DNR). Best management practices recommended by DNR for the protection
of these habitats must be included in the Forest Management Plan.

The emphasis on the requirement for Forest Management Plans in the Critical Area is to ensure
the integrity of the water quality protection and habitat protection values of forested areas. If
cutting is proposed within the Critical Area Buffer, including any associated expanded Buffer as
required by the County’s Chesapeake Bay Critical Area Management Program, a Buffer
Management Component must be included in the Forest Management Plan describing how the
integrity of the Buffer is to be maintained. Forest Stewardship Resource Conservation Plans and
Forest Resource Conservation Plans approved by the Maryland Forest Service may be used as
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Forest Management Plans to satisfy the requirements of the Critical Area Program if these plans
contain all the required components of Forest Management Plans. The required components of a
Forest Management Plan are described in more detail below.

FOREST MANAGEMENT PLAN COMPONENTS

Depending upon the purpose and nature of the harvest, the Forest Management Plan will include
the following components:

Forest Management Plan

This plan is required for all harvesting of timber within Harford County’s Critical Area. If the
harvest will not disturb the Critical Area Buffer or any other identified Habitat Protection Areas,
and the area will be reforested whether by natural regeneration or by planting with no
development taking place, a Forest Management Plan is all that is required. If however, the
Buffer or other Habitat Protection Areas will be disturbed by the harvest, or development will
take place on the harvested area within 5 years of the harvest, then additional information is
required as specified for Forest Conservation Plans and Buffer Management Plans;

Sediment Control Plan
This plan is required for all timber harvest which will disturb an area of 5,000 square feet or
more;

Forest Conservation Plan

This plan is required as a component of the Forest Management Plan if harvesting occurs outside
the Critical Area Buffer including any associated expanded Buffer, and the area will be cleared
for development. Mitigation will be required; and

Buffer Management Plan
If commercial harvesting is to occur within the Critical Area Buffer including any associated
expanded Buffer or within other identified Habitat Protection Areas, regardless of size, a Buffer

Management Plan is a required component to the Forest Management Plan per the requirements
in COMAR 27.09.01 (Appendix K).

REQUIREMENTS OF A FOREST MANAGEMENT PLAN
FOREST MANAGEMENT PLAN (Minimum Submittal)
» Name, address and telephone number of landowner;

» Description and location of property, including tax map reference, nearest road(s), and
total acreage of site;

» Name, address, telephone number, and registration number of professional forester
preparing plan;



» Date of preparation;

» Owner’s goals (in addition to protection of water quality values and plant and wildlife
habitat values) including forest incentive programs that the owner is interested in
(FCMA, cost sharing programs, etc.);

» A detailed map of the site (including scale and north arrow) which shows:

a) Cultural features such as property boundaries, roads and building on or immediately
adjacent to site;

b) Tidal waters, tidal wetlands, perennial and intermittent streams on or adjacent to site;

c) Boundary of the Critical Area and the Critical Area Buffer, including any associated
expanded Buffer;

d) Forest stands on or immediately adjacent to site identified by SAF forest cover type
or as delineated by the FSD, described below;

e) Identified Habitat Protection Areas and Wetlands of Special State Concern (nontidal
wetlands, threatened and endangered species habitat, etc.) on or adjacent to site;

f) Proposed location of any logging roads, log decks, stockpile areas, staging areas, skid
trails, haul roads to the nearest public road, stream crossings, culverts and the limits
of disturbance; and

g) Slopes in excess of 15% as determined from topographic maps;

> Soils map of site which shows location of soil types associated with steep slopes, highly
erodible soils, and soils with hydric inclusions as shown on the Critical Area Maps;

> Description of measures to be instituted to ensure protection of identified Habitat
Protection Areas on or adjacent to site or reference to the Buffer Management Plan, as
appropriate;

> ldentification of wildlife corridors and measures to be used to ensure their maintenance;

» Description of each forest stand including species composition, stocking level, acreage,
dominant timber size, class, even or uneven aged characterization, site index or growth
potential, and understory species composition;

» Schedule and description of forestry practices to be implemented for each stand,
including size of area affected, current and residual basal area (sq.ft./acre), type and
intensity of proposed cuts, times of cuts, etc. Proposed forest management practices for
the next fifteen years should be generally described;

» Reforestation provisions including location, method (by replanting or by natural
regeneration), species, size of area, stock, type, spacing, water quality and wildlife habitat
values to be obtained, and provisions for maintenance for a three-year period to ensure
adequate survival of stock planted or naturally regenerating; and

» Sediment Control Plan must be included with the Forest Management Plan.

C-3



SEDIMENT CONTROL PLAN

For timber harvesting operations greater than 5,000 feet in size including those on agricultural
lands, a Sediment Control Plan must be developed according to the guidelines contained in the
technical document entitled “Standard Erosion and Sediment Control Plan for Forest Harvest
Operations in Maryland”, and further requirements that the Maryland Forest Service may
require. The Sediment Control Plan shall be submitted with the Forest Management Plan to the
Project Forester for review of its consistency with the Forest Management Plan and the County’s
Critical Area Program. Both documents will then be sent to the Soil Conservation District for
formal approval. The technical document, Standard Erosion and Sediment Control Plan for
Forest Harvest Operations prepared by the Maryland Forest Service, provides further guidance
on appropriate sediment and soil erosion control measures for timber harvesting operations.

FOREST CONSERVATION PLAN

In the case of development activities, the forest conservation objective of Harford County’s
Critical Area Program is to be achieved through the preparation of a Forest Conservation Plan.
This plan provides information required in addition to the more general Forest Management Plan
describing the existing forest cover and how its wildlife habitat and water quality protection
values are to be maintained.

The Forest Conservation Plan describes measures for the protection of existing wildlife
corridors, and in the case of developments in areas designated Limited Development Area or
Resource Conservation Area, describe how the afforestation requirements will be met. The
Forest Conservation Plan shall be submitted as a component of the Forest Management Plan to
the Harford County Department of Planning and Zoning, and reviewed as part of the preliminary
plan approval process. The information that must be included in a Forest Conservation Plan is
described in more detail below:

Forest Stand Delineation (FSD)

Unless no forest will be disturbed by the development, an FSD is required for any development
within the Critical Area in which forest covers an area greater than 40,000 square feet. The FSD
shall be prepared according to the standards presented in Chapter 4 of the Harford County Forest
Cover Conservation and Replacement Manual. The FSD shall be developed by a forester
registered in Maryland or other approved professionals as detailed in Chapter 3 of the Harford
County Forest Cover Conservation and Replacement Manual.

Forest Cover Retention Requirements

Forested areas to be retained according to the objectives of the Critical Area Program regarding
minimization of forest cover removal and the limitations on forest cover removal must be shown
on the Forest Conservation Plan. Retained forest cover shall be protected from development.
Criteria for priority of retention areas are listed in decreasing order:

1) Forest in or adjacent to the Critical Area Buffer, Habitat Protection Areas or their

Buffers;
2) Forests on hydric soils, highly erodible soils or slopes in excess of 15%;
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3)
4)

5)
6)

100-year floodplain;

Forests with trees of more than 24 inches diameter at breast height, especially champion
trees;

Forested areas associated with contiguous forests of 100 acres or more; and

Stands or portions of stands with good species and/or structural diversity as defined in
Chapter 4 of the Harford County Forest Cover Conservation and Replacement Manual.

Afforestation and Reforestation Requirements
Plans for the replacement of forest cover removed, or for afforestation of unforested sites shall
follow the criteria detailed below or shall pay an in-lieu fee of $.40/square foot:

>

Afforestation/Reforestation Plans shall detail the size of area and location of area to be
cleared and planted, including species, stock type, spacing and planting method to be
used. Afforestation/Reforestation Plans shall be developed according to the standards
described in Chapter 5.13 of the Harford County Forest Cover Conservation and
Replacement Manual,

Afforestation/Reforestation plans shall be developed by a forester registered in Maryland
or landscape architect and reviewed by the Maryland Forest Service;

Such plans shall include a description of how such efforts will promote water quality
protection and the creation of plant and wildlife habitat;

Spacing of plantings shall be at a minimum on a 10°x10’ basis, or closer in the case of
small trees and shrubs, using %" caliper seedlings or larger stock. All planting materials
greater than one inch caliper shall meet or exceed requirements of American Standards
for Nursery Stock Specifications;

Afforestation/Reforestation Plans should include provisions for protection of trees, i.e.
stakes, guards. Plans should also show relative locations of stockpile areas, limits of
disturbance, and measures to protect the root zone, as well as surface portions or retained
trees and forest;

Soil amendments shall be added and ground cover planted as needed to ensure
stabilization of a site until the tree seedlings become fully established. The ground cover
should allow surface water infiltration, be beneficial to wildlife, and not inhibit seedling
growth;

To maximize wildlife habitat benefits, a tiered canopy shall be created whenever feasible
by planting a small shrub or tree in place of every 4 to 8 seedlings or by intermingling
rows of trees and rows of shrubs and small trees. To create more diversity, 2 or 3
different species with similar growth rates may be planted interchangeably;

The percentage of forested area cleared, and the square feet of area to be cleared and
replanted shall be included in the plan;
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>

Criteria for priority of afforestation/reforestation areas are listed in decreasing order:

1) Unforested Critical Area Buffer or nontidal wetland buffer;

2) Areas of unforested hydric soils, highly erodible soils or slopes in excess of 15%, or
other areas needing reclamation;

3) Unforested 100-year floodplain; and

4) Unforested areas contiguous to forest areas of greater than 100 acres or areas where
wildlife corridors could be created; and

Native species shall be used for afforestation and reforestation plantings unless otherwise
approved by the Department of Planning and Zoning. For more information on plant
species, please visit www.harfordcountymd.gov/planningzoning or call the Department
of Planning and Zoning.

BUFFER MANAGEMENT PLANS

If harvesting is to occur within the Critical Area Buffer, including any associated expanded
Buffer or involves disturbance to other Habitat Protection Areas, special provisions must be
included in the Forest Resource Management Plan to ensure the integrity of the Buffer for water
quality and plant and wildlife habitat. These provisions are listed in the Buffer Management
Plan per COMAR 27.09.01 (Appendix K), and include the following requirements:

>

If harvest is proposed within the Critical Area Buffer and/or any expanded Buffer area,
there shall be no cutting of areas within 50 feet of tidal waters, tidal wetlands, and
perennial streams;

Logging roads and skid trails or other vehicular traffic are not permitted within the
Buffer. Trees harvested from the Critical Area Buffer must be removed to the nearest
skid trail outside of the Buffer by cable;

Harvests may not occur within the Critical Area Buffer or expanded Buffer areas from
March 1 to June 15 during the anadromous fish breeding season;

Reforestation measures must be specified, utilizing replanting or natural regeneration
processes as appropriate, which will ensure maintenance of the Buffer’s water quality and
plant and wildlife habitat values, including its function as a wildlife corridor;

Commercial harvesting of trees is allowed to the edge of intermittent streams provided
that a Buffer Management Plan is developed that ensures that:

1) Nontidal wetlands and other Habitat Protection Areas are not disturbed,

2) There is no disturbance to the stream banks,

3) Appropriate reforestation measures are used to ensure that the water quality and plant
and wildlife habitat values for the Buffer are maintained;
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» Harvests proposed within 500 feet of a Habitat of Threatened or Endangered Species, or
Habitat of Local Significance must be reviewed and approved by DNR. Best
Management Practices (BMPs) recommended by DNR for the protection of these habitats
must be included in the Forest Management Plan;

> Buffer Management Plans for the harvests within or adjacent to Forest Interior Bird
Species (FIDS) habitat must be reviewed and approved by DNR. Forest harvests within
FIDS habitat are restricted during the breeding season from May 1 to August 31. Harvest
within FIDS habitat shall not open the canopy by more than 30%; and

» Buffer Management Plans for harvests within Wetlands of Special State Concern or their
100-foot buffers must be reviewed and approved by DNR.
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APPENDIX D

GRANDFATHERED PROJECTS
(part of original Program submittal in 1988)

I. Introduction

In recognition of the fact that a local jurisdiction may have approved certain projects
prior to the approval of its Chesapeake Bay Critical Area Management Program, but
these projects were not constructed prior to June 1, 1984 (the date of passage of the
Chesapeake Bay Critical Areas Act), the Chesapeake Bay Critical Area Program
Development Criteria established certain provisions on whether construction of such
developments should count against a County’s growth allocation. Projects meeting the
following conditions can be grandfathered and not counted against a County’s growth
allocation provided that they meet the applicable provisions of the County’s Critical Area
Management program for the protection of identified Habitat Protection Areas, for the
development of water-dependent facilities, and for the provision of adequate stormwater
management measures:

1) Construction of a single family dwelling on an undeveloped, legal parcel of
land which existed as of December 1, 1985;

2) Construction of subdivisions that received final approval prior to June 1,
1984, provided that lots not individually owned are consolidated or
reconfigured to comply with the provisions of the County’s Critical Area
Management program to the maximum extent possible;

3) Construction of subdivisions which received final approval between June 1,
1984 and December 1, 1985;

4) Construction of subdivisions which received final approval after December 1,
1985, and prior to the date of approval of the Management Program. Such
subdivisions shall be consistent with the provisions of the County’s Critical
Area Management Program, or the development of these areas must utilize a
portion of the County’s growth allocation; and

5) The expansion of commercial uses on parcels designated LDA because they
did not meet the minimum 20-acre size required for IDA designation.
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Il. Summary of Grandfathered Development in the Critical Area

According to a review of the County’s development approval records, no development
has occurred since June 1, 1984 which should be counted against the County’s growth
allocation.

The construction activity that has occurred has consisted almost entirely of residential
structures (needing only building permit approval) on lots that were part of subdivisions
approved prior to June 1, 1984, located in areas that were designated LDA or IDA. Such
construction has primarily occurred in the Riverside and Harbor Oaks developments
(IDA areas on Tax Maps 62 and 51, respectively) with approximately 80 building permits
issued for the former and approximately 50 in the latter — out of a total of approximately
200 permits issued in the Critical Area. The remainder was for building structures in
other existing subdivisions, except for four on individual lots.

There has also been a resubdivision of land as part of the West Shore development (Tax
Map 66), which is a large, mixed commercial/high density residential development
adjacent to Otter Point Marsh which was originally approved in the mid-1970’s. In
mapping the area in which this development is located, the portion of the area that was
built upon as of December 1, 1985 was designated as IDA, and the remainder, LDA.
Nevertheless, since approval was given for high density development in the remainder of
the site prior to June 1, 1984, construction of such development will be considered
grandfathered if it satisfies the IDA requirements. Approval of a third phase of high
density residential development (an approximately 28-acre townhouse development) was
granted in early 1987 as a modification to the subdivision plan approved in the mid-
1970s. Since this phase will have a water quality stormwater management pond
associated with it and will not involve the alteration of any areas of significant plant and
wildlife habitat value, it has been considered as in compliance with the provisions of the
Critical Area Criteria.

The remainder of the site will be utilized for commercial development, and building
permits for two commercial structures to be constructed on the edge of the site were
issued early in 1985. Two adjacent, commercial-zoned lots have not yet been built upon,
but the remainder of the property was originally planned and approved as a shopping
center. However, it is now proposed to be developed as a lower density commercial
development with no development to occur within a 300-foot area adjacent to Otter Point
Marsh. The first 200 feet of this area is to be left undisturbed and the 100-foot area
nearest the development will be utilized for a water quality oriented stormwater
management pong.

There is one other large undeveloped area for which development approval has been long
granted — that of the church Point property in the Forest Greens area (Tax Map 63). This
is a forested area adjacent to water and sewer service, and the property is designated
LDA. It was approved for small lot, high density development in the mid-1930s, but a
revised plan is now being developed which would be a modification to the original
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approved plan and thus needs County approval. The new plan would retain a 100=foot
Buffer, a large wooded area and provide for the creation of wooded lots at LDA density.
If submitted as planned, it will be considered a reconfiguration of a previously-approved
subdivision that would be more in compliance with the provisions of the County’s
Critical Area Management Program and thus, grandfathered. Due to its previously
approved status, the County does not propose to apply the forest replacement
requirements of the LDA to this development.

One other proposed subdivision in the Critical Area, Philadelphia Estates, received
preliminary plan approval in November, 1986. Approximately 100 units were planned on
a 26-acre parcel in the Long Bar Harbor Area (Tax Map 62), which is partially in and
partially out of the Critical Area. A natural forested Buffer area 500-700 feet from tidal
waters and tidal wetlands is proposed, along with protection of nontidal wetlands and the
provision of water quality oriented stormwater management measures. Due to financial
considerations, it is expected that the developer will let his preliminary plan approval
lapse in November 1987, and not proceed with construction of the development.

There has been one rezoning and subsequent PRD approval on a 6-acre parcel designated
IDA in the Joppatowne area. The purpose of the rezoning, which occurred in 1987, was
to allow construction of an 85 unit apartment complex. Adequate stormwater
management measures will be provided to comply with the Critical Area requirements.

Several other proposed projects in the Critical Area have been discussed with the
Department of Planning and Zoning staff, but none have ever received preliminary plan
approval as of this date.

1. Tracking of Development in the Critical Area

The Department of Planning and Zoning is presently computerizing its development
approval records and thus will be better able to ensure compliance of developments with
the provisions of Harford County’s Critical Area Management Program. Up to this point,
approval records have not been geographically referenced, making analysis of project
approvals for compliance with the provisions of the Critical Area Program a time-
consuming and difficult process. However, this should change with the use of the new
system.
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Program Requirements for Water-Dependent Facilities



APPENDIX E

PART 1

Information requirements for applicants regarding submittal

of proposals for construction or expansion of
water-dependent facilities

GENERAL INFORMATION REQUIRED:

Name of proposed project site;

Names and addresses of owner, subdivider or developer, land planner, surveyor and/or
engineer;

Location of facility site by election district, county and state; names of adjacent property
owners or adjacent subdivisions;

Type of approval required (subdivision approval, zoning modification, building permit, etc.);
Vicinity map(s); and

General description of proposed project including justification for any alteration to the Critical
Area Buffer and mitigation measures proposed to minimize impact of such alteration (if any).

DESCRIPTION OF WATERBODY INVOLVED AND ASSOCIATED AQUATIC RESOURCES

REQUIRED:

> Name of waterbody involved;

> Width of waterbody at site;

> Existing navigational channels, piers or decking areas adjacent to site;

Significant aquatic habitats on or within 1/4 mile of site (SAV beds, tidal wetlands, fish
spawning or nursery areas, habitat used by State Designated Threatened or Endangered
Species or Species in Need of Conservation, waterfowl staging or concentration areas;
Bathymetric characteristics and nearshore profile at or near site;

Shoreline characteristics including soil composition, bank height, historic shore erosion rates,
description of any shore erosion protection measures at or adjacent to site;

Water quality conditions as designated by State; and

Flushing rates of waterbody as determined by EPA flushing model documented in the Coastal
Marina Assessment Handbook (if determined necessary by Department of Planning and
Zoning). :
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INFORMATION REQUIRED RELATING TO IN-WATER CONSTRUCTION:

Size, type and location of proposed structure(s);

If boating facility, number of slips to be provided;

Description of construction methods, type of equipment and type of materials (including any
preservatives) to be used in building structure including measures proposed to minimize
adverse impacts of construction;

Description of any dredging and dredged material disposal involved with project (location,
amount of material to be dredged, depth, type of method used, time of year to be undertaken,
description of dimension of any basins or channels to be created, location and design of
proposed disposal site;

Measures proposed to minimize potential adverse impacts on water quality, circulation
pattern, littoral transport of sand or flushing characteristics; and

Location of, design of, and justification of need for any bulkheads or other structural shore
erosion measures proposed.

INFORMATION REQUIRED RELATING TO ANY ON-SHORE CONSTRUCTION:

A

Description of Existing Physical Conditions, including:

Boundary lines of the proposed project site, indicated in heavy outline, and tract acreage;
Field run or photogrammetric topographic contours, references to U.S.G.S. datum, where
practicable, at five (5) foot intervals;
Soil types according to the Harford County Soil Survey (the location of soils with
development constraints - highly erodible soils, soils with severe septic constraints, soils with
high water tables, soils with hydric inclusions - shall be identified);
Slopes greater than or equal 15%,
100-year floodplains identified in FEMA flood insurance study or in more detailed studies
undertaken or approved by the County;
Perennial, tributary and intermittent streams located on or adjacent to site;
Nontidal wetlands on or adjacent to site as identified by existence of hydric soils or
hydrophytic vegetation and required buffers;
Chesapeake Bay Critical Area boundary and Critical Area Buffer;
Types of vegetative cover on the site, particularly the location of forested areas on the site
and location of significant individual trees;
Plant and wildlife habitat that has been identified as of State or County importance, on or
adjacent to the site, including:

: a. Habitats of Threatened or Endangered Species,
Species in Need of Conservation,
Natural Heritage areas,
Anadromous fish propagation waters, and
Habitats of Local Significance; and

o a0 o
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Location and widths of pavement and rights-of-way of all existing streets or alleys adjoining
the project site, or intersecting any street that bounds it (those recorded but unimproved
shown with dashed lines); railroads and utility rights-of-way, parks and other public spaces
adjoining the site.

Description of Proposed Development, including:

Location and shape of any proposed structures;

Layout widths and names of any proposed streets associated with project;

Any proposed water and sewer lines and facilities;

Location and number of parking spaces, both existing and proposed,

Location and extent of any other proposed impervious surfaces;

Conceptual grading plan including approximate limits of disturbance and areas of significant
cut and fill;

Proposed method(s) of stormwater management and location of facilities/measures for each
drainage area in development, including the provision of sufficient information on soil and
hydrologic conditions, so that the viability of the proposed measures can be accurately
determined;

Any proposed drainage and utility easements; and

Areas of significant natural resource value to be left undisturbed, e.g., tidal and non-tidal
wetlands, forested areas to be retained, plant and wildlife habitat identified as of State and
County importance.

OPERATIONAL INFORMATION REQUIRED:

[ 4

If the construction or expansion of boating facilities is proposed, any services to be provided
on-shore, e.g., toilet and shower facilities, pump-out facilities, gas pumps, food services, other
goods and services provided, boat maintenance, repair or storage services provided, etc.;
If gas pumps or boat maintenance, repair or storage services presently provided or proposed
to be provided or expanded, description of the measures proposed to minimize impacts of
such activities on water quality and aquatic habitats shall also be provided; e.g., description
of maintenance and disposal procedures to be followed, etc. (see Part 1.2, "Best Management
Practices”, for further detail); and

Trash collection facilities to be provided.
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PART I1

BEST MANAGEMENT PRACTICES

ACTIVITY 1: BASIN DESIGN

Impact

Basin and entrance channel design affect flushing and sedimentation patterns. Adequate flushing of
a marina is necessary for maintaining the water quality of the marina basin and adjacent waterway.
Natural circulation near the site should be maintained whenever possible. Poorly flushed marinas can
~ become stagnant and permit the concentration of pollutants from the marine facility and boats. The
settling and accumulation of organic material and fine sediments can result in decreased dissolved
oxygen levels and shoaling within the marina basin. Inadequate flushing and subsequent stagnation
may lead to water quality degradation, affecting dissolved oxygen, water temperature, and pollutant
concentrations.

BMPs

Design features that promote flushing are:

Basin depths that are not deeper than the open water or channels to which the basin is
connected and never deeper than the marina access channel;

Basin and channel depths that gradually increase toward open water;

Two openings at opposite ends of the marina to establish flow-through currents.

Single entrances that are centered in rectangular basins rather than at one corner.

Basins with few vertical walls and gently rounded comers or oval shaped.

Even bottom contours, gently sloping toward the entrance with no pockets or depressions.
Areas where tidal exchange may not adequately flush the marina, tide gates or one-way valves
may be used to enhance the flushing rate.

For harbor-locked marinas dredged from uplands, flushing may be induced by creating a tidal
prism with the basin. The basin is flooded on incoming tide and the water flows out smaller
diameter pipes on the ebb tide.

Entrance channels designed with openings as wide as possible and with increasing depth away
from the marina basin prompt flushing.

Flushing may also be enhanced when entrance channels are located in the direction of
prevailing winds as wind-generated currents can facilitate circulation between the basin and
the adjacent waterway.

Placement of breakwaters may impede shoaling in channels and basin, and help to maintain
good flushing,
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INFORMATION REQUIRED FOR REVIEW PROCESS

Maps of area proposed for development must indicate pre-and post-development features,
including:

a) Depth of basin, entrance channel(s) and adjacent waters with 1/2 mile radius;

b) Bottom contours of basin.;

c) Sedimentation patterns; and

d) Location and design of mechanical flushing enhancement structures and breakwaters.

Description of pre-and post-development conditions, which must include:

a) Flushing potentials in basin and channel(s), and
b) Estimates of sedimentation rates;
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ACTIVITY 2: BOAT FUELING AND OPERATION, CONTROL OF PETROLEUM
PRODUCT POLLUTION

Impact

Pollutants discharged to waters in association with the fueling and operation of boats include carbon
monoxide, carbon dioxide, oil, gasoline, and other hydrocarbons resulting from combustion of fuels
and lubricants, and lead. Data on the impact of chronic low level discharges of the remaining
pollutants on coastal organisms and ecosystems are lacking. Most studies concerning the effects of
hydrocarbons on marine fauna have been after major oil spills, where the amount of hydrocarbon
pollutants is considerably greater than would occur from outboard exhausts. These studies showed
that the areas of concern regarding oil pollution were direct lethal toxicity, sublethal disruption of
physiological or behavioral responses (of which extremely little is known), persistence and
accumulation of oil in invertebrates that is passed up the food web chain, destruction of habitat, and
damage to fishery resources through tainted shellfish or finfish meat. Outboard motor exhaust and
bilge water discharges lead into marine waters. Lead also enters the aquatic environment in surface
runoff, and almost all of the lead that is discharged eventually reaches bottom sediments. Lead is very
toxic to most plants and is moderately toxic to mammals where it acts as a cumulative poison. Fish
are most sensitive to lead among aquatic organisms.

BMPs

Measures which prevent discharge of petroleum products to the aquatic environment include:

. Location and construction of fuel storage tanks which minimize potential of accidental
puncture; .

. Tanks should be EPA-approved and filled using approved safety equipment and procedures;

. Fuel pumps should be fitted with automatic shut-off of the feeder line if the pump is knocked
off vertical alignment; '

. Fueling nozzles should be fitted with back-pressure shut-off valves. Locking fuel fills should
not be utilized, requiring the operator to manually hold the on-position during the fueling
procedure;

o Filling of fuel tanks from containers should be prohibited while boats are in marina;

. Fueling should be supervised by marina personnel who should be trained to prevent and
cleanup any fuel spills;

. Only low-lead gas and diesel fuel should be sold onsite;

. Facilities for fueling of ramp-launched boats before launching would help prevent spills
directly into the water;

. Discharge of oil and gas with bilge water should be controlled by use of oil filtration devices
on bilge pumps or soil absorbent pads (sponges placed in the bilge and recovered prior to
bilge water discharge);

. Maintenance services provided by the marina may help improve combustion efficiency of
resident boats; and

. Removal of engines to an upland shop for major maintenance and repair may also help reduce
petroleum product losses to the water.
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INFORMATION REQUIRED FOR REVIEW PROCESS

Location and construction of fuel storage tanks;

Location and design of fuel pumps;

Types of fuel distributed at marina;

Details of maintenance/shop facilities at marina;

Design of bilge disposal system with emphasis on control of petroleum products; and
Details of marina personne! training which covers prevention and cleanup of oil or fuel spills.
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ACTIVITY 3: BOAT MAINTENANCE

Impact

Discharge of toxic chemicals such as copper or tin based antifoulant paints or battery acids may
impact aquatic fauna. The bottom paint used on boats is designed to reduce fouling and, thus contain
toxic compounds. Because of its extreme toxicity, paints containing tributyltin should not be used.
Antifoulant compounds enter marina waters while boats are docked and as a result of washing the
hull. In addition, marine organisms are also affected by detergents from boat washing. Detergents,
including oil dispersants, may be divided into two categories; water-based compounds, which are
highly toxic to fish and shellfish but not to crustaceans, and solvent-based compounds for which the
inverse is true. Other potential impacts due to boat maintenance involve discharge of chemicals due
to improper storage or use, such as painting while the boat is in the water.

- BMPs

Measures which can reduce the potential for discharge of toxic chemicals into marina waters include:

. Use of antifouling paints restricted to boat hulls only; piers and other in-water structures
should not be painted with anti-fouling paints;

. Elimination of use of paint containing tributyltin in accordance with recently passed State
legislation;

. Restriction of the number of boats in-water with copper based painted hulls;

. Encouragement to use dry dock facilities which may minimize exposure times of marina
waters to antifoulants;

. Systems designed to retain and properly dispose of paint flakes and fine particles from hull
cleaning and repainting should be used at boat maintenance facilities;

. All previously opened containers of miscellaneous chemicals, boat paints, and paint vehicles
should be stored in designated facilities;

. Waste chemicals should be disposed offsite by contract with a private waste handling firm.

. No explosive chemicals should be stored onsite;

. Waste motor parts and old batteries should be placed in closed containers before removal
offsite; and

. Painting of boats inwater should be prohibited.
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INFORMATION REQUIRED FOR REVIEW PROCESS
Description of inwater structures, materials and preservatives used on these structures;
Describe dry dock facility in terms of availability, i.e., capacity and cost of use;
Show structures or design features of boat washing facility which prevent discharge of
antifoulants, oil/grease and detergents to marina waters. These include drainage and filtration
systems which may be incorporated in the overall stormwater management plans for the
facility and
Describe boat maintenance facilities indicating storage locations of paints, solvents and other

potential toxicants and the use of methods to insure their proper storage and disposal,
including the proposed penalties for disregarding marina rules on these matters.
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ACTIVITY 4: CONSTRUCTION IN WATER

Impact

A direct water quality impact during construction of bulkheads, revetments, pilings, piers, docks, and
breakwaters is a temporary increase in turbidity. All structures may impede water and sediment
movements. In addition, in-water structures associated with water-dependent facilities can impact
water quality within the marina basin through leaching of wood preservatives from the structures.

BMPs
Measures which can reduce the potential for discharge of pollutants into marina waters include:

The use of pile-driving rather than jetting;

Design and placement of all structures for minimal restriction of water circulation or mixing

within the marina basin, and for reduction of shoaling;

Avoidance of solid structures;

Elevation of docks and piers as high as possible, orient in north-south rather than east-west

direction, and minimize structure width to allow for maximum sunlight penetration;

Encouragement of the use of:

a) Alternative materials such as concrete-filled, steel-reinforced PVC, plastics, or other
nonconventional materials, and

b) Highly refined (grade one) creosote that contains less tar or alternative preservatives
such as chromated copper arsenate (CCA salt) to minimize chemical leachmg, and

See also Dredging Section for turbidity control measures.

INFORMATION REQUIRED FOR REVIEW PROCESS

Description of construction methods and type of equipment to be used for building in water
structures,

Tllustration of structures on conceptual plans with depths before and after indicated;
Description of types of structure and materials and preservatives to be used;
Mean life expectancy of structures; and

Type of material and preservatives to be used.
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ACTIVITY 5: DREDGING (Initial Construction and Periodic Maintenance)

Impact

Dredging temporarily degrades water quality onsite and in the direction of waterflow by increasing
turbidity through the resuspension of the bottom sediments. These resuspended sediments can affect
filter feeding organisms such as shellfish by reducing feeding rates, suffocate organisms by clogging
gills, reduce primary productivity by reducing light penetration, and bury benthic organisms through
siltation. Resuspended bottom sediments can contain trace metals, toxic substances, nutrients, and
organic debris that can be released into the water column. Resulting water quality problems can
include lowered dissolved oxygen concentrations and promotion of algal blooms.

BMPs
Minimization of adverse water quality impacts through use of measures such as the following:

. Dredging of channels that follows the course of natural channels;

. Building slips for boats with deep drafts in naturally deep water;

. Extending piers and docks as far as possible into naturally deep water;

. Providing upland storage for smaller boats and using boat lifts to transport them to the water;
and

. Utilizing dredging methods which avoid use of discharge of dredged materials into open
waters.

INFORMATION REQUIRED FOR REVIEW PROCESS
° Maps of areas proposed for dredging must indicate:

a) Depths and contours of basin, channel(s) and adjacent waters within a 1/2 mile radius
before and after development,

b) Location of dredged area and depth of material removed, and

c) Location and design of turbidity control structures; and

. Conceptual plans must include description of:

a) Dredging schedule indicating no interference with fish spawning season (15 March -
1 June),

b) Method and equipment used for dredging,

c) Design features of turbidity control structures, and

d) Best use of naturally deep waters.



ACTIVITY 6: DREDGED MATERIAL PLACEMENT

Impact

Dredged material might be potentially disposed of in open water, wetlands, or upland sites. Open
water disposal is seldom a viable option for marine projects and disposal on wetlands is unacceptable
because of environmental reasons. Current Maryland regulations so severely restrict any open waters
disposal that generally only upland disposal is allowed.

BMPs
Mitigation measures for dredged material disposal include:

Utilizing suitable dredged material for beach replenishment, construction, sanitary landfill, and

agricultural soil improvements;

Confining discharges to the smallest practicable deposition zone to protect adjacent

substrates;

Dedicating permanent upland disposal sites as part of specifications for new marina

construction would help eliminate future problems related to disposal of maintenance

dredging material. These permanent sites can be sites that have been previously used or

represent an environmentally satisfactory alternative;

Raising the height of containment embankments to increase the carrying capacity at existing

disposal areas;

Disposing of toxic and organic materials in impervious containment basins (settling of

contaminated . suspended particles may be enhanced by the addition of a cationic

polyelectrolyte with further treatment using sand filters and activated charcoal before

discharge). Currently, only Hart and Miller Islands Disposal site will accept significantly

contaminated dredged materials;

Upland retention or treatment of runoff from the discharge material to remove dissolved

pollutants before they reach the aquatic environment (a simple treatment such as ozonation

or seration can be adequate for reduction of BOD and COD before the discharge of

supernatant liquid from spoil areas enters into receiving waters);

Controlling erosion at diked areas by shaping the dike and using stabilization measures, such

as revegatation;

Positioning outfalls to empty back into the dredged area; and

Characterizing the sediments to be dredged and considering the potential odor problems

during the selection of the disposal site and site preparation.

When upland disposal is not possible and open water disposal is considered environmentally

acceptable, measures that can minimize problems or impacts include:

a) Using several sites to provide a more even distribution of dredged material
overburden,

b) Maintaining the same elevation as marshes and other contiguous area to promote
natural tidal flooding and flushing,

c) Situating spoil islands on the windward side of the dredged channel, and

d) Using materials for approved tidal wetland development.
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INFORMATION REQUIRED FOR REVIEW PROCESS

Location and design of disposal site;

Treatment for removal of pollutants before discharge of supernatant liquid; and

Use of long-term dredged material after dewatering;
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ACTIVITY 7: SHORELINE PROTECTION

Impact

Modification of shoreline by removal of wetland vegetation, construction, and increased wave action
due to boat wake may encourage erosion at a marina site. Loss of shoreline area and degraded water
quality may result.

BMPs
Shorelines may be protected against erosion by employing:

Creation and protection and maintenance of existing marshes;

Nonstructural vegetation measures;

Rip-rap stabilization of eroding banks, using armor stone placed near high tide line;

5 mph speed limit enforcing a "No Wake" zone in marina basin and entrance channel;
Basin depth designs which minimize turbidity due to prop wash and scour;
Designated slips for boats of different drafts; and

Breakwaters near entrance channel or marina mouth.

INFORMATION REQUIRED FOR REVIEW PROCESS

Maps of area proposed for development must indicate pre- and post-development shoreline
features such as:

a) location, extent and quality of wetlands,

b) slopes of shoreline,

c) mean high and mean low water lines,

d) bulkheads, revetments, rip-rap, and breakwaters,

e) depths of basin, channel and all adjacent waters,

f) sedimentation patterns, aeration and depletion,

g) "No Wake" zone in marina basin and entrance channel, and

h) areas of erodible soils; and

Outline measures of boater awareness and compliance with "No Wake" rules including
description of penalties for non-compliance.
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ACTIVITY 8: SEWERAGE DISCHARGE TREATMENT

Impact

Raw sewage from boats and filtered discharges from ineffective upland septic systems may impact
water quality and aesthetics. Boat sewage can be visually repulsive. Increased nutrient loadings from
sewage may contribute to increased biological demand (BOD) in receiving waters. The most serious
effect of discharging fresh fecal material is the potential for introducing disease-causing viruses and
bacteria (pathogens). Problems may occur if boat sewage is released in the vicinity of shellfish (clam
or oyster) beds or into enclosed waterways with limited flushing. Shellfish require clean water to be
microbiologically safe for human consumption, regardless of whether they are eaten raw or partially
cooked. Fecal coliform bacteria, other bacterial pathogens, and viruses found in water and sediments
are concentrated by shellfish, depending upon temperature, density of pathogens, salinity, currents,
depth, water chemistry, and shellfish feeding activity. Once concentration of pathogens has occurred,
microorganisms will not necessarily be flushed at the same rate. Known enteric pathogens associated
with feces-contaminated shellfish include typhoid fever, dysentery, gastroenteritis, and infectious
hepatitis. '

BMPs
Marina features which reduce the potential of sewage discharge include:

. Newly constructed and renovated marina facilities should, if possible, be connected to the
municipal sewage system for disposal of sewage from boats and shore-based facilities;

. Ample and conveniently located toilet facilities and showers should be provided onshore;

. Pump-out facilities for holding tanks and portable heads should be provided by the marina at

the fueling dock;

. Cost of pump-out service should be included in slip rental fees and provided on an unlimited
basis;

. Marina stores should supply Coast Guard-approved marine heads, marine sanitation devices,
and related supplies;

. Boaters should be notified of the prohibition against sewage dumping in marina waters, the
pollution levels which result from discharges, and the penalties imposed for violations, by
posting prominent signs at points of access to piers and other frequented areas, and in
conjunction with slip rental agreements; and

. Individuals leasing slip space should be held responsible for sewage disposal violations by
written contract agreements which specify: "Head discharge overboard will result in voiding
this contract immediately and expulsion from the marina with forfeiture of rental fees. Heads
are to be pumped out without a per-service fee at marina as often as requested”.
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INFORMATION REQUIRED FOR REVIEW PROCESS

Sewage holding and disposal systems for onshore and boat-pump facilities which are
connected to municipal systems;,

Location and design of pump-out facilities;
Location and design of onshore toilet and shower facilities; and
Information concerning the training of marina personnel concerning the importance of

prevention of sewage pollution in marina waters and enforcement of marina rules regarding
unlawful discharges.
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ACTIVITY 9: SITE LOCATION *(TO MITIGATE IN-WATER CONSTRUCTION &

OPERATION IMPACTS)

Impact

Dredging, construction and increased boat traffic may disturb aquatic resources such as shellfish beds,
submerged aquatic vegetation, and fish nurseries. These activities may interfere with navigation.
They may also interfere with circulation or salinity regimes.

BMPs

Plans and construction design must list and locate aquatic resources potentially impacted and
identify measures to be used to ensure minimal impact;

Avoidance of location in areas with poor water quality or in areas with low tidal range/activity
and low ﬂushmg rates such as dead end channels or canals or the upper reaches of tidal
creeks;

Avoidance of navigable waterways as identified by the U.S. Army Corps of Engineers;

INFORMATION REQUIRED FOR REVIEW PROCESS
Maps of the area proposed for development must show aquatic resources located within one
mile by surface water connection including, but not limited to spawning areas, SAV beds,

tidal wetlands, and nontidal wetlands;

Maps and constructlon plans which indicate locations of navigated waterways and potentlal
interference and expected length of time involved for construction of marina.

Information required for U.S. Army Corps of Engineers Section 10/404 permits includes:

a)
b)
c)
d
e)
f)
2
h)
i)
j)
k)
)]

Evaluation of economic, social environmental costs vs. benefits,

. Extent of private and public need,

Desirability of alternate locations,

Effects on wetlands,

Impacts on navigation,

Effects on flood control,

Compliance with applicable effluent and water quality standards and management practices,
Interference with adjacent properties or water resource projects,

Consistency with state, regional or local land use classification,

Compliance with Coastal Zone Management programs,

Enhancement, preservation or rehabilitation, and

Cumulative impacts,

NOTE: Onshore construction impacts should be mitigated by application of basic Chesapeake Bay

Critical Area Program requirements.
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ACTIVITY 10: POST-CONSTRUCTION STORMWATER MANAGEMENT -

Impact :

Water quality in the marina basin and adjacent waters can be impacted by pollutants in stormwater
runoff. These pollutants include sediments, nutrients, salts, petroleum hydrocarbons, metals, and
bacteria. Of primary concern is the potential for increased turbidities due directly to suspended
sediments and indirectly to increased algal growth. Sediment derived turbidity as well as decreased
light penetration due to algal blooms can affect the growth of SAV. Other suspended or dissolved
pollutants may be accumulated in fish and shellfish affecting the health of those organisms and the
organisms which consume them.

BMPs :
Features which minimize stormwater discharge of pollutants act to control runoff velocity and
volume, and retain pollutants before these waters enter the Bay system. These features include:

Use of infiltration measures, retention ponds and extended detention ponds to handle the first
1" of rainfall, and effect the removal of a minimum of 10% of pollutant loadings, especially
sediments, total nitrogen, biochemical oxygen demand total phosphorous, lead, and zinc;
Use of rip-rap and bulkheads as runoff filtering devices by directing runoff through porous
surface to such structures lined with filter cloth;

Use of porous surfaces (crushed stone, shell) wherever possible, particularly in parking lots;
Direction of runoff from impervious surfaces to porous surfaces to improve infiltration
capacity; !

Minimal clearing of onsite vegetation,

Retention and creation of onsite vegetative buffers between potential sources of pollutants
and tidal wetlands or tidal waters;

Conservative use of onsite fertilizers; and

Use of non-phosphorous detergents for washing boats.

INFORMATION REQUIRED FOR REVIEW PROCESS

Maps of the area proposed for development must indicate:

a) Post-construction drainage patterns, especially of runoff coming off of nonvegetated
area (urban runoff),

b) Type and pervious nature of all surfaces on marina property,

c) Design and location of detention/retention systems, and

d) Post-construction vegetation patterns,

Description of stormwater management plan must include:

a) Estimates of pre- and post-construction loadings of major pollutants (sediment,
nitrogen, phosphorus, lead and zinc, and biological oxygen demand in marina waters)
with all assumptions of controlling conditions detailed,

b) Mixing and flushing rates in marina waters,

c) Total acreage of major land cover types and infiltration potentials, and

d) Maintenance schedule for stormwater management structures.
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ACTIVITY 11: TRASH CONTROL

Impact

Litter is a form of pollution associated with increased boating activity that has an aesthetic as well as
an ecological impact. During the peak boating season, approximately one-half to one cubic yard of
uncompacted garbage per day can be expected for every 100 boats in a marina. Plastics are the chief
concern. To date, 15 percent of the world's 280 species of sea birds are known to have ingested
plastic. Plastic has been found in the stomachs of four of the seven species of marine turtles, in at
least eight species of fish, in marine mammals including whales, dolphins, and manatees, and in
invertebrates. Lost or discarded fish netting, monofilament line, and plastic beverage yokes are
materials that may lead to strangulation, drowning, or starvation.

BMPs
- Measures which prevent loss of trash include:

Provision of equipment carts on all piers for conveyance of refuse to conveniently placed
dumpsters; and

Strict enforcement by marina personnel of property disposal of trash by boaters, with potential
fines for improper disposal.

INFORMATION REQUIRED FOR REVIEW PROCESS
Plans should iﬁdicate location and type of trash collecting facilities; and

Plans for proper training of marina personnel and the enforcement of property trash disposal
should be outlined.
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APPENDIX F

DESCRIPTION OF HISTORICAL SHORE EROSION PROCESSES
IN HARFORD COUNTY

l. General Description of Shore Erosion Processes

Harford County’s tidal shorelines are the scene of a dramatic interaction between
water, wind and land. To safeguard their property, shoreline property owners need to
know how to work with these natural forces, not against them and, therefore,
understanding the dynamics of shore erosion is important.

In summary, there are three basic steps to the erosion process: (1) physical attack
by waves and groundwater; (2) erosion of banks and deposition at the base of banks; and
(3) removal, transportation, and deposition of bank materials along the shoreline.

Shore erosion may be defined as the net loss of land over a given reach and/or
segment of a shoreline. However, the rate and amount of erosion along a specific
shoreline may vary from year to year. Consequently, while many of the variables which
affect these estuarine shorelines are complex and not entirely understood, the most
significant variables and processes have been of energy in contact with the shoreline.
These sources of energy are usually associated with either wind-generated wave action or
groundwater activity. Furthermore, it is not uncommon for both erosive forces to occur
together. In addition, there are several other variables which interact and affect the
shoreline. These include (1) shoreforms; (2) storm frequency; (3) tides and currents; (4)
near shore bottom characteristics; and (5) waves generated from boat activity.

Il. Harford County Shoreline Characteristics

Harford County is situated along the western shore of the upper Chesapeake Bay.
The County has 106 miles of shoreline, of which only 26 miles (25%) is directly
accessible to the public and within Harford County’s Critical Area. The United States
Army’s testing installation at the Aberdeen Proving Ground (APG) controls the
remainder.

The Susqguehanna River serves as the County’s northeast boundary with Cecil
County. To the southeast, the County is bordered by the Little Gunpowder River, which
serves as the boundary with Baltimore County.

Harford County reveals a wide diversity of shore typologies, which contain
different characteristics and combinations of shore and fastland zones. The point where
Deer Creek flows into the Susquehanna River roughly marks the fall line, which
separates the Coastal Plain from the Piedmont uplands region. From this portion farther
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downstream to Havre de Grace, high bluffs and steep banks slope to the water’s edge.
Throughout much of this area, there are interruptions of rock outcroppings which reveal
the region’s geologic history.

The segment of shoreline between Havre de Grace and Swan Creek Point is the
only area within Harford County’s Critical Area that borders the Chesapeake Bay. The
shoreline is predominantly natural, with a few short sandy and gravelly beaches. These
areas are interconnected with low to moderate bluffs. From Oakington, bluffs of
approximately 15 feet tall to an elevation of 5 feet near Swan Creek Point.

The shoreline along Swan Creek and the Bush River seems to exist in a relatively
natural state. Low to moderate bluffs, as well as many sheltered coves with protruding
marshlands, are found throughout both areas. In contrast to the basin-like appearance of
the Bush River, Harford County’s portion of the shoreline on the Gunpowder River is
narrow and marshy. These shorelines are stabilized with structural erosion protection
measures in the Rumsey Island and Gunpowder Cove areas of Joppatowne, with low to
moderate bluffs occurring farther south in the Foster Branch area.

I1l.  Assessment of Shoreline Conditions in Harford County

Historic shorelines and rates of erosion within Harford County have been mapped
by the Maryland Geological Survey at a scale of 1” = 2000°. These maps are based on
erosion rates which occurred in the 1840s and 1940s, with many of the maps being
updated and revised in the 1970s.

Based upon these studies, shorelines within Harford County’s jurisdiction are not
experiencing significant erosion rates of 2 feet or more per year. Thus, unless structural
measures are already present along a reach of tidal shoreline or a water-dependent facility
requiring structural measures is planned, consideration should be given first to non-
structural shore erosion control measures.
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APPENDIX G
PART 1

AGRICULTURAL WATER QUALITY ENFORCEMENT PROCEDURES

As of 1992, each of the farms operating in Harford County's Critical Area are currently
implementing soil and water conservation plans in cooperation with the Soil Conservation District
as discussed in Chapter 6 of the Critical Area Program Management Document. The Soil and Water
Conservation Plans are the keystone of the County's effort to address the provisions of the Critical
Area Program development criteria relating to agricultural activities.

In addition to the Soil and Water Conservation Plans, the Maryland Department of the
Environment in cooperation with the Soil Conservation Districts administrates an enforcement
program to address agricultural pollution wherever it occurs within the State. For more information,
call Larry Schultz at 410-631-3505.
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APPENDIXG
PART II

MEMORANDUM OF AGREEMENT
BETWEEN
HARFORD COUNTY SOIL CONSERVATION DISTRICT
AND
HARFORD COUNTY, MARYLAND
DEPARTMENT OF PLANNING AND ZONING

WHEREAS the Harford County Soil Conservation District, hereinafter called the
District, is a political subdivision of the State of Maryland with a responsibility for the
conservation of soil and soil resources and for the prevention and control of soil erosion within
Harford County (Annotated Code, Agriculture Article, Sec. 8-307); and

WHEREAS, Harford County is required by the Chesapeake Bay Critical Area Law to
have a Local Chesapeake Bay Critical Area Management Program (Annotated Code, Natural
Resources Article, Section 8-1808); and

WHEREAS, the Critical Area Commission's Program Development Criteria require that
the County's Local Management Program include an Agricultural Protection Plan (COMAR
14.15.06.03A(1)) and specify that the required elements of the program be enforceable (COMAR
14.15.10.01H); and

WHEREAS, Harford County's Department of Planning and Zoning has the responsibility
for the preparation and implementation of the Local Chesapeake Bay Critical Area Management
Program, and

WHEREAS, the Critical Area Criteria specify that the Local Critical Area Management
Program is to be developed and implemented in cooperation with the District (COMAR
14.15.05.03A(1));

NOW THEREFORE, the District and County agree to cooperate in the discharge of their
mutual responsibilities and enter into this Memorandum of Agreement as a foundation for an
enduring, cooperative working agreement, whereby:

THE DISTRICT AGREES TO:

1. administer the requirement that, by May 13, 1991, or as soon thereafter as is
achievable (COMAR 14.15.06.03A(3)) each farm within the Critical Area shall
have in place and be implementing a currently approved (subject to review at
intervals not to exceed five years) Soil Conservation and Water Quality Plan
containing
Best Management Practices;

2. provide the County with location map(s) of farm areas for which a
landowner-farmer has requested the District to develop a Soil Conservation and
Water Quality Plan,

3. incorporate measures in Soil Conservation and Water Quality Plans to protect
water quality and areas identified as Habitat Protection Areas in the County's
Critical Area Management Program (COMAR 14.15.06.03 A(2)(c)(iii));

4. provide for the establishment of buffer areas along shorelines within which
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agriculture will be permitted only if best management practices are used in

accordance with an approved Soil Conservation and Water Quality Plan

(Annotated Code, Natural Resources Article, Section 8-1808¢(6); COMAR

14.15.06.03A(6); COMAR 14.15.09.01C(4);

inform landowners who propose to harvest timber about the requirements for

Forest Management Plans in the Chesapeake Bay Critical Area which ensure

protection of water quality and areas identified as Habitat Protection Areas

(COMAR 14.15.06.03 A(2)(c)(iv));

ensure, in the development and approval of Soil Conservation and Water Quality

Plans, that any disturbed expansion of agricultural activities does not involve:

(a) the destruction of Palustrine non-tidal wetlands;

(b) the clearing of forests or woodlands on soils with a slope greater than 15
percent or on soils defined as highly erodible in the County's Chesapeake
Bay Critical Areas Program, or in the Federal Food and Security Act of
1985 (P.L. 99-198);

(c)  clearing which would adversely affect water quality or plant and wildlife
habitat identified as Habitat Protection Areas in the County's Chesapeake
Bay Critical Areas Program (COMAR 14.15.06.02 (c)); _

(d) clearing of existing natural vegetation within the "100-foot" Critical Areas
Buffer (COMAR 14.15.07.02C(4)).

provide, to District Cooperators who have not yet obtained a Soil Conservation

and Water Quality Plan, technical advice on Best Management Practices

applicable to the Cooperator's farming operation which will protect water quality

and plant and wildlife habitat (COMAR 14.15.06.02E; COMAR 14.15.06.03A(4),

(5)); and

provide the County with annual reports of the District's conservation activities

within the Critical Area. .

THE COUNTY AGREES TO:

1.

2.

notify landowners about the regulations and provisions pertaining to agriculture

as delineated in the Local Critical Area Management Program;

review the location maps and, within fifteen working days, provide comments on
protective measures which may be needed because of Habitat Protection Areas on
or near the site for which the District is preparing or reviewing a Soil
Conservation and Water Quality Plan (COMAR 14.15.06.03 A(2)(c)(iii));

prohibit the creation of new agricultural lands which disturb the resources
specified in Paragraph 6, above (COMAR 14.15.06.02C);

review and maintain files of annual conservation activities performed by the
District within the County's Critical Area;

inform landowners who have not voluntarily cooperated with the District to meet
the requirements of the Local Protection Program that they are in violation of state
law (COMAR 14.15.06.03 A(3)) and request the compliance with applicable
regulations and provisions; and

inform the Maryland Department of Agriculture regarding agricultural landowners
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who will not voluntanly comply with the Local Critical Area Management
Program.

BOTH PARTIES AGREE AND UNDERSTAND:

1.

2.

County and District will cooperate in implementing the Critical Area Law and the
County's Local Protection Program.

Either party, as mutually agreed upon, will provide or arrange for such additional
services, facilities, equipment, materials and arrangements as may be required to
achieve common objectives.

3. Neither the County nor the District will be bound by an obligation in this
Agreement, which will involve the expenditure of funds in excess of the amounts
then available.

4. This Agreement shall be effective on the date of the last signature hereto.

5. This Agreement shall be reviewed annually on a mutually acceptable date.

APPROVED BY:

Chairman of Harford County Soil Conservation Date
District

Director, Department of Planning and Zoning Date
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APPENDIX H

NOTIFICATION AND REVIEW PROCEDURES FOR PROJECTS IN HARFORD COUNTY
INVOLVING NONTIDAL WETLANDS

Introduction

Nontidal wetlands are transitional environments existing as isolated entities or between open waters
and dry land. They are associated with saturated soils and high groundwater levels and typically
exhibit vegetation adapted to wet conditions and periodic flooding. Nontidal wetlands are now
widely recognized as important natural resources, vital to maintaining and improving water quality
and reducing flood damage, while providing habitat for many types of plants and animals.

State regulations have protected tidal wetlands since 1972, whereas nontidal wetlands legislation
was not adopted until 1989. In response to the situation, Harford County Department of Planning
and Zoning initiated, and the County adopted a "Natural Resource District” (NRD) in 1982. The
intent of the NRD is to preserve special environmental features through a watershed management
approach. In the spring of 1985, formal amendments were presented to the County Council in Bill
85-12. On May 10, 1985, the bill was signed into law. Through this process, Harford County
expanded the scope of its natural resources protection by adopting regulations which protect nontidal
wetlands and stream valley corridors.

For the purpose of definition in Bill 09-13, the County adopted the classification system developed
by the United States Fish and Wildlife Service. Thus, nontidal wetlands are defined as all palustrine
aquatic bed, palustrine emergent, palustrine forested and palustrine scrub-shrub wetlands as defined
by the United States Fish and Wildlife Service, except tidal wetlands regulated under Title 9 of the
Natural Resources Article, Annotated Code of Maryland. These nontidal wetlands are lands that are
inundated or saturated by surface or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically adapted for life
in saturated soil conditions. Wetlands generally include swamps, marshes, bogs and similar areas.
The technical guidelines for determining the 3 parameters of nontidal wetlands (vegetation, soils and
hydrology) shall be followed in accordance with the U.S. Army Corps of Engineers 1987 Wetland
Delineation Manual.

Policy Regarding Development in Nontidal Wetlands

Harford County Department of Planning and Zoning has placed a substantial amount of its resources
into developing a nontidal wetlands protection program. The Department has initiated a systematic
approach to nontidal wetlands management providing for effective wetland protection and
interagency coordination pertaining to project reviews. Through this process, Harford County has
established, as described below, a policy regarding development in nontidal wetlands. Development
in nontidal wetlands is subject to provisions of the Harford County Zoning Code and several State
and federal permit processes. By informing the development community of these requirements, the
Department hopes to:



. obviate the need to apply for State and federal permits, where possible;
. minimize costly and time-consuming revision of development proposals; and
. avoid enforcement actions as a result of failure to apply for permits.

Nontidal Wetland Regulations
Development in nontidal wetlands is subject to County, State and federal regulations. The following
sections outline these regulations:

HARFORD COUNTY - Pursuant to Section 267-62 of the Zoning Code, Natural Resource District
(NRD) Overlay Zone, special environmental features outside of the Critical Area such as nontidal
wetlands are to be preserved. NRD is defined in three ways:

1) Steep slopes: any land area exceeding 40,000 square feet with a slope in excess of
25%.

(2 Nontidal wetlands: nontidal wetlands shall not be disturbed by development. A
buffer of at least 75 feet shall be maintained in areas adjacent to wetlands.

3) Streams: the Natural Resource District for all perennial and intermittent streams
shall be a minimum of 75 feet on both sides, measured from the top of the
streambank or 50 feet beyond the 100 year floodplain, whichever is greater. For all
streams that have a drainage area of more than 400 acres, as depicted on the Harford
County Hydrology/Drainage Area Map, which is incorporated herein by reference,
the Natural Resource District shall be expanded to a minimum distance of 150 feet
on both sides, measured from the top of the streambank or 50 feet beyond the 100
year floodplain, whichever is greater. The Natural Resource District boundaries
under this provision shall include the buffer requirements of Subsection B(2).

Inside the Critical Area, nontidal wetlands are protected by the Critical Area Regulations as per
Section 267-63 G. According to these regulations, development is not permitted in nontidal
wetlands within the Critical Area except for permitted development associated with water-dependent
facilities. A naturally vegetated buffer of 75 feet is to be established adjacent to nontidal wetlands.
The location of roads, utilities and stormwater management measures may be permitted in nontidal
wetlands if it is determined that there is no technically feasible alternative according to the
procedures outlined in Section 267-63 G. For purpose of the Harford County Zoning Code, nontidal
wetlands are all palustrine aquatic bed, palustrine emergent, palustrine forested and palustrine scrub-
shrub wetlands as defined by the United States Fish and Wildlife Service, except tidal wetlands
regulated under Title 9 of the Natural Resources Article, Annotated Code of Maryland. These
nontidal wetlands are lands that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs and similar areas. The technical guidelines for determining the 3 parameters
of nontidal wetlands (vegetation, soils and hydrology) shall be followed in accordance with the U.S.
Army Corps of Engineers 1987 Wetland Delineation Manual.



Hydric soils have a water table that is at or within one foot of the surface for extended periods during
the growing season. These soils are "gleyed", or have a characteristic grey color which reflects
anaerobic conditions. The Soil Conservation Service has evaluated the soil series in Harford County
and has listed hydric soils, and soils with hydric inclusions at the end of the Critical Area regulations
(267-63) in the Zoning Code. The effect of the Conservation Requirements under Section 267-63 of
the Zoning Code is that nontidal wetlands shall not be disturbed by development. Essential access
roads and other public facilities, however, may be placed in the NRD. In addition, an undisturbed
buffer of at least 75 feet from the wetland perimeter must be maintained. Lot lines should not extend
into the NRD area if the lots have an urban residential zoning.

STATE OF MARYLAND - The Wetlands and Waterways Program of the Maryland Department of
the Environment (MDE) administers a permit process for waterway construction which is often
applicable to development in wetlands. For the purpose of the MDE process, wetlands are defined
according to any of the three attributes (vegetation, soils, hydrology) of the wetland definition used
by the federal government. Section 8-803 of the Natural Resources Article of the Annotated Code of
Maryland requires that a person shall obtain a nontidal waterway construction permit from the
Maryland Department of the Environment for any construction in the 100-year floodplain, or any
development which involves stream crossings or modification of the stream channel.

If a project requires a Corps of Engineers (COE) permit, as described below, three State of Maryland
approvals must be obtained. First, Applicants for federal permits are required to certify that their
project is consistent with the Coastal Zone Management Program. The State of Maryland is required
to concur or disagree with this certification. The boundaries of Maryland's Coastal Zone Program
include the entire land and water area of Harford County. The statement of certification of
consistency with the Coastal Zone Management Program is a part of the Joint Permit Application
form described below.

Second, a State Water Quality Certificate will be required from the Maryland Department of the
Environment. Under Section 401 of the Federal Clean Water Act, the State of Maryland is required
to issue a Water Quality Certification for any federally permitted activity which may result in a
discharge of dredged or fill material to State waters or wetlands. This certifies that the activity will
not cause a violation of the State water quality standards or limitations. Application for Water
Quality Certification is made through the Joint Wetland Permit application described below.

Third, Sections 8-1201 through 8-1211 of the Natural Resources Article of the Annotated Code of
Maryland require that a person obtain a Nontidal Wetland Permit from the Maryland Department of
the Environment for grading, filling, excavating, destroying or removing vegetation, altering the
water level, or placing structures in a nontidal wetland or its 25-foot buffer. Application for this
Permit is made jointly with the COE 404 Wetland Permit described below. The Applicant submits a
completed Joint MDE/COE Application form to the Wetlands and Waterways Program. This
Application Form contains all the information required for the State of Maryland and Federal
nontidal wetlands regulatory programs.



FEDERAL GOVERNMENT - Federal regulations pertaining to development in nontidal waterways
and wetlands are considerable. The following description of the major applicable federal regulations
is excerpted from information published by the COE.

"Section 404 of the Clean Water Act requires prior authorization from the Secretary
of the Army acting through the COE for the discharge of dredged or fill material into
all waters of the United States, including streams and wetlands....; Discharge of fill
material generally includes without limitation the following activities: placement of
fill that is necessary to the construction of any structure or impoundment....;
site-development fills for recreations, industrial, commercial, residential, and other
uses; causeways or road fills; dams and dikes....; property protection and/or
reclamation devices such as riprap....; fill associated with the creation of ponds and
any other work involving the discharge of fill material."”

The COE suggests that the following procedure be used to prepare a preliminary plan showing all
waterways and wetlands for COE review.

"It is suggested that you review the State Maps and the U.S. Fish and Wildlife
Service National Wetlands Inventory Maps (contact the Planning and Zoning
office). Wetlands were mapped by aerial photography but are not all inclusive. You
should review all areas of your site with respect to the COE definitions of wetlands.
Any area that has hydric soils should be included. Two year and 100 year flood plain
boundaries should also be shown."

"Clearly show if any work is proposed in any waterway (i.e. piers, bulkheads, riprap,
dredging, road crossings) or in any wetlands (i.e. fill for houses and roads). A
general site development plan showing only where the lots are located is not clear
enough.”

"Upon receipt of the above information, this office will review the plans and
determine if the work requires Department of the Army authorization."

Application for a 404 Wetlands Permit is made through the Joint Permit Process described above.
Additional information concerning the COE permit process can be obtained from the Baltimore
District Office of the COE.

Wetland Delineation and Permit Application Procedures

The Department of Planning and Zoning suggests that the following procedures be used to assure
compliance with applicable County, State and federal regulations and to prevent delays in project
review and approval. The engineers are familiar with the various base maps which may be useful.
The Department has recently obtained various information sources which may be copied and are
available for inspection:

. Photogrammetric Maps at 1" = 200" scale,
. 2007 Digital Orthophotography with 6” resolution,
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Floodplain Maps at 1" = 600" scale,

USDA Soils Maps at 1" = 600 scale, and

National Wetland Inventory Maps at 1" = 2000" scale.
Harford County Hydrology /Drainage Area Map

STEPS:

1)

(2)

(3)

(4)

()

Prepare a standard 1" = 100" or 1" = 50' project plan map of the development parcels using
the 1" = 200' County photogrammetric maps. Delineate any slopes in excess of 25%.

Transfer the general soil series from the enlarged 1" = 600" soil series maps to the project
plan map. lIdentify hydric soils or other soils with severe development constraints due to
slope, erodibility, or drainage/ permeability characteristics.

Consult the Critical Area, Floodplain/NRD overlay maps, the State Wetland Maps, and the
Fish and Wildlife Service Wetland Map; transfer any delineated wetland or floodplain to the
project plan map.

Transfer all perennial and intermittent streams shown on the soil survey maps, the 1" = 2000’
USGS topographic quadrangles, and the photogrammetric maps.

A detailed field report should be submitted which must be consistent with the NRD and
Critical Area regulations, sections 267-62 and 267-63 of the Zoning Code. It is
recommended that the following procedures be used to assure compatibility and compliance
needed prior to project approvals. A trained, experienced biologist or soil scientist should be
consulted to perform a field check and delineation of nontidal wetlands. The characteristics
referenced below should be evaluated pursuant to the following guidelines:

Hydrology

o Identify existing surface and groundwater regimes. Delineate areas with perennial
and intermittent streams as candidates for nontidal wetlands.

. Identify any significant hydrological indicators. (i.e., site topography, watermarks,
sediment deposition, etc.)

. Identify any additional field-located water features. (i.e., springs, seeps, ponds.)

Soils

. Soil indicators used to determine whether soils exhibit a wetland within a given area
are to be identified. (i.e., organic, hydric, gleying, etc.)

. It is suggested that soil borings be taken to a depth of 18 inches documenting

characteristics of the soil profile. This description should include mottling and
chroma characteristics. Any seasonal high water table elevation that is encountered
should also be described in the report.
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(6)

(7)

(8)

(9)

(10)

Vegetation

o A survey of dominant plant species within the subject area, with specific attention to
wetland vs. upland vegetation should be performed.

Delineation Procedures

The field delineation should be mapped at the same scale as the project plan map and with
direct reference to wetland (hydrophytic) vegetation and hydric soils in as defined in our
Zoning Code. The following procedures are suggested:

. Appropriate recordation and perimeter flagging of nontidal wetlands.

o As necessary, flags and/or stakes should be numbered and referenced as part of the
records keeping process. (i.e., soil borings, vegetative communities)

. Soil and plant lists containing the types and species should accompany the field
report.

The Department considers large tracts of land containing interconnected wetland systems to
be very essential in watershed protection. In such cases, the Department may request that the
75 foot buffer be flagged during the field delineation phase.

Areas delineated as nontidal wetlands and 75 foot buffer should be shown on Sediment and
Erosion Control Plans and Stormwater Management Plans submitted to Harford County Soil
Conservation District. Plans will be subject to a cursory in-house review among various
County departments such as the Departments of Planning and Zoning and Public Works
(DPW).

Transfer all woodland and other vegetation shown on the photogrammetric maps and the
most recent aerial photographs. Refinements to the woodland boundary as shown on the
field report must also be consistent with the project plan map.

Design the roads, building envelopes, stormwater management facilities and any other
structures so as to avoid the 100-year floodplain/NRD, streams, nontidal wetlands, and
Critical Area Habitat Protection Areas. Development which impacts streams and wetlands
is subject to the conservation requirements of the NRD and Critical Area Management
Program of the Zoning Code and will likely require State and federal permits. Essential road
and utility crossings of floodplains, streams, or nontidal wetlands are likely to be granted a
permit, but significant development of these features where alternatives are available may be
denied. Contact the DPW for information about alternative designs for stormwater
management.

Submit the concept or preliminary plan and field report to the Department for review. Plans
will be subjected to a cursory in-house review before they will be scheduled for review by
the Development Advisory Committee. This initial check will serve to identify major
features and the adequacy of the submission. Detailed review will be performed in
conjunction with DAC.



(11)

(12)

(13)

Label areas delineated as nontidal wetlands, Critical Area Habitat Protection Areas or NRD
as such on the plans submitted for review. These areas may be counted toward the open
space requirement if the development employs the COS option. Active recreation areas may
not be located in wetlands. The Homeowners' Association documents for maintenance of
open space and other facilities should indicate that the nontidal wetlands should be left
undisturbed.

Upon receipt of a plan and field report delineating a floodplain/NRD or nontidal wetland,
staff of the Department of Planning and Zoning will verify the delineation by field visit (see
verification procedures section).

File an application for a Joint State and COE permit even if the development has been
designed initially to avoid sensitive environmental features. The COE and MDE will
determine whether a permit is required. 1f a permit is required, the COE may conduct a field
visit to determine the extent and significance of the wetlands. Failure to apply for a permit
may result in an enforcement action if the development is found later to have filled a water
area or wetland. At the time of plan submission to the Department of Planning and Zoning,
the engineer should notify the Department of intention to apply for any State of federal
permit or certification.
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APPENDIX I
HABITATS OF LOCAL SIGNIFICANCE

This appendix lists the Habitats of Local Significance (HLS) that occur in the Harford County
Critical Area. Each HLS section has general location information, site descriptions and
management considerations. A paragraph discussing the 1995 Harford County Geographical
Information System (GIS) map update describes how the protection area boundary was
constructed and follows each management consideration. Protection areas for each HLS
includes the designated rare habitat and surrounding areas considered to be critical to the
protection of the rare habitats. Some of the HLS habitat protection areas extend beyond the
Critical Area. However, the County has no regulatory authority for the protection of rare species
outside of the Critical Area. For this reason, the authoritative protection area descriptions of the
HLS describe only that area within the Critical Area, while the management considerations may

~ recommend protection of additional areas outside of the Critical Area.

Habitats designated HLS in 1988, and those designated in 1995 and 1996 were identified as a
result of field study efforts undertaken by the Harford County Department of Planning and Zoning
in conjunction with the Maryland Natural Heritage Program (NHP). Areas in which NHP records
indicated there had been a historical occurrence of a rare species, and other areas which
potentially contained a unique natural community were investigated in the field. For each site
visited, information collected included: presence of rare species, habitat type(s) and natural
features present onsite, evidence of man-made disturbances on the site, surrounding land use, and
potential threats to the integrity of the site. This information was then used to determine whether
a site was suitable for designation as a HLS. HLS sites listed in this appendix contain descriptions
of the general location and site characteristics. In some cases, HLS sites overlap because the sites
are designated to protect specific rare species habitats which occur coincidentally.

Several areas within Harford County's Critical Area are sites of a cluster of rare habitats. These
areas are identified as "macrosites.” These areas include the Susquehanna River Shoreline,
Lower Deer Creek, and Church Creek. The Susquehanna River Shoreline includes the Northern
Susquehanna Canal, South Lapidum, I-95 Crossing, and Stafford Road HLS. The Lower Deer
Creek macrosite includes Lower Deer Creek, Elbow Branch, and Deer Creek Pumping Station
HLS. The Church Creek macrosite includes Church Creek Pond, Grays Run, Church Creek
Shore, and Belcamp Beach.

Certain species have been formally designated by the State of Maryland as threatened or
endangered species or species in need of conservation because their continued existence is in
question. If a site contains T&E species, it will be described as "HLS SITE #X (T&E)", X being
the HLS site number. To conform with the 1988 document and to organize the list of HLS in a
numerical order, T&E site numbers were reorganized. T&E species site numbers were removed,
since these species fall within numbered HLS sites. Conversations with the NHP confirmed that
these numbers were obsolete. With the new numbering system, every site is considered a HLS,
some of which contain T&E species. For more information regarding these habitats, contact the
Maryland Natural Heritage Program or Harford County Department of Planning and Zoning.
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HABITATS OF LOCAL SIGNIFICANCE
HARFORD COUNTY CHESAPEAKE BAY
CRITICAL AREA MANAGEMENT PROGRAM
1996 UPDATE

The first group of seven HLS includes seven HLS previously designated in 1988, five of which
are Threatened and Endangered Species sites (COMAR 08.03.08, as amended). Boundary
descriptions are listed for each site describing how the sites were digitized on the GIS. The
documentation, boundary descriptions and maps from Farr, 1988, A Habitat Assessment Study of
Harford County, Maryland, and from more recent surveys were used to map these sites on the
County GIS. These sites are:

HLS#1 (T&E) Northern Susquehanna Canal

HLS#2 (T&E) South Lapidum

HLS#3 (T&E) I-95 Crossing

HLS#4 Perryman Woods -

HLS#5 Willoughby Woods

HLS#6 (T&E) Lower Deer Creek Macrosite

HLS#7 (T&E) Gasheys Run Deletedper DNR in 2011CA programupdate

The second group of sites were designated during the 1995 and 1996 Critical Area Management
Program Comprehensive Reviews. The documentation, boundary descriptions and maps from
Farr, 1988, A Habitat Assessment Study of Harford County, Maryland, and from more recent
surveys were also used to document these sites. Descriptions of the location, site characteristics
and management considerations of these nine habitats follows. Six of these are Threatened and
Endangered Species sites (COMAR 08.03.08, as amended). A brief discussion of how these sites
were mapped on the GIS is also included. Two HLS sites were added during the 1996
comprehensive review, Leight Park and Otter Point Creek. Information for these sites was
adapted from the DNR site description. These HLS sites are:

HLS#8 Elbow Branch (includes Deer Creek Pumping Station)
HLS#9 (T&E) Stafford Road Slopes

HLS#10 (T&E) Church Creek Pond

HLS#11 (T&E) Oakington Shore

HLS#12 (T&E) Gunpowder Shore

HLS#13 (T&E) Deer Creek Hillside

HLS#14 Grays Run

HLS#15 (T&E) Boyer Road Shoreline

HLS#16 Church Creek Macrosite (includes Belcamp Beach)
HLS#17 Leight Park

HLS#18 Otter Point Creek

I-2



HLS SITE #1 (T&E) NORTHERN SUSQUEHANNA CANAL

General Location

The Northern Susquehanna Canal HLS covers the entire peninsula north of the mouth of Deer
Creek between Deer Creek and the Susquehanna River, and extends northward approximately
1000 feet of this peninsula. This area is also part of the Deer Creek HLS because it overlaps the
State-designated protection area for the federally endangered Maryland Darter.

Site Description

This site consists of a mature red maple/green ash/sycamore/box elder floodplain community with
a well-developed shrub layer dominated by spicebush and an herbaceous layer dominated by red
dead nettle. The site contains a State-Rare fern and four other State-Endangered herbaceous
plant species. It also contains at least 5 subpopulations of a rare fern, which is not a State-listed

- species, but is considered to be rare in the State and in need of protection. The Northern
Susquehanna Canal HLS represents the best known population of the fern in the County, and is
likely one of the best populations in the State. Two of the State-Endangered species are also
globally rare and are found in Maryland only along the Potomac and Susquehanna Rivers. This
site also provides habitat for forest interior dwelling birds (FIDS). During two visits to the site
during the 1987 breeding season, FIDS species noted included red-eyed vireo, ovenbird, Acadian
flycatcher, Kentucky warbler, black and white warbler, and northern parula.

Management Considerations

The northward boundary of the Northern Susquehanna Canal HLS extends beyond the Critical
Area, north to Shures Landing Road. However, for the purposes of the Critical Program, the
mapping of the habitat reflects that portion in the Critical Area. Passive recreational activities
such as hiking, fishing, and nature photography are acceptable within this site. Selective cutting
of timber may be acceptable, provided that it does not alter the existing vegetative structure,
change the existing species composition of the site or disturb the fern communities on the site.
The overriding concerns for management of this site are to avoid any adverse impacts to the
endangered species or to the site's habitat value for FIDS. Therefore, avoidance of the use of
herbicides or pesticides and retention of the canopy cover on the site are important.

GIS Map Update

The GIS line was digitized according to 1988 documentation. The protection area boundary for
the site follows the Susquehanna River shoreline, extending from the mouth of Deer Creek
toward Conowingo Dam. It encompasses the peninsula area east of the mouth of Deer Creek,
the old canal, the abandoned railroad, the Susquehanna River floodplain, and the steep slopes that
drain into the floodplain. The Critical Area boundary forms the eastern and northern protection
area boundaries. Deer Creek forms the southern and western boundaries.
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HLS SITE #2 (T&E) SOUTH LAPIDUM

General Location

This site is located mostly within Susquehanna State Park along the shoreline of the Susquehanna
River from Lapidum to approximately 2000 feet north of Interstate 95. Several tributaries
flowing into this shoreline area are included as part of this site.

Site Description

This HLS harbors a small population of a State-Endangered plant and a large population of a
State-Threatened plant. The site also provides habitat for a State-designated endangered reptile
with a geographic restriction to the Susquehanna River watershed. It contains a shoreline area
consisting of wetland complexes which are diverse in nature and have the potential for being
habitat for rare plant species, as well as being habitat for the endangered reptile.

The shoreline also contains a portion of the old Susquehanna canal, an abandoned railroad, and an
inlet near the mouth of the canal. The old, unused railroad bed (about ten feet high) runs along the
shore of the Susquehanna River in this area. Immediately on the western side of the railroad, a
long narrow wetland complex exists. To the north, near the boat launch at Lapidum, the old
Susquehanna canal runs through flat floodplain woodland. Farther south, a very diverse emergent
marsh exists with scattered standing dead timber. South of this marsh, an open water wetland
complex occurs just before joining an inlet that forms the mouth of the old canal. Several
tributary streams flowing into this area are included as part of this HLS. The steep, wooded
slopes found on the site contain rocky outcrops and small stands of hemlock trees, and are
potential habitat for rare species. At least four species of FIDS occur on the site. Dense
populations of submerged aquatic vegetation (SAV), primarily Eurasian Watermilfoil, occur
offshore.

Management Considerations

Of particular concern are activities occurring on or adjacent to the site, such as substantial
removal of forest canopy cover, that would change the cool microclimate on which the hemlock
stands and other species depend for their existence. Activities that would produce sediment and
stormwater runoff’ would adversely affect the wetlands complexes and are also of concern.
Retention in a pristine condition of the marsh and wetlands complexes and the tributary streams
flowing into this area is very important because of their habitat value for the endangered reptile.
Since the endangered reptile is adversely affected by water quality degradation, any activity in or
adjacent to this area which might cause sediment or stormwater runoff would also be of concern.

The landward boundary of the protection area extends beyond the Critical Area boundary which
would protect the steep forested slopes. The Critical Area boundary, therefore, bisects the site.
For the purposes of the Critical Area Comprehensive Review, the mapping reflects only the
portion of the habitat in the Critical Area. The steep slopes adjacent to these shoreline areas
should be considered part of the protection area for the endangered reptile habitat at this site
because of the potential for any activities occurring on these slopes adversely affecting the
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endangered reptile and its habitat. The possibility of expanding the Critical Area boundary to
include the steep slopes should be considered.
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GIS Map Update

The South Lapidum HLS encompasses the nontidal wetland complex near the river, and the
adjoining steep wooded slopes and tributary streams which drain into the wetlands. The
protection area boundary for the South Lapidum HLS runs along the Susquehanna River shoreline
from Lapidum to approximately 2,000 feet north of Interstate 95. The Susquehanna River
shoreline is the northeastern boundary of the site, including adjacent tidal wetlands, islands and
shoreline. The northern and southern boundaries were digitized from the 1988 map. The western
boundary follows the Critical Area boundary. The southern boundary was drawn to be

contiguous with the protection area boundary for the I-95 Crossing HLS.

HLS SITE #3 (T&E) I-9S CROSSING

General Location

This site is located along the shoreline of the Susquehanna River, extending from approximately
1000 feet north of Interstate 95 to the northern edge of the mined area and offloading/storage
area on the Arundel Corporation quarry property.

Site Description

This site is a riverine shoreline area containing several wetland complexes, an old unused railroad
bed, a portion of the old Susquehanna Canal, and an adjacent area of steep northeast-facing
slopes. The steeply sloped area is included in the protection area for this site because of the high
potential for disturbance to these slopes to adversely impact the endangered reptile habitat
through erosion and sedimentation. This site has been designated a T&E site for a State-
Endangered reptile.

The wetland complexes are diverse in nature and have a high potential to contain rare plant
species, as well as being habitat for the endangered reptile. The wetland complex is located
mostly within Susquehanna State Park. The steep, wooded slopes contain rock outcrops and
small stands of hemlock trees. Hemlocks are an indicator of a cool microclimate which is
potential habitat for plant species rare to Maryland. This area is also designated FIDS habitat.

Management Considerations

Of particular concern are activities occurring adjacent to the site that would change the cool
microclimate on which the hemlock stands and other species depend for their existence, or that
would produce stormwater runoff and sedimentation that would adversely affect the wetlands
complexes. Another management concern is the potential lowering of the water table associated
with expansion of the adjacent quarry operation. Any lowering of the water table would alter the
aquatic and wetland communities found on the site. Additional management concerns include the
same listed above for the South Lapidum Site.

The 1988 documentation extends the boundary of the protection area for this habitat beyond the
Critical Area boundary and includes the adjacent steep slopes that drain into the wetlands. For
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the purposes of the Critical Area Program, the Critical Area mapping reflects only the portion of
the site within the Critical Area. Natural Resource District (NRD) regulations should provide
some protection to the steep slopes and tributary streams outside of the Critical Area. The
possibility of expandmg the Critical Area boundary to include the steep slopes should be
considered.

GIS Map Update

The protection area boundary follows the Susquehanna River shoreline from approximately 1000
feet north of Interstate 95 to the northern edge of the working quarry. The protection area
boundary includes the adjacent tidal wetlands and islands. The northern boundary of this HLS
was extended to be contiguous with the southern boundary of the South Lapidum HLS.

HLS SITE #4 PERRYMAN WOODS

General Location
This site is located on Pen'yman Road adjacent to Bush River, and extends from the railroad to
just north of Boyer Road.

Site Description

This site is a flat, predominantly wooded approximately 100-acre area containing a complex of
tidal and non-tidal wetlands. Its landward boundaries are contiguous with forest edge with the
exception of a 100-foot buffer around a tributary stream located approximately half way down the
eastern edge of the site.

Large trees occur throughout most of the site. The most important feature of this site is the
presence of a variety of non-tidal wetlands, including a number of vernal pools. These vernal
pools are used as breeding and feeding habitat for a large number and variety of amphibians, a few
reptile species, and a large number of aquatic invertebrates. Many of these species are vernal pool
specialists and require natural pools to complete their life cycles. Some of these pools support
wetland vegetation including willow oak, smooth arrowwood, spicebush and buttonbush, while
others are virtually non-vegetated.

According to the DNR Upland Natural Areas Study, a variety of soil types are present, and as a
result, the vegetation is diverse. The canopy is dominated by white oak, sweetgum, tulip poplar,
and beech with diameters of 12 to 18 inches. Several larger trees with diameters of 24 inches are
present. Subdominant species include northern red oak, black oak, hickory, and red maple. The
understory contains white oak, black oak, beech, sweetgum, arrowwood, blueberry, spicebush,
and catbrier. The herb layer contains many species of ferns, as well as partridgeberry and spotted
wintergreen. Johns Hopkins University conducted a survey of the physical and biological
attributes of the site for the Maryland Power Plant Siting Program in 1973. J.H. Wiese and A.B.
Ball, Environmental Science and Engineering, Inc., Gainesville, Florida, also conducted
"Terrestrial Ecology Baseline Studies” for Baltimore Gas and Electric Company in 1984. These
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studies document a diverse fauna and flora. Several FIDS were documented in the latter study,
including pileated woodpecker, whip-poor-will, hairy woodpecker, acadian flycatcher,
yellow-throated and red-eyed Vireos, northern parula, ovenbird, American redstart, and scarlet
tanager.

Management Considerations

The use of insecticides, such as Dimilin, or herbicides within or adjacent to the site could have
significant adverse impacts to plants, herpetofauna and other wildlife. Of special concern is the
use of herbicides under the powerline which bisects the site. In addition, since this is a subclimax
forest with very large trees, logging beyond the present level of intensity could result in adverse
effects to FIDS. Removal of forest cover could also allow the invasion of exotic plants,
disrupting the diverse natural plant communities now found on the site.

- GIS Map Update
The boundary follows the forest edge, with the exception of developed woodland areas along the
Bush River to the west, and a small patch of woods south of Boyer Road.

S. HLS SITE #5 WILLOUGHBY WOODS

General Location

This site is located on the Willoughby Beach peninsula. It straddles Willoughby Beach Road
extending south to the railroad line, east to Flying Point Road and north to the edge of the
agricultural fields lying just south of Frey's Road.

Site Description

The woodland portion of this site is similar to that found at the Perryman Woods HLS. This site,
however, has a higher density of woodland vernal ponds and contains more stratified woody
vegetation layers. This site is the largest remaining wooded tract along the Bush River shoreline
and represents perhaps the largest woodland containing vernal pools in the County. FIDS
observed on the site during June and July 1987 included Kentucky warbler, ovenbird, red-eyed
vireo, acadian flycatcher, scarlet tanager, and hairy woodpecker. Several adjacent emergent
nontidal wetlands add to the overall habitat diversity of the site. Three of these wetlands along
the railroad tracks in the southwestern portion of the site, were once part of the large tidal marsh
complex to the south in  Aberdeen Proving Ground. These wetlands are now somewhat
impounded by the railroad tracks and as a result, are semi-permanently to permanently flooded.
These presently support a high diversity of plant species including sedges, rushes, bulrushes,
grasses, burreed, beggarticks, buttonbush and bladderworts, and also contain some standing dead
trees. One wetland, along the north edge of Willoughby Beach Road near the eastern edge of the
site contains roses, narrow-leaved cattail, buttonbush, and bladderworts. However, this wetland
is unique in that sphagnum moss is prevalent over large portions of the wetland, creating a
somewhat bog-type situation. The wetland areas found on this site have a high potential for
containing rare plant and wildlife species.

I-8



Management Considerations

Since this is a subclimax forest with very large trees, logging beyond the present level of the
intensity could result in adverse effects to the FIDS habitat. Removal of forest cover could also
allow the invasion of exotic plant disrupting the diverse natural plant communities now found on
the site. The use of insecticides, such as Dimilin, or herbicides within the site could have
significant adverse impacts to plants, herpetofauna and other wildlife.

GIS Map Update

The boundaries of this site are generally coincident with the edge of the large contiguous forested
area found in the peninsula. Exceptions to this include the wooded area contained in the Trojan
Harbor Marina IDA area and a small dry forested area located at the southern edge of forest area
near the bend in Willoughby Beach Road. The boundary for this site was constructed using the
perimeter of the woods and the railroad right-of-way as described in the 1988 documentation.

- The protection area boundary was expanded to include the FIDS habitat in the southeastern
extension of the woods beyond the 1988 habitat description. Additionally, the protection area
boundary was modified to follow the Critical Area boundary in the southwestern section just
north of the Willoughby Woods Subdivision.

6. HLS SITE #6 (T&E) LOWER DEER CREEK MACROSITE

General Location
This site is located in and around Deer Creek and its tributaries from the mouth of Deer Creek to
the inland boundary of Susquehanna State Park.

Site Description

Deer Creek and its tributaries are a designated habitat area for the Maryland Darter, listed on both
State and Federal Endangered Species lists. Because of the steep slopes adjacent to the creek and
its tributary streams, and the sensitivity of the Darter to stream disturbance or water quality
degradation, the following protection area was identified for this habitat area: 500 feet along the
north side of the main channel of Deer Creek (except near the mouth of Deer Creek where the
boundary of the area extends to the edge of Susquehanna State Park), 1000 feet along the south
side of the main channel of the Deer Creek, and 300 feet along the unnamed tributaries located in
Susquehanna State Park flowing into Deer Creek from the south.

Management Considerations

The protection area for the Deer Creek HLS should be kept in a natural forested condition. In
particular, a 300-foot forested buffer should be maintained along each side of the main channel of
Deer Creek, and a 100-foot forested buffer should be maintained along the tributaries. Harvesting
of trees in the Critical Area Buffer except as otherwise permitted, and the use of pesticides or
herbicides within these buffer areas should be prohibited. Particular attention should be paid to
avoiding sediment, nutrients, or other stormwater runoff into Deer Creek and its tributaries from
activities in or adjacent to this protection area.
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GIS Map Update

The HLS protection area boundary follows the Critical Area boundary in the western portion of
the site to the point where this HLS is adjacent to the Deer Creek Pumping Station HLS. From
this point downstream, the site follows Deer Creek to its mouth. The peninsula to the east of
Deer Creek is also included within the protection area. The lower limits of the protection area
also include adjacent tidal and nontidal wetlands and floodplains. The Deer Creek pumping
station was excluded from this protection area.

7. HLS SITE #7 (T&E) GASHEYS RUN APPENDIX G

General Conditions
This site is located on Gasheys Run and its tributaries from the intersection of Gasheys Run with
Swan Creek to the streani intersection with the CSX Railroad right-of-way.

Site Description i

Gasheys Run and its tributaries are designated habitat area for the Maryland Darter, a State- and
Federally designated Endangered species. Because of the sensitivity of the Darter to stream
disturbance or water quality degradation, the protection area for this habitat site includes a
minimum 300-foot buffer adjacent to the stream channel of Gasheys Run. This buffer area is
generally forested. In areas where the forest canopy cover extends slightly beyond 300 feet, the
buffer area extends to the edge of the forest cover.

Management Considerations

Any activity which has the potential to adversely affect the water quality of Gasheys Run and its
tributaries proposed to be undertaken in or adjacent to this area should be prohibited. The use of
herbicides and pesticides within the buffer should be avoided and the integrity of the forest buffer
maintained because of its value for sediment, nutrient and stormwater control and stream shading,
as well as its overall plant and wildlife habitat.

GIS Map Update
The protection area boundary is coincident with the Critical Area boundary in the northern
extension of the HLS. The southern boundary of the site is Swan Creek.

HLS SITE #8 ELBOW BRANCH
General Location
This site which now includes the adjacent Deer Creek Pumping Station Site, occurs entirely

within Susquehanna State Park. The protection area extends from the top of the forested slopes
along Deer Creek to the floodplain and stream along the west side of Craigs Corner Road.
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Site Description

The seasonally to semi-permanently flooded nontidal wetlands at the base of the forested hillsides
provide habitat for a wetland plant whose status in Maryland is uncertain. This species is found in
only two populations in Harford County, both of which are at this site. The forested hillside and
nontidal wetland on the site provide an excellent buffer to the adjacent stream. The wetland
complex of this HLS occurs on the outer edge of a river floodplain and is partially impounded and
isolated by gravel road. The wetland hydrology is provided primarily by intermittent streams that
flow through a culvert underneath the road. The forest above the wetland are of mature
beech/tulip poplar with a ground layer dominated by ferns. The hillside also includes two steep
ravines.

Management Considerations

The maintenance of the site in its present condition would assure the long-term survival of the

~ rare species populations. However, runoff from the adjoining road poses a potential threat to the
wetland containing the rare plant populations. Activities which have the potential to alter the
hydrology of the floodplain such as road maintenance, snow plowing, and ditching along the
road, or changing the flow of water through the culvert could be damaging to the populations.
Such activities also include parking, mowing, and heavy trampling. Timber harvesting should be
limited to selective cutting and should not alter the existing vegetative composition.

GIS Map Update

The protection area boundary extends from the top of the slopes, across the floodplain to a stream
on the other side of Craigs Corner Road. The western boundary of the site runs follows the edge
of a gravel road. The eastern boundary follows the Critical Area boundary. The northern and
southern boundaries were constructed perpendicular to the slope with the northern boundary
connecting the divide between the Elbow Branch and Deer Creek watersheds. The southern
boundary parallels an unnamed tributary to Elbow Branch.

HLS SITE #9 _ STAFFORD ROAD SLOPES

General Location

. The Stafford Road Slopes HLS encompasses a two mile stretch of land along the Susquehanna
River, including the steep slopes and moderately sloping hillsides which occur along the river to
the west of Stafford Road. The protection area also extends from Lapidum Road to just beyond
the mouth of Deer Creek.

Site Description

The long stretch of steep, rocky northeast-facing slopes are unique in the Piedmont Province of
Maryland. The north-east exposure creates a cool, moist microclimate. The slopes harbor an
amphipod that is on the State Watchlist, a rare white form of the red trillium, and a State-
Threatened fern.” The slopes also harbor an abundance of wildflowers that carpet the forest floor.
The mature forest which grows on the slopes provides an excellent natural buffer to the

- Susquehanna River.
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Management Considerations

No management measures are needed in the foreseeable future. One activity which has the
potential to destroy the integrity of the site is timber harvesting. This activity could alter the
microclimate of the slopes, and subsequently change the species composition of the slopes, as well
as cause direct damage to the rare species on the site.

GIS Map Update

The protection area extends from Lapidum Road northward to just beyond the mouth of Deer
Creek. Stafford Road forms the eastern boundary of the site. The Critical Area boundary is the
western boundary. The northwest boundary follows the Critical Area boundary above the picnic
area to include the forested hillside that drains into Deer Creek. The northern boundary runs
along Craigs Corner Road( the lower road, not the road along Deer Creek) right-of-way. The
southeastern boundary was constructed perpendicular to the slope where the watershed flows
northward into a tributary rather than northeast through the picnic area. The southeastern
boundary was expanded below Lapidum Road to meet the northwestern boundary for the
previously designated South Lapidum HLS.

HLS SITE #10 (T&E) CHURCH CREEK POND

General Location

This site consists of a freshwater pond and a portion of the woods to the north and east that serve
as buffers between the Riverside Industrial Complex and Maryland Route 40. This site is also
part of the Grays Run HLS.

Site Description

The pond is hydrologically connected to Church Creek, which flows into Bush River and
subsequently into the Chesapeake Bay. The pond contains Harford County's only population of a
State-Endangered pondweed. This species is found at only one other site in the State of
Maryland. Church Creek Pond is an easily seen and attractive natural habitat directly adjacent to
a major highway. The rare pondweed, however, has not been recorded or identified in this pond
for twelve years. '

Management Recommendations
Activities which could alter the hydrology of the pond or increase runoffinto the pond threaten
the integrity of this habitat.

GIS Map Update

The protection area boundary encompasses the freshwater pond and a portion of the woods to the
north and east. Church Creek Pond HLS is bordered on the south by Pulaski Highway right-of-
way and on the north by the CSX Railroad right-of-way. The stream bank of Grays Run was
used to create the eastern boundary of the protection area. The 1988 protection area boundary
was modified by removing the section of the boundary north of the railroad after it was
determined that this area is hydrologically separated from the pond site.
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HLS SITE #11 (T&E) OAKINGTON SHORE

General Location

This site is located on the tidal shoreline of the Oakington peninsula from an area south of Havre
de Grace to Swan Point. The protection area for the site includes the shoreline, shallow bays
containing the rare species populations, and the tributary streams and tidal wetlands which drain
into the shallow bays.

Site Description

This site provides habitat for a State-Threatened plant species, and two State-Rare plant species
which occur in the intertidal zone along the shoreline and in the bays. The intertidal zone contains
an uncommon habitat type which includes an ecologically fragile zone comprised of a mixture of
cobble, sand and mud. This habitat type is uncommon in the Upper Chesapeake Bay Region, and

~ is the best example of its kind in Harford County. Because it supports a diversity of rare species,
this habitat type is considered to be among the most significant habitats known in the County.

Management Considerations

The rare plant species in the intertidal zone are very vulnerable to human disturbance and are
dependent upon undisturbed habitats for their continued existence. The site should be protected
from most human disturbances. The rare plant species are very sensitive to trampling and
recreational use of the shoreline should be discouraged. Activities which would cause increased
runoff into the shallow bays could be detrimental to the rare species populations. Existing woody
buffers throughout the protection area should be left intact. The placement of water-dependent
structures could also cause direct damage through increased shoreline use and could cause
damage to the habitat.

GIS Map Update :
This site encompasses tributary streams, two shallow bays and associated tidal wetlands along the
shoreline of the Chesapeake Bay. The protection area boundary was expanded from the 1988
boundary established by Pat Farr to include the cliffs, shoreline and intertidal zone southward to a
terminus at Swan Creek Point. The protection area boundary for this site was also lengthened to
encompass the entire stretch of shoreline from the city limit of Havre de Grace to Swan Point.
The boundary was delineated using the 25, 35 and 45 foot contour lines that bordered the top of
the steep slopes along the shoreline. Tributaries mentioned in the 1988 documentation outside of
the Critical Area line were given a 75-foot buffer. The Bayshore boundary was extended out 100
feet landward and waterward to increase protection for the intertidal habitat.

HLS SITE #12 (T&E) GUNPOWDER SHORE
General Location

This site is located at the end of Foster Knoll Drive in Joppatowne and includes the shoreline of
the Gunpowder River and associated woods.
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Site Description

The site consists primarily of a complex of tidal wetlands which are situated on a peninsula
between a freshwater stream and a narrow tidal cove, and along a shoreline on the other side of
the cove. The wetlands are dominated by emergent species. The protection area encompasses
the upland forest as well, which contains highly erodible soils that drain into the shoreline habitat.
The intertidal zone along some of the wetlands is ecologically fragile, containing a mixture of
cobble, sand and mud. The intertidal zone supports a large population of a State-Threatened and
globally rare plant species as well as a State-Rare plant species and a State Watchlist plant
species. A complex of tidal wetlands situated on a peninsula between a freshwater stream and a
narrow tidal cove north of the rare species, and a shoreline on the other side of this cove are
included with a 100-foot buffer.

Management Considerations

Activities including shoreliné development, that could increase sediment or pollutant runoff into
the intertidal zone have the potential to adversely impact the rare plant habitat. The slopes of an
eroding gully located in the forested area should be stabilized to prevent further erosion. The rare
plants are also vulnerable to trampling from human use of the shoreline. A population of common
reed (Phragmites communis) within the intertidal area, if left unchecked, could outcompete the
rare species. The common reed population in this area should be eradicated.

GIS Map Update

The protection area boundary encompasses the intertidal area and the adjacent forest containing
highly erodible soils that drain into the intertidal area. The protection area boundary for this site
is expanded from the proposed 1988 boundary to include additional forest containing highly
erodible soils along the southeastern boundary, and the treeline behind the properties to the east,
and the treeline to the north along the right-of-way. The protection area boundary extends 100
feet riverward to include the intertidal wetlands.

HLS SITE #13 (T&E) - DEER CREEK HILLSIDE

General Location
This site is located within the previously designated Lower Deer Creek Macrosite, which is also a
T&E site.

Site Description

This site consists of a steep, relatively undisturbed hillside located at the edge of the Deer Creek
floodplain. The mature forested hillside with rock outcrops provides habitat for a rare plant that
has been officially designated a State-Threatened species by the Maryland Department of Natural
Resources (COMAR 08.03.08). Only ten populations of this species are known to occur in the
State, and this population is by far the largest. This population represents the only known
occurrence for the species in Harford County. The mature hardwood forest on the hillside is
dominated by beech and oaks, with an understory of beech, flowering dogwood, mountain laurel,
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and azalea. Ferns, mosses and a diversity of herbaceous species dominate the rich forest floor.
The hillside also provides an excellent buffer to Deer Creek, creating additional water quality
protection for the creek and subsequently, for the federally endangered Maryland Darter that
resides in the creek and depends upon good water quality for its continued existence.

Management Considerations

The maintenance of the hillside in its present condition would provide rare plant population with
the greatest chance of continued survival. Because of its location in the Critical Area and in
Susquehanna State Park, this site should receive protection from most human disturbances.
Timber harvesting could easily damage the rare plant population, as well as the habitat on the
steep slopes, and should be prohibited within the protection area except to remove diseased trees
or trees in danger of falling which might damage roads or structures, Trampling by humans and
horses also has the potential to damage the rare species habitat. Horseback riding should not be

- allowed within the protection area, and should be redirected to another part of the park.

GIS Map Update

This protection area occurs entirely within Susquehanna State Park. It also occurs entirely within
the previously designated Deer Creek T&E HLS. The protection area is bordered at the base of
this hill by two roads, and extends to just beyond the top of the hill. The Critical Area boundary
was used to draw the upland boundary for this site. The northern boundary along the base of the
hill was drawn along the edge of Craigs Corner Road. The eastern boundary begins about 400
feet east of the Stafford Road Bridge and extends up the hillside. The western boundary is the
divide between the Deer Creek watershed and the Elbow Branch watershed.

HLS SITE #14 GRAYS RUN

General Location

The site is located on Grays Run, and is bordered on the north by Maryland Route 7, Philadelphia
Road, and on the south by the junction of Grays Run with Church Creek, about 1/4 mile south of
U.S. Route 40, Pulaski Highway.

Site Description

The protection area for the site encompasses a 4-5 acre brackish marsh containing a State-Rare
bulrush population, nontidal wetlands, 100-year floodplain, and tributary streams that drain into
the marsh from the north and west. A freshwater pond (Church Creek Pond HLS) occurs to the
southwest of the marsh, and is contained within this HLS. The site is somewhat impounded by
Pulaski Highway and is dominated by narrow-leaved cattails and numerous brackish marsh

species.
Management Recommendations

Activities that could threaten the integrity of this habitat should be avoided. Such activities
include altering the hydrology of the marsh or adjojning nontidal wetlands, increasing pollutant
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runoff into the marsh, filling, and development immediately adjacent to the nontidal wetlands on
the site. These activities could lead to a decline in the water quality. The maintenance of Grays
Run in its present condition would provide the bulrushes and their habitat with greatest
opportunity for survival.

GIS Map Update

Grays Run HLS is bounded on the north by Philadelphia Road, and on the south by Church
Creek. The eastern and western portions of the protection area boundary follows the Critical
Area boundary.

HLS SITE #15(T&E)  BOYER ROAD SHORELINE

General Location -
This site is located along the Bush River shoreline north of, and adjacent to Sod Run.

Site Description

The site consists of the Bush River shoreline and the ecologically fragile intertidal zone which
harbors two State-Endangered plant species and a State-Threatened plant species. The adjacent
slopes are vegetated with woody and herbaceous species. The threatened plants occur in the
intertidal zone in a substrate of cobbles, sand and mud. See the Church Creek site description
which is a similar habitat.

Management Considerations

Activities that could adversely impact the rare plant habitat include those which could increase
sediment or pollutant runoff or shoreline erosion into the intertidal zone. Water-dependent
facilities including docks or piers should be placed outside of the rare plant habitat and down
stream of any extant rare plant populations.

GIS Map Update

The protection area boundary includes the 100-foot minimum Critical Area Buffer landward, and
a buffer 100 feet into tidal waters to include the intertidal zone and associated tidal wetlands.
Northern and southern protection area boundaries were determined from DNR field notes.

HLS SITE #16 - BELCAMP BEACH
General Location
This site is located on the Bata property east and south along the shoreline of Bush River to

Canning House Road.

Site Description
The site harbors two State-Threatened plant species and four plant species on the State Watchlist.
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The site is composed of the shoreline and intertidal zone, and a brackish tidal marsh with an
intertidal fringe (Belcamp Beach HLS). The intertidal zone is pocketed throughout the site with
ecologically fragile areas comprised of an uncommon mixture of cobble, sand and mud, which
support the populations of rare plants.

Management Considerations

The maintenance of the shoreline and the associated intertidal zone in their natural condition
would provide the intertidal and marsh populations with adequate protection. In places where the
Critical Area Buffer is inadequate to filter runoff, native woody vegetation should be planted
and/or allowed to grow naturally. NRD Regulations are necessary to protect the site beyond the
Critical Area boundary.

GIS Map Update

The protection area for this site encompasses the shoreline of the Bush River and Critical Area
Buffer from the Bata property, east and south to Canning House Road, crossing the Bush River
back to the Bata property. The northernmost E-W boundary parallels the right-of-way of Route
40. The protection area boundary reaches waterward of the mean high tide line 100 feet. The
protection area boundary is established at the 100-year floodplain (elevation 10 ft above sea level)
or the Critical Area Buffer, whichever is greater. The protection area boundary was modified
around several tributaries to conform with several existing developed lots. This site includes the
Belcamp Beach HLS. Effort was made to follow the outline as drawn on the 1988 maps.

HLSSITE#17 LEIGHT PARK

General Location

The Leight Park protection area occurs entirely within the Critical Area. The site is located along
the tidal shoreline of Otter Point Creek. The site is owned by Harford County, and is a
component of the Chesapeake Bay National Estuarine Research Reserve.

Site Description
The protection area for this site includes the shoreline and the adjacent hillside within the
expanded Critical Area Buffer. The shoreline of Leight Park is a good example of a fresh- to -
slightly brackish tidal wetland. This site supports a variety and abundance of wildlife, especially
birds, fish and invertebrates. The upland woods of the hillside are dominated by oaks (Quercus
spp.) with a shrub layer of mountain laurel (Kalmia latifolia). Shoreline trees include river birch
(Betula nigra), green ash (Fraxinus pennsylvanica), and black gum (Nyssa sylvatica), with shrubs
such as sweet pepperbush (Clethra alnifolia), silky dogwood (Cornus amomum), and smooth
alder (4lnus serrulata). The intertidal substrate is a combination of abruptly dropping, silty muck
and gently sloping sand in small cove areas. Plant species found in the latter substrate include
threesquare bulrush (Scirpus pungens), sweetflag (Acorus calumus), golden club (Orontium

- aquaticum), and rattlesnake-master (Eryngium aquaticum). The gradually sloping sandy
shoreline areas are the habitat for the three rare and uncommon plant species.
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Management Considerations

This area contains a sizeable population of an estuarine species that is globally restricted and is
only known to occur in Maryland. The shoreline of Leight Park also harbors a small colony of a
showy plant species on the Maryland state watchlist. Erosion from the steep slopes adjacent to
the shoreline poses a major threat to the sensitive intertidal plant species. Human foot traffic on
the hillside trails and the shoreline may increase this erosion and should be monitored. To protect
the sandy intertidal area where the rare plant species are located, boat and canoe launching
should be limited to the concrete boat ramp. In addition, runoff of toxic chemicals from nearby
Pulaski Highway may also be a threat.

GIS Map Update

The site is bounded by Otter Point Creek along the southwest and by the Critical Area Buffer on
the upland hillside on the northeast. The northwest and southwest boundaries of the site follow
- the boundaries of the park property.

HLS SITE # 18 OTTER POINT CREEK

General Location

The site is located at the end of Perry Avenue in Edgewood The site includes a complex of
forested shoreline, tidal wetlands, nontidal wetlands, and open waters. This site is owned and
managed by the Isaac Walton League, and is a component of the Chesapeake Bay National
Estuarine Research Reserve.

Site Description

Located in a highly developed part of the County, Otter Point Creek HLS provides an oasis for
many plants and animals. It supports a large number and wide variety of birds, reptiles,
amphibians, fish, and invertebrates. Varied wetland habitats include forested wetlands, ponds,
nontidal emergent wetlands, and freshwater tidal wetlands.

The Otter Point Creek HLS harbors an exceptionally large and vigorous population of a State rare
plant species. This species occurs at several sites in southern Maryland, but is only known from
two other sites in Harford County. This site contains extensive forested wetlands dominated by
sycamore (Platanus occidentalis), silver maple (Acer saccharinum), and river birch (Berula
nigra). In canopy openings, saturated soils support emergent plant species such as mud plantain
(Heteranthera reniformis), cardinal flower (Lobelia cardinalis), turk's-cap lily (Lilium
superbum), and the State rare plant species. Swamp buttercup (Rannunculus septentrionalis),
sweetflag (Acorus calamus), and sneezeweed (Helenium autumnale) are found along areas of
open shoreline.

Management Considerations

Sedimentation from local road and housing construction, and toxic chemical runoff from nearby
Pulaski Highway threaten the water quality of Otter Point Creek. Invasive weedy plant species
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such as multiflora rose (Rosa multiflora) are a problem on the trails along the creek. The area is
popular with fishermen, and local children ride their bikes along the trail. Careless use of the site
could become a problem. Management recommendations include regular monitoring of water
quality, removal of multiflora rose, and posting signs against littering and bike traffic.

GIS Map Update

Boundaries for this site follow property boundaries for the Otter Point Creek wetland tracts of the
Isaac Walton League property of the Bosely Conservancy.
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Appendix J

Procedures for Identification of Forest-Interior
Dwelling Bird Species Habitats
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EXECUTIVE SUMMARY

The Chesapeake Bay Critical Area Criteria direct local jurisdictions to develop a management
program for the conservation of forest areas used as breeding habitat by forest interior dwelling
birds and other wildlife species. This document replaces the first Guidance Paper, approved in
1986, by the Chesapeake Bay Critical Area Commission for the conservation of forest interior
dwelling bird (FIDS) habitat. Included in this paper is a description of the legal basis for the
protection of FIDS habitat, a clarification of the methods used to identify FIDS habitat, and a list
of FIDS species occurring in the Critical Area. Six species have been added to the list in the
original document bringing it to a total of twenty-five.

The paper explains the concept of forest edge and forest interior and emphasizes the use of the
Site Design Guidelines from the original paper to conserve forest interior. The paper also
contains a method for determining the amount of mitigation that should be required when
unavoidable impacts occur in FIDS habitat. The mitigation amount is based in large part on the
extent to which the Site Design Guidelines are followed and includes direct and indirect impacts
to the habitat. Mitigation will usually be creation of FIDS habitat, but may include, in some
cases, protection of existing habitat.

Local and regional planning for FIDS conservation is addressed in addition to the site-specific
methods that are stressed.
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INTRODUCTION

What are FIDS?

Forest interior dwelling birds (FIDS) require large forest areas to breed successfully and maintain
viable populations. This diverse group includes colorful songbirds---tanagers, warblers, vireos---
that breed in North America and winter in the Caribbean, Central and South America, as well as
residents and short-distance migrants---woodpeckers, hawks, and owls. FIDS are an integral part
of Maryland’s landscape and natural heritage. They have depended on large forested tracts,
including streamside and Bayside forests, for thousands of years.

Recent declines

Although most of these birds are still fairly common, populations of some forest bird species
have been declining during the last 30-40 years. According to the Breeding Bird Survey (BBS),
a volunteer bird count conducted each June since 1966, there was a 63% decline in occurrence of
individual birds of neotropical migrant species (many of which are FIDS) in Maryland between
1980 - 1989. A census of neotropical migrants in Rock Creek Park near Washington, DC from
1948 - 1988 revealed a drastic decline including the total loss of some species within the park.
While the forest and park did not change significantly over that 31-year period, the surrounding
landscape became much more urbanized and fragmented (Briggs and Criswell, 1978).

Some species, such as the wood thrush and the cerulean warbler, are rapidly declining.
According to the BBS, the wood thrush declined almost 2%, while the population decline of
cerulean warbler was close to 4% during the period of 1966 - 1998 (US Geological Survey,
1998).

Factors of decline

While many factors have contributed to the decline of FIDS populations, including the loss of
habitat on wintering grounds and loss of migratory stopover areas for neotropical migrants, the
loss and fragmentation of forests on the breeding grounds here in North America appear to play a
critical role. Though some regions appear to be heavily forested today, our forests are
increasingly fragmented and altered compared with the forests of the late 1800's and early 1900's.
Unlike forest clearing a hundred or so years ago, landscape changes today are more likely to be
permanent. This forest fragmentation results in both direct and indirect impacts for FIDS by
reducing both the quantity and quality of forest habitat available to FIDS.

Forest Fragmentation and FIDS

Forest fragmentation is the whittling away of forest tracts into increasingly smaller and more

isolated patches due to housing and commercial development, roads, logging and agriculture.

This effect can be seen in Figure 1, a schematic of actual land use changes that occurred near
1



Figure 1. Drawing of actual landscape change between 1952 (top) and the early 1980's (bottom)
near Columbia, Maryland. (Based on photograph, Robbins et al. 1989.) Adapted with

permission from the wildlife

Society.



PROBABILITY OF OCCURRENCE

Columbia, Maryland between the early 50's and the early 80's. While some birds such as
northern cardinals and American robins thrive in and around fragmented forests, most FIDS,

such as warblers and vireos, require relatively large unbroken forests to live and successfully
reproduce. '

Forest fragmentation reduces the size of forest patches, reducing the total area of contiguous
habitat available to birds and increases the isolation of habitat, reducing the quality of that which
remains. Numerous studies have looked at the relationship between forest patch size and
isolation and the abundance of bird species present. A study by Robbins et al. (1989) found that
the probability of detecting a particular species of forest interior dwelling bird generally
increased as the size of the forest increased, whereas the probability of detecting common
nonforest bird species associated with more altered and fragmented forest habitat increased as the
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Figure 2. Graph comparing the probability of occurrence by area of forest habitat. Graph shows
probability of finding a scarlet tanager (a forest interior dwelling bird species) is higher as the
size of forest habitat increases, whereas the probability of finding a European starling (an
introduced edge species) decreases as forest size increases. (From Robbins et al., 1989, adapted
with permission from the Wildlife Society.)



forest size decreased. This is demonstrated in the species-area curves for the scarlet tanager and
the European starling in Figure 2. Forest fragmentation dramatically reduces the diversity of
forest bird habitat and forest bird species.

Direct Habitat Loss

The direct loss of forest habitat results in smaller forest tracts that may no longer be adequate to
accommodate a bird’s territory, to provide an ample supply of food, or to provide the necessary
forest structure for breeding. Many forest tracts are too small to support species with large
breeding territories such as the red-shouldered hawk, barred owl and pileated woodpecker. For
example, a breeding pair of red-shouldered hawks require from 250-625 acres to sustain them.
Most FIDS, even those species that have small breeding territories, will only select larger forest
tracts for breeding.

In addition to area requirements, many FIDS have additional habitat requirements for nesting.
Reduction of forest size often results in the loss of specialized habitats/microhabitats. Small
forests cannot sustain the same environmental conditions that larger forests can, such as higher
humidity and complex vegetative structure. The vegetative structure (amount of canopy and
lower and midstory vegetation) may be missing or inadequate in smaller forests. Younger, less
structurally diverse and highly fragmented forests cannot support the same variety of plant and
animal species that older, more pristine forests can support.

FIDS are generally more successful at survival and reproduction in large, older, hardwood-
dominated forests; however, there has been a loss of quality habitat through the conversion of
hardwood and mixed-hardwood forests to pine and the reduction of "old growth" forest to small
isolated patches. Prior to European settlement, it is estimated that old-growth forest covered
approximately 95% of the Chesapeake watershed (Kraft & Brush, 1981). Forest coverage in
Maryland today is about 44% (USDA Forest Service, 1996) and about 40% of the remaining
deciduous forest in the East today consists of small, isolated woodlots of relatively immature
trees in agricultural and suburban landscapes. When European settlers arrived in eastern North
America in the 1600's, the average height of a hardwood tree was 100 feet or more. The average
height of trees in the Chesapeake Bay region today is only 60-80 feet (USDA Forest Service,
1996).

Indirect habitat loss or "edge” effects

Edge effects occur when different habitat types are located next to each other. When considering
FIDS, we are concerned about the edge effects on forest when it is adjacent to lawn, agricultural
fields, or pasture. A variety of edge effects can adversely impact FIDS depending on the size of
the forest, adjacent land use, the amount of forest in the landscape, increase in the penetration of
light and wind into the forest, encroachment of invasive plants and the presence of other
competing or predatory edge species.



Forest "interior" refers to the area in the center of a forest. It is surrounded by "edge”. In the
Critical Area, the forest area within 300 feet of a forest edge is considered "edge" habitat.
"Interior habitat" is commonly defined as the forest area found greater than 300 feet from the
forest edge. Interior habitat functions as the highest quality breeding habitat for FIDS. When a
forest becomes fragmented, areas that once functioned as interior breeding habitat are converted
to edge habitat and are often associated with a significant reduction in the number of young birds
that are fledged in a year.

Higher rates of nest predation occur in forest edges. In addition, forest edges provide access to
the interior for avian predators such as blue jays, crows, grackles and mammalian predators that
include foxes, raccoons, squirrels, dogs and cats. These predators eat eggs and young birds still
in the nest. They tend to be abundant near areas of human habitation and can be detrimental to
nesting success. For example, domestic house cats are estimated to kill 3-4 million birds each
day in the United States.

Neotropical migrants are particularly susceptible to brood parasitism by brown-headed cowbirds.
Before the 1900's, the cowbird was largely absent from Eastern forests, occurring primarily in the
grasslands west of the Mississippi. Pasture land, agricultural fields and suburban lawns are
prime feeding habitat for cowbirds. When these grassy areas are interspersed with fragmented
forests, cowbirds can be abundant and have dramatic impacts on the breeding success of FIDS.
Cowbirds lay eggs in the nests of a variety of birds and the eggs usually hatch ahead of the host’s
eggs. The young cowbirds develop rapidly and are usually larger and more aggressive than the
host’s young, taking more than their share of food and often kicking unhatched eggs and
nestlings of the host species out of the nest.

Long-distance migrants are more vulnerable to predation and parasitism than resident birds
because of their limited breeding season. The migrant species often only have time to produce
one brood once they arrive on the breeding grounds and before the fall migration to the south.

The forest edge is exposed to more light and wind than the interior of the forest resulting in a
change in moisture and vegetative composition. Small and fragmented forests tend to be drier
and to have less leaf litter. Leaf litter is an important component for maintaining arthropod (i.e.,
insects, spiders) populations for hungry birds. Neotropical migrants, in general, feed almost
exclusively on insects while on their Maryland breeding grounds. In addition, increased
densities of deer in many of our forests result in loss of plant diversity and structural diversity
from overgrazing on the forest floor and in the midstory. Invasive plants such as Japanese
honeysuckle and English ivy encroach into smaller forest fragments, limiting the growth of
native plants, stifling natural succession, thereby limiting vegetative and structural diversity.

Loss of winter habitat and migratory stopovers
The decline in neotropical migrant species may be due in part to the loss of forest in their winter

habitat in the tropics and along migratory routes. These small birds may travel a distance of one
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thousand miles or more over several days to a week. Providing for the needs of these birds, in
addition to keeping adequate areas for breeding, also means conserving the native vegetation that
provides both the food needed for refueling and cover from predators during migratory
stopovers. Removing understory vegetation in our yards and parks eliminates plants that provide
crucial food and cover for migrant songbirds. Another concern about neotropical migrants is the
large-scale loss of wintering habitat in the tropics, as forest is converted to agricultural fields and
pasture.

FIDS as Umbrella Species

Forest birds are valued for their diverse beauty, distinct songs and behavioral characteristics and,
for the migrants, the wonder of their seasonal journeys. Over 63 million Americans consider
themselves to be birdwatchers. FIDS also act as an "umbrella species" for a wide range of forest
benefits. The eastern deciduous forest is more than a group of trees. It is an ecosystem of plants
and animals that has evolved over thousands of years. In addition to providing habitat for
numerous species of wildlife, forests help to protect our watersheds from pollution and have a
major effect on the stability of world climates by absorbing carbon dioxide and releasing oxygen.
Diversity in bird species is a good indication of the quality, diversity and benefits found from
forest habitat overall.

FIDS are an important component of a natural forest system. They spread seeds through their
droppings, help control insect numbers and provide food to those higher on the food chain. The
habitat needs of FIDS overlap those of many other plant and animal species including large
mammals, many wildflower species, wood frogs and wild turkey. When sufficient habitat is
protected to sustain a diversity of forest birds, other important components and microhabitats of
the forest will be encompassed and be protected. These include the small, forested streams and
headwaters critical for fish populations and the vernal pools necessary for the survival of
amphibians.

Forest birds are also an important link in a complex food web. Warblers and other insectivores
eat untold numbers of insects such as spruce budworms and caterpillars, helping to keep these
defoliators in check (Yahner, 1995). Migratory birds journey north from points far south to
breed due in part to the abundance of insects in North America in the spring. Without healthy
populations of birds, these insects would consume significantly greater quantities of greenery.

The guidance that follows provides a way for landowners, developers and local governments to
conserve this suite of birds and the forests on which they depend.



CRITICAL AREA PROVISIONS FOR FIDS HABITAT PROTECTION

The Chesapeake Bay Critical Area Program was established in 1984 with the passage of the
Critical Area Act. The law mandated the development of regulations (Critical Area Criteria) by
the Governor-appointed Critical Area Commission. Based on goals set forth by the Act,
minimum requirements were developed to protect water quality, conserve plant and wildlife
habitat and direct growth and development. These requirements are implemented through 61
county and municipal Critical Area Programs.

One of the requirements of the Criteria is the protection and conservation of breeding habitat for
forest interior dwelling birds (FIDS). Specifically, the Criteria instruct local jurisdictions to
develop Critical Area Programs to:

Protect and conserve those forested areas required to support wildlife species identified
above in §C(2)(a)(iii) and (iv) [these regulations refer to riparian forests and large forest
tracts, respectively; see below "What is FIDS habitat"], by developing management
programs which have as their objective, conserving the wildlife that inhabit or use the
areas. The programs should assure that development activities, or the clearing or cutting
of trees which might occur in the areas, is conducted so as to conserve riparian habitat,
Jforest interior wildlife species and their habitat. Management measures may include
incorporating appropriate wildlife protection elements into forest management plans and
cluster zoning or other site design criteria which provide for the conservation of wildlife
habitat. Measures may also include soil conservation plans that have wildlife protection
provisions appropriate to the area defined above and incentive programs which use the
acquisition of easements and other similar techniques [COMAR 27.01.09.04C(2) (b)(iv)].

The Criteria identify two FIDS habitat types for which conservation is mandated:

(1)  Existing riparian forests (for example, those relatively mature forests of at least
300 feet in width which occur adjacent to streams, wetlands, or the Bay shoreline,
which are documented breeding areas) [COMAR 27.01.09.04C(2)(a)(iii)];

(2)  Forest areas utilized as breeding areas by forest interior dwelling birds and other
wildlife species (for example, relatively mature forested areas within the Critical
Area of 100 acres or more, or forest connected with these areas) [COMAR
27.01.09.04C(2)(a)(iv)].

Both definitions give examples of habitat sizes: riparian forests 300 feet or wider, forest tracts
100 acres or larger. Smaller forested areas may support FIDS depending on the characteristics of
the forest tract and surrounding landscape and FIDS habitat may be absent in forests larger than
100 acres. Therefore, in addition to considering the acreage of a forest when identifying
potential FIDS habitat, forest characteristics like forest age, shape, forest edge-to-area ratio,
vegetative structure and composition, topography and degree of human disturbance should be
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taken into consideration as well as the character of the surrounding landscape, including
proximity to large forested areas, percent of contiguous forest in surrounding area, habitat quality
of nearby forest tracts and adjacent land uses.

The following steps are recommended for local jurisdictions to develop, adopt and implement a
FIDS protection element into their Critical Area Program:

1. Identify forest areas that are potentially viable breeding habitat for FIDS.
2. Incorporate FIDS habitat and forest protection into long-term planning efforts.
- identify growth areas outside of large contiguous forested areas
- evaluate zoning of forested areas during comprehensive planning
- identify opportunities for conservation and protection of forest (i.c., Rural
Legacy, public lands)

3. Incorporate FIDS habitat and forest protection into subdivision and zoning ordinances
and site plan review.

- adopt conservation site design standards into zoning and subdivision ordinances
including provisions for mitigation when impacts are unavoidable.



FIDS OCCURRING IN THE CRITICAL AREA

Twenty-five species of Forest Interior Dwelling Birds potentially breed in the Critical Area
(Table 1; Stewart and Robbins, 1958, Iliff et al., 1996, Robbins and Blom, 1996). The majority
are small songbirds such as warblers, vireos and flycatchers. Others include the Barred Owl,
Whip-poor-will and several hawk and woodpecker species. Twenty of the 25 species are
neotropical migrants that nest in temperate North America in the spring and summer and winter
in Central and South America.

Although each species is associated with a particular set of forest conditions, all require
relatively large, unfragmented forest blocks located within heavily forested landscapes or regions
to successfully breed and maintain viable populations. Thirteen of the 25 species are highly
area-sensitive, seldomly occurring in small, heavily disturbed or fragmented forests. Highly
area-sensitive species are most vulnerable to forest loss, fragmentation and habitat degradation.
They are generally rare or uncommon on the Maryland Coastal Plain and have highly specialized
breeding habitat requirements. The presence of one highly area-sensitive bird species nesting in
a forest during the breeding season is an indicator of high-quality FIDS habitat. A forest that
supports populations of six or more of these species is considered exceptional habitat. Few such
forests remain in eastern Maryland. The remaining 12 species exhibit less area-sensitivity, but
require relatively large contiguous forests to maintain stable populations. A forest containing
less than 4 of these 12 species is an indication of severe forest fragmentation and thus, marginal
or low quality habitat. These forests may present opportunities for habitat restoration or
enhancement. Where there is permanent fragmentation and there is no potential FIDS habitat,
FIDS conservation is not required.

This edition of the guidance paper includes six additional revisions to the species list. Additions
include broad-winged hawk, brown creeper, veery, black-throated green warbler, cerulean
warbler. These species are widely recognized as FIDS and are included on the list because of
recent documentation that these species breed on the Maryland Coastal Plain (Robbins and
Blom, 1996). All five species are rare breeders on the Maryland Coastal Plain and, with the
exception of veery, are highly area-sensitive. The presence of these species holding territory
during the breeding season is an indication of high quality FIDS habitat.

A sixth addition to the species list is the wood thrush. Although it breeds Statewide, the wood
thrush is experiencing significant population declines in Maryland and throughout much of its
breeding range in eastern North America. It is negatively impacted by forest fragmentation and
maintenance of viable populations requires large contiguous blocks of mature deciduous or
mixed deciduous-conifer forest. One additional revision involves a change in the area-sensitivity
designation for black-and-white warblers to "highly area-sensitive".



Table 1. List of Forest Interior Dwelling Bird species (FIDS) that potentially breed? in the Critical Area.

Common Name Scientific Name Safe Dateb Méglzts(‘):ry
Red-shouldered Hawkd Buteo lineatus May 1 - Aug 31 Temperate
Broad-winged Hawkd Buteo platypterus June § - Aug 10 Neotropical
Barred Owld Strix varia Jan 15 - Aug 31 Nonmigratory
Whip-poor-will Caprimulgus vociferus May 10 - July 15 Neotropical
Hairy Woodpecker Picoides villosus Mar 15 - Aug 31 Nonmigratory
Pileated Woodpecker Dryocopus pileatus Mar 15 - Aug 31 Nonmigratory
Acadian Flycatcher 'Empidonax virescens May 25 - Aug 5 Neotropical
Brown Creeperd Certhia americana May 15 - Aug 31 Temperate
Veery Catharus fuscescens June 10 - Aug 31 Neotropical
Wood Thrush Hylocichla mustelina May 25 - Aug 20 Neotropical
Yellow-throated Vireo Vireo flavifrons May 25 - Aug 15 Neotropical
Red-eyed Vireo Vireo olivaceus June 1 - July 31 Neotropical
Northern Parula Parula americana June 1 - Aug 15 Neotropical
Black-throated Green Warblerd  Dendroica virens waynei June 10 - Aug 5 Neotropical
Cerulean Warblerd Dendroica cerulea May 25 - Aug 5 Neotropical
Black-and-white Warblerd Mniotilta varia May 15-July25  Neotropical
American Redstartd Setophaga ruticilla June 10 - July 20 Neotropical
Prothonotary Warbler Protonotaria citrea May 10 - July 20 Neotropical
Worm-eating Warblerd Helmitheros vermivorus May 20 -July20  Neotropical
Swainson's Warblerd, € Limnothlypis swainsonii April 20 - Aug31  Neotropical
Ovenbird Seiurus aurocapillus May 20 - Aug 5 Neotropical
Louisiana Waterthrushd Seiurus motacilla May 1 - July 10 Neotropical
Kentucky Warblerd Oporornis formosus May 25 - July 15 Neotropical
Hooded Warblerd Wilsonia citrina May 25 - July 25 Neotropical
Scarlet Tanager Piranga olivacea May 25 - Aug 10 Neotropical

Documentation of breeding evidence based on Stewart and Robbins (1958), Tliff et al. (1996), and Robbins and Blom (1996).
Safe dates, as listed in Robbins and Blom (1996), indicate the time of year when a species can be assumed to occupy a breeding

territory.

Migratory classes: "neotropical” migrant - breeds in temperate North America and winters primarily in Central and South America;
"temperate” migrant - breeds and winters primarily in temperate North America; "nonmigratory” - year-round resident with no

migratory movements,

These species are highly area-sensitive and most vulnerable to forest loss, fragmentation and overall habitat degradation.

State-listed as Endangered.
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HOW TO DETERMINE IF FIDS HABITAT IS PRESENT

The Critical Area Commission has determined that the presence of FIDS habitat, as used in the
Criteria, should be based on the overall quality of FIDS habitat in a forested area. Accordingly,
two methods may be used to determine if FIDS habitat is present. The first requires the
evaluation of certain forest characteristics such as forest tract size, approximate forest age and
forest edge:area ratio. The second method requires that a bird survey be conducted to determine
which species are breeding in a particular forest, using appropriate bird survey methods and a
qualified observer. Either method, as described below, may be used.

Habitat Determinations Based on Forest Characteristics

The presence and relative abundance or density of many forest nesting bird species is closely
related to such features as forest area, age, shape and the proportion of edge habitat present (e.g.,
Whitcomb et al., 1981, Ambuel and Temple, 1983, Lynch and Whigham, 1984, Robbins et al.,
1986, Askins et al., 1987, Keller et al., 1993). The Criteria provide two examples of forest areas
that are considered potential FIDS habitat and are to be conserved in the Critical Area: 1) forest
with 100 or more contiguous acres, and 2) riparian forest areas with a width of at least 300 feet
[COMAR 27.01.09.04C(2)(a)]. In reality, forests that support FIDS have a wider range of
characteristics. The following descriptions provide a more accurate guide for identifying FIDS
habitat. When these conditions exist, habitat is assumed to be present and protection measures
should be employed unless it is determined that the forest does not function as FIDS habitat.

A Forests at least 50 acres in size with 10 or more acres of "forest interior" habitat
(i.e., forest greater than 300 feet from the nearest forest edge). The majority of the
forest tract should be dominated by pole-sized or larger trees (5 inches or more in
diameter at breast height), or have a closed canopy; or

B. Riparian forests at least 50 acres in size with an average total width of at least 300
feet. The stream within the riparian forest should be perennial, based on field
surveys or as indicated on the most recent 7.5 minute USGS topographic maps.
The majority of the forest tract should be dominated by pole-sized or larger trees,
or have a closed canopy.

In both cases, the size of the forest tract is based on the entire forest area, regardless of Critical
Area boundaries or property lines. Two forests tracts may be considered unconnected or disjunct
if they are separated by nonforested habitat which results in a permanent 30 - 50-foot break in the
forest canopy (e.g., road, cleared right-of-way). The above forest characteristics are intended to
be a guide. On occasion, FIDS may be present in smaller forests or absent in larger ones.
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Habitat Determinations Based on Bird Surveys

A bird survey can be used in lieu of forest characteristics to determine if FIDS habitat is
present; however, a survey is necessary only if an applicant (e.g., for a proposed
development or timber harvest) refutes a habitat determination based on forest
characteristics and seeks a confirmation of the bird species present. A confirmation is
the responsibility of the applicant and must be based on cutrent data obtained by a
qualified observer using the bird survey methods described below.

Bird Survey Methods

The primary purpose of the bird survey (herein referred to as a "FIDS survey") is to
determine the breeding status and approximate location of all bird species present,
especially FIDS, in a given forest. This information is used to determine if FIDS habitat
is present, as defined in the preceding section, and help develop appropriate conservation
measures.

The Critical Area Commission requires the use of standard biological methods to conduct FIDS
surveys. Accordingly, the following combination of methods are recommended: 1) point counts,
2) general searching or canvassing during early to mid-morning hours, and 3) canvassing during
evening hours for nocturnal FIDS (e.g., Whip-poor-will, Barred Owl). The point count is a
widely used quantitative bird survey method (Ralph et al., 1995). Detailed descriptions and
evaluations of point count methodology are provided in such publications as Ralph and Scott
(1981), Verner (1985), and Ralph et al. (1995). Generally, this method consists of an observer
standing at a point or station for a standardized length of time (e.g., 10 minutes) and recording by
species the number of all individual birds seen or heard. The count is then repeated at other
stations (usually spaced at least 450-600 feet apart) located throughout a site or habitat.
Canvassing, used in conjunction with point counts, helps to ensure that species which may be
present are not missed and that sufficient observations have been made to accurately determine
each species’ breeding status. The minimum amount of field effort required to conduct a survey
is three mornings (point counts and canvassing during daylight hours) and two evenings
(canvassing for nocturnal species). Minimum standards for conducting FIDS surveys are as
follows:

1. Conduct point counts during May 25-June 30, between one-half hour before sunrise, four
hours after sunrise. The likelihood of detecting most FIDS during the breeding season,
especially songbirds, is greatest during early morning hours within this five-week period.
Canvassing should be done during the same five-week period within "safe dates" as listed in
Table 1.

2. The minimum number of point count stations that should be located in a forest area is as
follows:

12



Forest Area No. Point Count Stations
<200 acres > 1 station per 15 acres
> 200-500 acres > 1 station per 25 acres

Locate point count stations at least 450 feet apart and, where possible, place them 150
feet or more from the nearest forest edge.

Point count stations should be distributed throughout potential FIDS habitat and located
in a manner that attempts to maximize the number of forest interior dwelling bird species
detected. Habitat associations of each species should be taken into consideration so that
relatively species-rich habitats (e.g., mature or old forest, structurally diverse stands,
riparian forest, coves and ravines), species with specialized habitat requirements (e.g.,
Louisiana Waterthrush) and highly area-sensitive species are not overlooked or under
surveyed. If possible, stratify the number of stations by major forest type and age class
(e.g., mature upland deciduous forest, mature deciduous floodplain forest, pole-stage
mixed pine-hardwood forest).

Conduct at least three point counts per station, with each count occurring on a different
morning and separated by at least five days.

During each point count, record the species (including nonFIDS), breeding code (e.g., 'X'
for a species seen or heard in breeding habitat within safe dates; see Appendix A), sex
and age, if possible, of each individual bird or breeding pair of birds seen or heard. Also,
on each day, record the date, start and finish time, general weather conditions and
observer name. Record similar information during canvassing efforts.

Conduct point counts only during appropriate weather conditions. Avoid days with
precipitation, heavy fog and strong winds. Calm, seasonably warm conditions are
best.

Canvassing for diurnal species should be conducted during early to mid-morning (about
one-half hour before sunrise to four hours after sunrise). These surveys can be done on
the same mormings as point counts. Canvassing can be used to upgrade the breeding
status (e.g., from "possible” to "probable" or "confirmed") of select species or to search
areas where no point count stations are located. Canvassing can be particularly useful to
upgrade the breeding status of relatively inconspicuous species with large breeding
territories (Hairy Woodpecker, Pileated Woodpecker and Red-shouldered Hawk). Point
counts alone may fail to detect these species frequently enough to accurately determine
their breeding status.

Canvassing for nocturnal species should be conducted on at least two evenings, separated
by at least five days. Broadcasting taped recordings of Barred Owl and Whip-poor-will
calls may increase the probability of detecting these species; however, tape recordings
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10.

11.

12.

must be used judiciously since birds may abandon breeding territories if the tapes are
played too often. Once a target species is detected, stop using the recording that evening.

All surveys on a given forest tract, especially point counts, should be conducted by the
same observer.

The person conducting the survey must be a qualified observer; i.e., capable of
identifying all potentially occurring birds by sight and sound. A current list of
qualified observers can be obtained by contacting the Maryland Department of
Natural Resources (DNR) or the Critical Area Commission. A person is deemed
qualified by DNR if he or she successfully completes a DNR administered field
test on bird identification, or is recommended to DNR as qualified by at least two
references experienced in forest bird identification. The references should be
familiar with the candidate's skills and experience in bird identification and survey
methods, particularly in forested habitats. For additional information, please
contact the Critical Area Commission or DNR.

The minimum data reporting requirements to DNR and the Critical Area Commission are
as follows:

a. For each point count station, the number, sex and age (if possible) of birds
observed, by species, during each count.

b. A table listing the proposed breeding status (observed, possible, probable or
confirmed) of each species observed in the survey area and, if appropriate, nearby
or adjacent areas. A species shall be considered breeding at a given site if survey
data support a "probable"” or "confirmed" breeding status determination. (See
Appendix A for definitions of these criteria.)

c. A map showing the location of each point count station and extent of canvassing.

Interpretation of Bird Survey Data

The Critical Area Commission and DNR provide final interpretation of survey data using the

breeding status criteria listed in Appendix A as a guide. The entire forest tract is considered
when determining the number and breeding status of forest interior dwelling bird species present.

If the survey yields either of the following results, FIDS habitat is present:

A. At least four of the species listed in Table 1 are present with a "probable” or
"confirmed" breeding status, as defined by Robbins and Blom (1996); or

B. At least one highly area-sensitive species, as listed in Table 1, is present with a
"probable” or "confirmed" breeding status.
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CONSERVATION GUIDELINES

This section discusses planning tools that can be used to achieve long-term, wide-scale FIDS
habitat conservation as well as FIDS conservation at the site-specific level.

A. Regional and Local Land Use Planning

The land use planning process, whether at the regional or local level, provides an opportunity to
pro-actively address protection and conservation of FIDS habitat within and outside of the
Critical Area. Land use planning efforts should be used to identify and protect the largest
contiguous tracts of forest in a region. When possible, the quality of, and threats to, these habitat
areas should be assessed in order to prioritize habitat areas for protection and conservation.

Land use planning tools, like mapping habitat areas or regional growth management, enable local
Jjurisdictions to use local authority to minimize impacts to FIDS habitat at the site level and to
protect the highest quality and most valuable forest and FIDS habitat in the region and over time.
In addition, FIDS habitat conservation can encompass many other conservation goals that have
been identified within a region. For example, by virtue of the size and composition of forest that
is needed to protect FIDS, thousands more species will benefit from the protection of large high
quality forest areas.

Land use planning tools, such as smart growth, flexibility in zoning and subdivision ordinances,
can provide conservation of important forest habitat before it gets to the site planning stage.

- Growth Management and Smart Growth strategies enable local governments to direct growth
away from forested and other sensitive resource areas and encourage development in areas with
existing infrastructure.

Certain ordinances, regulations and development standards actually cause unintended forest
fragmentation. In some cases, the goals of these ordinances may not allow for a great deal of
flexibility, (e.g., public safety); however, wherever possible, these standards should be written to
better achieve habitat and natural resources protection goals. Local governments should evaluate
the effect of existing standards so that these standards do not result in unnecessary forest
clearing, (i.e., requirements for large lots, extensive setbacks that increase the distance between
lots, and wide roads).

In order to protect forest habitat, local ordinances should:

- provide flexibility in required road widths and frontage widths to eliminate/reduce gaps
in the forest canopy

- reduce minimum lot size requirements to reduce the amount of land that is consumed by
single family development
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- encourage transfer of development rights from large forested regions to areas with
existing infrastructure and fewer natural resources

- provide flexibility in area requirements for septic reserve areas where practicable
- require clustering to reduce forest fragmentation
- encourage shared driveways and shared septic systems to reduce openings in the forest.

See Appendix B for additional information on flexible ordinance language and
development standards.

B. Site Design Guidelines for FIDS

In addition to land use planning, site design is an important approach to FIDS habitat
conservation. In general, the greatest loss of FIDS habitat occurs when development fragments or
intrudes into the forest interior or increases the area of forest edge. The following Site Design
Guidelines (also in Appendix C) provide guidance to landowners and plan reviewers on how to
achieve the greatest possible protection and conservation of FIDS habitat when development is
proposed. A key to using the Site Design Guidelines is to determine and assess the amount of
interior habitat that would be impacted under a proposed development scenario. When these
guidelines are followed, the impacts to interior forest habitat are minimized.

Local governments should evaluate their existing subdivision and zoning ordinances to
determine if they will allow the implementation of the following Site Design Guidelines.

Site Design Guidelines

1. Restrict development to nonforested areas.

2. If forest loss or disturbance is unavoidable, concentrate or restrict development to the
following areas:

the perimeter of the forest (i.e., within 300 feet of the existing forest edge)
thin strips of upland forest less than 300 feet wide

small, isolated forests less than 50 acres in size

portions of the forest with low quality FIDS habitat, (i.e., areas that are already
heavily fragmented, relatively young, exhibit low structural diversity, etc.).

poop

3. Maximize the amount of forest "interior" (forest area > 300 feet from the forest edge)
within each forest tract (i.e., minimize the forest edge:area ratio). Circular forest tracts
are ideal and square tracts are better than rectangular or long, linear forests.
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1S.

Minimize forest isolation. Generally, forests that are adjacent, close to, or connected to
other forests provide higher quality FIDS habitat than more isolated forests.

Limit forest removal to the "footprint” of houses and to that which is necessary for the
placement of roads and driveways.

Minimize the number and length of driveways and roads.

Roads and driveways should be as narrow as possible; preferably less than 25 feet in
width and 15 feet in width, respectively.

Maintain forest canopy closure over roads and driveways.

Maintain forest habitat up to the edges of roads and driveways; do not create or maintain
mowed grassy berms.

Maintain or create wildlife corridors.

Do not remove or disturb forest habitat during April-August, the breeding season for
most FIDS. This seasonal restriction may be expanded to February-August if certain
early nesting FIDS (e.g., Barred Owl) are present.

Landscape homes with native trees, shrubs and other plants and/or encourage
homeowners to do so.

Enco{n'age homeowners to keep pet cats indoors or, if taken outside, kept on a leash or
inside a fenced area.

In forested areas reserved from development, promote the development of a diverse forest
understory by removing livestock from forested areas and controlling white-tailed deer
populations. Do not mow the forest understory or remove woody debris and snags.

Afforestation efforts should target a) riparian or streamside areas that lack woody
vegetative buffers, b) forested riparian areas less than 300 feet wide, and c) gaps or
peninsulas of nonforested habitat within or adjacent to existing FIDS habitat

See Figures 3A, 3B, and 3C for illustrations of several of the Site Design Guidelines.
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GUIDELINES NOT FOLLOWED GUDELINES FOLLOWED

Figure 3A. Restrict development to non-forested areas when possible or limit development to
forest edge in order to maximize retention of forest interior.

GUIDELINES NOT FOLLOWED GUIDELINES FOLLOWED

Figure 3B. Limit the amount of forest clearing, reduce the length of driveways and other roads,
and cluster development to minimize impacts to forest.
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GUIDELINES NOT FOLLOWED

Figure 3C. Maintain forest habitat to edge of roads and driveways and maintain canopy closure
over roads, where possible. -

19



DETERMINATION OF INTERIOR HABITAT LOSS

It will often be necessary to calculate the amount of forest interior on a site before development
and after development. The following paragraph explains how to do this.

Direct habitat loss refers to the actual acreage of forest area that is cut or cleared. Interior habitat
loss on a parcel refers to acres of forest interior that are cut or converted to edge. To determine
the interior habitat of a parcel, the forested edge of 300 feet is subtracted from the total
contiguous forest. The area left is forest interior provided it is at least ten acres in size. When
the FIDS Guidelines (outlined above) are followed the amount of interior habitat loss will be
minimized. When evaluating site design options for a particular property, potential impacts to
interior habitat after development are compared to predevelopment interior habitat. The site plan
that results in the least amount of interior habitat impacts is generally the better one. Figure 4
shows a schematic of a contiguous forest tract with edge habitat and interior habitat identified.

Figure 4. Edge vs. Interior




MITIGATION

The Criteria direct local jurisdictions to protect and conserve those forested areas necessary to
support FIDS by developing a management program which has as its objective conserving the
wildlife that inhabit or use the forested areas (COMAR 27.01.09.04). This provision requires the
conservation and protection of all FIDS habitat, even that located on grandfathered lots. The
primary objective of FIDS habitat conservation and protection is to preserve or retain the
maximum amount of contiguous, undisturbed forest habitat, particularly the portion of forest that
is interior habitat. This protection strategy requires that most existing FIDS habitat be preserved
on-site. This can best be achieved by following the Site Design Guidelines;, however, there are
situations where FIDS habitat impacts occur even when the Guidelines are followed. Therefore,
in order to meet the conservation and protection requirement, local jurisdictions should include
in their management programs mitigation requirements that must be met whenever FIDS habitat
is impacted.

Mitigation that results in the conservation and protection of FIDS habitat can be achieved in a
number of ways. FIDS mitigation can, in many cases, be achieved on-site concurrently with
general forest replacement requirements (reforestation) if the reforestation area expands or
creates new FIDS habitat. Off-site mitigation should only be considered when no effective, long-
term on-site habitat protection is possible. This determination should be made by the local
jurisdiction with the input of DNR and the Critical Area Commission staff. The use of off-site
mitigation, if well directed, may provide for the creation/protection of large, potentially high
quality forests. This method of FIDS protection is similar to the concept of a "no net loss" made
popular by wetland protection programs where impacts must first be avoided and only when
avoidance is not possible, new habitat is created to replace wetlands lost.

For example, a large subdivision may be proposed on a site that contains forest that has been
identified as FIDS habitat. Even if development is proposed predominantly in the nonforested
areas of the site, some impacts to the forest edge may occur. While the Site Design Guidelines
have been followed by avoiding direct impacts to the forest interior, there are still FIDS habitat
impacts. These impacts should be mitigated by creating FIDS habitat on- or off-site.

In another example, there may be no options for avoiding impacts when developing a small
forested grandfathered lot with a single-family dwelling. If it is determined that there are no
alternative development scenarios where FIDS habitat impacts could be avoided, off-site
mitigation may provide a better long-term FIDS habitat protection strategy.

As an alternative to requiring small property owners to find their own sites for FIDS mitigation,

local jurisdictions may adopt a fee-in-lieu program under which the local jurisdiction would take

responsibility for implementing the mitigation. A local government may be better equipped to

ensure successful restoration and protection of a mitigation area as well as to help landowners of

smaller properties meet requirements. The opportunity for creating and maintaining large

forested habitat areas may be greater when a number of smaller projects are combined; however,
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it is recommended that in the case of impacts due to larger projects (e.g., new subdivision,
commercial development) the landowner or developer should be held responsible for locating the
mitigation site.

How much mitigation should be required?

When FIDS habitat is impacted, the amount of FIDS mitigation required is based on the
following:

L.

2.

A determination of whether or not the Guidelines are followed; * **
The number of acres of FIDS habitat that is directly cut; and
The number of acres of interior habitat loss (cut or converted to edge).

If it is determined that the Guidelines were followed, the amount of FIDS mitigation
should equal the number of acres of direct forest habitat loss.

If it is determined that the Guidelines were not followed, the amount of FIDS mitigation
should equal the number of acres of direct forest habitat loss, plus, two times the
number of acres of interior habitat loss (FIDS habitat cut or converted to edge).

* Factors that may be taken into account when determining if the Guidelines can be followed
include the size of the parcel, whether or not the parcel is grandfathered and site constraints that
may limit development designs.

** One means to help evaluate whether an adequate attempt has been made to apply the
Guidelines is to determine if a minimum of 80% of predevelopment forest interior will remain as
viable habitat after development. This method should not be the only criteria that is considered.
An attempt should always be made to apply all the Guidelines to every project.

The following steps are proposed as a method to determine the amount of interior habitat lost or
impacted under a proposed development scenario. ?

1.

Identify and calculate the acreage of all FIDS habitat on the parcel, taking into account all
contiguous forest areas on and off the property. (See section on how to determine if FIDS
habitat is present.)

Identify and calculate the pre-development acres of forest interior by delineating the 300-
foot wide forested edge and measurmg the acreage of remaining interior habitat. (See

Figure 6.)
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3. Calculate the area of forest cut in the interior and edge of FIDS habitat. This area is
considered the direct forest habitat loss.

4. Determine the post-development forest cover and remaining interior habitat by
delineating the proposed new edge habitat after development (300-foot wide forested
edge) and measuring the acres of interior habitat that remain. Edge habitat is created
whenever there is a minimum 30-foot wide break in the forest canopy (e.g., a road or
lawn).

5. Subtract the post-development interior from the pre-development interior. This area is
considered the interior forest habitat loss.

Appendix D is a FIDS Conservation Worksheet to use in helping to evaluate how well the
Guidelines have been followed and to help with the calculation of any mitigation.

The following example demonstrates how two site designs with the same number of acres
cleared can result in widely different levels of interior impacts.

Example:

Consider a 96-acre site purchased for development. The site is 70% forested with agricultural
fields on the southwestern and the eastern edges of the parcel. The forest on the property is
connected to a larger forest to the north. The entire forest both on and off the parcel is
functioning as FIDS habitat. The owner proposes to build nine houses. He directs his consultant
to design two different layouts for the nine lots. The consultant prepares two site plans and
calculates the amount of direct and interior loss of FIDS habitat after development using the
method described above. (See Figures 5A and 5B.)
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Figure SA DEVELOPMENT SCENARIO 1

Existing Conditions |
Total forest both Sy
on and off parcel = 112 acres Post Development Conditions

Total forest to be =21 acres
Parcel size = 96 acres

Total forest to remain on parcel = 46 acres
Forest on parcel prior Forest in northern comer of parcel =10acres
to development = 67 acres Forest in southern portion of parcel = 36 acres

Total FIDS habitat to remain on parcel = 10 acres
FIDS habitat on parcel (Forest fragment in southern portion of parcel is
prior to development = 67 acres less than 50 acres, too small to support FID; northern

portion of the forest is part of a forest tract that is larger.

Forest interior than 50 acres with greater than 10 acres of interior.)
prior to development = 38 acres Interior forest to remain on parcel =1 acre

FIDS Mitigation (Guidelines not followed)
Direct FIDS forest loss = 21 acres
Interior forest loss = 37 acres

Mitigation = Direct FIDS forest loss + 2(interior forest loss) = 21 acres + 2(37) = 95 acre
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Figure 5B.

DEVELOPMENT SCENARIO 2
(Guidelines followed)

e O = o o S Y

Existing Conditions
Total forest both
on and off parcel =112 acres '
Parcel size = 96 acres Post Development Conditions

Total forest to be cut = 10 acres
Forest on parcel prior
to development = 67 acres Total forest to remain on parcel =57
FIDS habitat on parcel Total FIDS habitat to remain on parcel = 55 acres
prior to development = 67 acres (A small portion of the forest to be left in the southen

part of the site will be isolated from the rest of the forest

Forest interior and too small to function as FIDS habitat.)
prior to development = 38 acres

Total interior to remain = 27 acres

FIDS Mitigation (Guidelines followed)

Direct FIDS habitat loss = 10 acres
Interior forest loss = 11 acres
Mitigation = Direct FIDS habitat loss = 10 acres
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What is Acceptable as Mitigation?

The goal of mitigation is to provide long-term FIDS habitat; therefore, FIDS mitigation sites
should contain or result in, through reforestation, a contiguous area of at least 100 acres with a
minimum of 20 acres of interior. In those situations where it is not possible to find an
appropriate area of 100 acres it may be possible to reduce the minimum size to 50 acres if the
reforestation guidelines on the following page are followed. The minimum contiguous forested
area does not have to be contained in one parcel. There should be a reasonable expectation that a
mitigation area will remain undeveloped and forested in perpetuity. (For assistance in finding
appropriate mitigation sites see Appendix E, Resources for Locating Mitigation Sites.)

Once the areas of direct forest habitat loss and interior forest habitat loss have been calculated
and the required acreage of mitigation is determined, mitigation for the FIDS forest habitat losses
may be either in the form of:

Creation of FIDS habitat through reforestation, or
Protection of existing FIDS habitat once mitigation for direct losses have been met

For direct forest habitat impacts, all mitigation must result in the creation of new FIDS
habitat.** Again, simple forest replacement proposed to meet the basic Critical Area
reforestation requirements can satisfy the FIDS mitigation only if the reforestation area creates a
new area of FIDS habitat or expands an existing habitat area.

**There may be some flexibility in dealing with grandfathered lots of I acre or less when a
Jurisdiction can demonstrate that other programs within the jurisdiction provide protection and
creation of forests that will function as FIDS habitat. Examples of such programs include:

using money from other mitigation fee-in-lieu funds to create FIDS habitat
protecting forest lands through conservation programs such as Rural Legacy
protecting forests outside of the Critical Area

Once mitigation for the direct forest habitat impact has been satisfied, mitigation for the interior
forest habitat impact may be achieved either by creation of FIDS habitat (reforestation) or
protection of existing FIDS habitat. However, when the protection option is chosen, the
protected acres are given only half credit toward the required mitigation acres. Reforestation is
given full credit toward meeting the interior forest habitat mitigation requirements while
protection is only given one-half credit due to the fact that all forests in the Critical Area are
afforded some protection under the Critical Area Criteria. While the long-term viability of
existing FIDS habitat is improved with permanent protection, new habitat areas must be created
to maintain and increase the area of viable FIDS habitat in the Critical Area.
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Creation of FIDS habitat through reforestation

Reforestation to create FIDS habitat refers to the reestablishment of locally native forest on a
currently nonforested site that will create a forest large enough to function as FIDS habitat.
Reforestation through natural succession or planting is given full credit toward FIDS mitigation
requirements. For example, if the total mitigation required for impacts to FIDS habitat is ten
acres, then reforestation of ten acres of FIDS habitat would fulfill the FIDS mitigation
requirement.

If mitigation creates new FIDS habitat through planting or natural regeneration, this mitigation
may count toward the basic Critical Area forest replacement requirements; however, forest
replacement may not count toward FIDS mitigation unless it creates FIDS habitat.

FIDS Reforestation Guidelines

1.

2.

Reforestation should be designed to maximize the area of interior habitat (see Figure 6).

Fill in gaps or openings in existing forested areas. Reforest nonforested peninsulas (see
Figure 6). ' '

Establish or extend a riparian forest buffer to provide a minimum buffer width of at least
300 feet. This reforestation should be part of a forest tract at least 50 acres in size (see

Figure 6).

All mitigation, with the possible exception of that along a riparian area, should result in
the establishment of a minimum forest tract size of 100 acres of which 20 acres is forest
interior.*

Use natural succession and/or plantings of locally native tree and shrub species to create
new habitat. Appropriate action, including the control of invasive species, should be
taken to help ensure that the original forest type is replaced.

When enlarging forest patches, create shapes such as circles or squares which minimize
edge and provide interior habitat.

Connect forest fragments to other forest or forest fragments with a corridor at least 300
feet in width.

The reforestation area should be comprised predominantly of hardwood. If planting, plans

should be designed so that at the time of canopy closure at least 75% of the canopy tree
species are locally native hardwoods.
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9. All mitigation sites must be permanently protected through a conservation easement or
other legal mechanism (See Appendix F). No development may occur in these areas.
Some timber harvesting may occur provided Critical Area timber harvest guidelines are

followed.

* ]t may be possible to have a mitigation area less than 100 acres when a 50-100 acre
mitigation site: -is adjacent to a major river corridor (e.g., Potomac, Choptank, Chester) or
along the Bay especially along the tips of peninsulas----these landscape features provide FIDS
breeding habitat and tend to be important migratory stopover areas for FIDS and other
landbirds; - is located in a heavily forested landscape (>75% forest within 10km) and large
Jorest tracts (>500 acres) are nearby (within 500 m); - contains old growth forest, unique
natural communities and/or rare, threatened or endangered species;

Robert Savannah, UJ.S. Fish and Wikdlife Service
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Forest tract before reforestation: 117 acres
Interior before reforestation: 40 acres

Reforestation acreage: 9 acres

Forest tract after reforestation: 66 acres

Interior after reforestation: 126 acres (This is a 61% increase in interior, with only an 8%
increase in total forest tract size.)

Figure 6. Target mitigation to fill openings in existing forest and to extend or fill in gaps along
riparian areas.
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Protection of existing FIDS habitat

Protection of existing FIDS habitat as a form of mitigation refers to the permanent protection of
existing forest habitat from development impacts. Protection may be achieved through the
acquisition of the land, purchase of development rights and protection by conservation
easements. Half credit toward the FIDS mitigation requirement is given. For example, if the
mitigation required for FIDS habitat is 10 acres, then the protection of 20 acres of FIDS habitat
would fulfill the mitigation requirement.

FIDS Protection Guidelines

1.

All mitigation should result in the establishment of a minimum forest tract size of 100
acres of which 20 acres is forest interior. Generally, the larger the size of a forest tract,
the greater the value for FIDS.

In most cases, the older a forest stand, the more valuable it is for the greatest number of
FIDS.

Protect forest land adjacent to lands that are currently protected or are managed with a
conservation objective (e.g., public lands, lands protected through land trusts, wetlands,
habitat of threatened and endangered species.)

All mitigation sites must be permanently protected. No development may occur in these
areas. Some timber harvesting may occur provided Critical Area timber harvest
guidelines are followed. Refer to Appendix E for information on conservation easements.

For a list of information to submit to local government when proposing a mitigation site for
either creation or protection of FIDS habitat see Appendix G.

Conclusion

Mitigation is just one part of an overall conservation strategy for FIDS in the Critical Area. The
most effective FIDS conservation begins with avoiding development impacts to FIDS habitat
through long-term land use planning and implementation of Site Design Guidelines. In a
hierarchy of protection strategies for FIDS, mitigation is a last resort, to be used only after land
planning and site design options have been exhausted.

Conservation of FIDS habitat should be considered in other existing voluntary and regulatory
programs. Many land trusts, local and state government, and incentive programs are currently
protecting forests that can serve as core tracts to add on to within a county or a region. FIDS
conservation can, in many cases, be dovetailed with wetland protection and mitigation,
threatened and endangered species protection and Forest Conservation Act requirements.
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Cooperation across jurisdictional boundaries and between public and private interests will also
greatly increase the effectiveness of FIDS conservation throughout the region.

The design principles represented in Figure 7 summarize landscape level conservation principles
that apply to FIDS at both the large and small scale. It is important to keep these principles in
mind when considering either the protection of existing habitat and/or mitigation for habitat
impacts.
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Figure 7. A schematic of preserve design principles as they apply to forest interior dwelling bird

(FID) conservation; from Diamond (1975).

WORSE
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A. Maximize forest tract size
- a large forest is better than a
smaller one.

B. Avoid fragmentation of existing
contiguous forests - a single large

. forest is better than several smaller

ones of the same total area.

C. Minimize forest isolation - forests
in close proximity to each other are
better than forests located far apart.

D. Maximize the juxtaposition of
individual forest tracts.

E. Minimize the forest edge:area
ratio - forests that approach a circle

" or square will provide a greater

proportion of “interior” habitat than
thin, narrow forests of the same total
area.

F. Maximize connectivity between
forests and the width of the
connective corridors - forests that are
effectively linked are better than
disjunct forests.
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APPENDIX A

DEFINITIONS OF BREEDING STATUS CATEGORIES AND CODES.

There are 3 breeding categories: POSSIBLE, PROBABLE and CONFIRMED. Different codes
exist within categories. The correct use of the categories and codes is essential for documenting
breeding evidence.

POSSIBLE (always a 1-letter code)

O =

Species observed at a site, but not in breeding habitat. This code is primarily for
birds that are not believed to breed at the site. Flyovers and any species outside of
"Safe Dates" (Table 1, page 10) with no further breeding evidence should be

‘recorded as 'O".

Species heard or seen in breeding habitat within Safe Dates. Be very cautious
during migration periods.

PROBABLE (always a 1-letter code)

A S

Agitated behavior or anxiety calls from adult. Parent birds respond to threats with
distress calls or by attacking intruders. This does not include responses to
"pishing" or tape playing of recorded calls.

Pair observed in suitable breeding habitat within safe dates. Use this code with
caution. .

Territorial behavior or singing male present at same location on at least 2 different
days. Territoriality can be presumed from defensive encounters between
individuals of the same species, or by observing a male singing from a variety of
perches within a small area.

Courtship or copulation observed. This includes displays, courtship feeding, and
birds mating.

Visiting probable nest site. This code applies when a bird is observed visiting a
probable nest site repeatedly, but no further evidence is seen.

Nest building by wrens or excavation by woodpeckers. Both groups build dummy

or roosting nests at the same time they are building a real one, but an unmated
male will exhibit the same behavior.

35



CONFIRMED (always a 2-letter code)

NB

FL

FS

ON

NE

NY

Nest building (except wrens and woodpeckers) or adult carrying nesting material.
Be cautious with this code since carrying sticks is part of the courtship ritual
(Code 'C') for some species.

Distraction display; including injury feigning. Agitated behavior (Code 'A') can
be mistaken for a distraction display.

Used nest found. Use extreme caution. Nests are difficult to identify. If unsure,
forget it - removing or collecting a nest is illegal without a permit.

Recently fledged young or downy young. This includes dependent young. Be
cautious of species that range widely soon after fledging. Don't forget to look for
dead fledglings or nestlings along roads.

Adult bird seen carrying fecal sac. Excreted feces of nestlings are contained in a
membranous sac and often carried away from the nest by the parents.

Adult carrying food for young. Be cautious since some species feed young long
after wandering from a nest site or carry food for a long distance. Many also
engage in courtship feeding (Code 'C"). '
Occupied nest. Presumed by activity of parents; entering nest hole and staying,
parents exchanging incubation responsibilities, etc. Primarily intended for hole
nesters and nests too inaccessible to see the contents.

Nest with eggs or eggshells or ground. Identify these very carefully.

Nest with young seen or heard.

Examples to use as guidelines; from the "Maryland and DC Breeding Bird Atlas Project

Handbook"

1.

2.

Woodpecker drumming: POSSIBLE - X within Safe Dates; PROBABLE - T if same
place 2 different days. This refers to territorial drumming not feeding.

Duck summers on pond without suitable adjacent marshes: POSSIBLE - O.
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10.

Woodcock nuptial flights for 3 weeks: PROBABLE - T (POSSIBLE - X if observed only
once); PROBABLE - C if courtship and display to female observed.

Gulls frequenting dumps, plowed fields, parking lots throughout summer in unsuitable
nesting habitat: POSSIBLE - O.

Song Sparrow seen carrying nesting material: CONFIRMED - NB.

Wood Thrush seen on nest for extended period of time, but too high to see contents:
CONFIRMED - ON.

Great Blue Heron feeding along a river away from any known nesting area: POSSIBLE -
O. Watch such a bird closely. It could lead to a colony.

Second year American Redstart singing abnormal song in a hedgerow in early June:
POSSIBLE - O.

Male House Wren sings all summer and stuffs nest boxes with sticks; no evidence of a
mate: PROBABLE - B. :

Male and female Scarlet Tanagers observed together several times in the same area, but
no nest or young ever seen: PROBABLE - P.
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APPENDIX B

FLEXIBLE ORDINANCE LANGUAGE AND DEVELOPMENT STANDARDS

Adapted from the Model Development Principles, 1998.
(Center for Watershed Protection, Website: www.cwp.org)

The following model development principles provide site design guidance for economically
viable, yet environmentally sensitive development. The goal of using the principles is to
provide planners, developers and local officials with benchmarks to investigate where existing
ordinances may be modified to reduce impervious cover, conserve natural areas (e.g., forest and
FIDS habitat) and prevent stormwater pollution. These development principles identify areas
where existing codes and standards can be changed to better protect forest, streams and
wetlands at the local level.

Residential Streets and Parking Lots
(Habitat for Cars)

1. Design residential streets for the minimum required pavement width needed to support
travel lanes; on-street parking; and emergency, maintenance and service vehicle access.
These widths should be based on traffic volume.

2. Reduce the total length of residential streets by examining alternative street layouts to
determine the best option for increasing number of homes per unit length.

3. Wherever possible, residential street right-of-way widths should reflect the minimum
required to accommodate the travel-way, the sidewalk and vegetated open channels.
Utilities and storm drains should be located within the pavement section of the right-of-
way, wherever feasible.

4, Minimize the number of residential street cul-de-sacs and incorporate landscaped areas to
reduce their impervious cover. The radius of cul-de-sacs should be the minimum
required to accommodate emergency and maintenance vehicles. Alternative turnarounds
should be considered.

5. Where density, topography, soils and slope permit, vegetated channels should be used in
the street right-of-way to convey and treat stormwater runoff.

6. The required parking ratio governing a particular land use or activity should be enforced
as both a maximum and a minimum in order to curb excess parking space.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Parking codes should be revised to lower parking requirements where mass transit is
available or enforceable shared parking arrangements are made.

Reduce the overall imperviousness associated with parking lots by providing compact car
spaces, minimizing stall dimensions, incorporating efficient parking lanes and using
pervious materials in the spillover parking areas.

Provide meaningful incentives to encourage structured and shared parking to make it
more economically viable.

Wherever possible, provide stormwater treatment for parking lot runoff using
bioretention areas, filter strips and/or other practices that can be integrated into required
landscaping areas and traffic islands.

Advocate open space development that incorporates smaller lot sizes to minimize total
impervious area, reduce total construction costs, conserve natural areas, provide
community recreational space and promote watershed protection.

Relax side yard setbacks and allow narrower frontages to reduce total road length in the

' community and overall site imperviousness. Relax front setback requirements to

minimize driveway lengths and reduce overall lot imperviousness.
Promote more flexible design standards for residential subdivision sidewalks.

Reduce overall lot imperviousness by promoting alternative driveway surfaces and shared
driveways that connect two or more homes together.

Clearly specify how community open space will be managed and designate a sustainable
legal entity responsible for managing both natural and recreational open space.

Direct rooftop runoff to pervious areas such as yards, open channels, or vegetated areas
and avoid routing rooftop runoff to the roadway and the stormwater conveyance system.

Create a variable width, naturally vegetated buffer system along all perennial streams that
also encompasses critical environmental features such as the 100-year floodplain, steep
slopes and freshwater wetlands.

The riparian stream buffer should be preserved or restored with native vegetation that can

be maintained throughout the plan review, delineation, construction and occupancy stages
of development.
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19.

20.

21.

22.

Clearing and grading of forests and native vegetation at a site should be limited to the
minimum amount needed to build lots, allow access and provide fire protection. A fixed
portion of any community open space should be managed as protected green space in a
consolidated manner.

Conserve trees and other vegetation at each site by planting additional vegetation,
clustering tree areas and promoting the use of native plants. Wherever practical, manage
community open space, street rights-of-way, parking lot islands and other landscaped
areas to promote natural vegetation.

Incentives and flexibility in the form of density compensation, buffer averaging, property
tax reduction, stormwater credits and by-right open space development should be
encouraged to promote conservation of stream buffers, forests, meadows and other areas
of environmental value. In addition, off-site mitigation consistent with locally adopted
watershed plans should be encouraged.

New stormwater outfall should not discharge unmanaged stormwater into jurisdictional
wetlands, sole-source aquifers, or other waterbodies.



APPENDIX C

SITE DESIGN GUIDELINES

The Site Design Guidelines provide guidance on how to achieve the greatest possible protection
and conservation of FIDS habitat when development is proposed. The guidelines are
recommended to be followed in order to minimize the impacts to interior forest habitat.

1.

2.

10.

Restrict development to nonforested areas.

If forest loss or disturbance is unavoidable, concentrate or restrict development to the
following areas:

the perimeter of the forest (i.e., within 300 feet of the existing forest edge)

thin strips of upland forest less than 300 feet wide

small, isolated forests less than 50 acres in size

portions of the forest with low quality FIDS habitat, (e.g., areas that are already
heavily fragmented, relatively young, exhibit low structural diversity, etc.).

poop

Maximize the amount of forest "interior" (forest area > 300 feet from the forest edge)
within each forest tract (i.e., minimize the forest edge:area ratio). Circular forest tracts
are ideal and square tracts are better than rectangular or long, linear forests.

Minimize forest isolation. Generally, forests that are adjacent, close to, or connected to
other forests provide higher quality FIDS habitat than more isolated forests.

Limit forest removal to the "footprint" of houses and to that which is necessary for the
placement of roads and driveways.

Minimize the number and length of driveways and roads.

Roads and driveways should be as narrow as possible; preferably less than 25 feet in
width and 15 feet in width, respectively.

Maintain forest canopy closure over roads and driveways.

Maintain forest habitat up to the edges of roads and driveways; do not create or maintain
mowed grassy berms.

Maintain or create wildlife corridors.
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11.

12.

13.

14.

15.

Do not remove or disturb forest habitat during April-August, the breeding season for
most FIDS. This seasonal restriction may be expanded to February-August if certain
early nesting FIDS (e.g., Barred Owl) are present.

Landscape homes with native trees, shrubs and other plants and/or encourage
homeowners to do so.

Encourage homeowners to keep pet cats indoors or, if taken outside, kept on a leash or
inside a fenced area.

In forested areas reserved from development, promote the development of a diverse forest
understory by removing livestock from forested areas and controlling white-tailed deer
populations. Do not mow the forest understory or remove woody debris and snags.

Afforestation efforts should target a) riparian or streamside areas that lack woody

vegetative buffers, b) forested riparian areas less than 300 feet wide, and c) gaps or
peninsulas of nonforested habitat within or adjacent to existing FIDS habitat.
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APPENDIX D

FIDS CONSERVATION WORKSHEET

Parcel size total acreage

Critical Area acreage
Existing
Forest cover total contiguous acreage
Forest cover total acres CA
FIDS habitat* total acres CA
FIDS interior . acres CA

Calculate interior by subtracting out a 300 ft. edge.**

If available: acreage of contiguous forest area both in
and out of the CA within a 3-mile
radius.

Post development

Forest cover total acres CA

FIDS habitat total acres CA

Interior habitat remaining acres CA

Interior acreage

*How to Identify FIDS Habitat

Assume FIDS habitat is present if a forest meets either of the following minimum
conditions:

Forests at least 50 acres in size with 10 or more acres of forest interior (see below to
calculate interior) habitat. The majority of the forest tracts should be dominated by pole-
sized or larger trees (5 inches or more in diameter at breast height), or have a closed
canopy; or

Riparian forests at least 50 acres in size with an average total width of at least 300 feet.
The stream within the riparian forest should be perennial, based on field surveys or as
indicated on the most recent 7.5 minute USGS topographic maps. The majority of the
forest tracts should be dominated by pole-sized or larger trees, or have a closed canopy.

In lieu of using the above criteria for determining if FIDS habitat is present, a FIDS
survey may be done by a qualified FIDS observer. See page 12 of the Guidance
Document for the procedures to be followed. You may contact the Maryland Department
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of Natural Resources, Forest Wildlife Divisions or the Critical Area Commission for a list
of qualified observers.

**How to Measure the amount of forest interior and forest edge

To determine the amount of interior in a forest, the edge of 300 feet is subtracted from the
total contiguous forest. The area left is forest interior provided it is at least ten acres in
size.

When measuring forest edge, do not include natural forest edges such as those adjacent to
open water, nonforested wetlands and streams. Riparian forests of 300 feet or greater are
considered interior habitat when calculating FIDS habitat in the Critical Area provided
that they have a minimum of 50 contiguous acres or are connected to a forest that has
been determined to be FIDS habitat.

Please answer the following questions regarding the FIDS Site Design Guidelines
and how they were applied to the project.

Has development (e.g., house, septic reserve areas, driveway) been
restricted to nonforested areas? Yes No

If no, explain

If development has not been restricted to nonforested areas, has

development been restricted to:
a. perimeter of the forest within 300 feet of the forest edge? Yes_ No
b. thin strips of upland forest less than 300 feet wide? Yes__ No
c. isolated forests less than 50 acres in size? Yes  No
d. portions of the forest with low quality FIDS habitat,

(e.g., areas that are heavily fragmented, relatively young,

exhibit low structural diversity, etc.)? Yes No
Have new lots been restricted to existing nonforested areas
and/or forests as described in #2 above? Yes__ No

If no, please explain how property owners will be prevented



10.

11.

from clearing in the FIDS habitat on their property (i.e., protective
covenants/easements)?

Will forest removal be limited to the footprint of the house and

that which will be necessary for the placement of roads and driveways? Yes

Have the number and lengths of roads been minimized?

Have the width of roads and driveways been reduced to 25 feet
and 15 feet respectively?

If no, explain

Yes

Yes

No

No

No

Will the forest canopy be maintained over roads and driveways?

Will the forest canopy be maintained up to the edge of roads and
driveways?

Will at least 80% of the forest interior be maintained after
development?

If no, indicate percentage of forest interior that will be maintained?
Are there special conditions on the site that limit where houses

and other development activities may be located such as wetlands,
steep slopes, etc.? If so, please identify and explain.

Yes No

Yes No

Yes No

%

Do you believe that the Site Design Guidelines have been followed
and that FIDS habitat has been conserved on this site?
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MITIGATION REQUIREMENTS

If the Site Design Guidelines have been followed the required mitigation will be the creation of
FIDS habitat equal to the acreage being directly cut or disturbed. (See pages 27 - 28 for specific

mitigation options and criteria.)

Enter acreage of FIDS habitat that is being directly impacted acres.

THIS IS YOUR MITIGATION REQUIREMENT WHEN THE SITE DESIGN

GUIDELINES ARE FOLLOWED.
If the Site Design Guidelines have not been followed complete the following.

A. Pre-development FIDS habitat acres.
B. Post development FIDS habitat acres.
C. Pre-development FIDS habitat interior acres.
D. Post development FIDS habitat interior acres.
E. FIDS habitat being directly impacted acres.

]

(Subtract B from A)

F. Interior lost due to development acres.
(Subtract D from C)

G. Multiply F. times two (2) acres and add to E. = acres.

THIS IS YOUR MITIGATION REQUIREMENT WHEN THE DEVELOPMENT

GUIDELINES HAVE NOT BEEN MET.



APPENDIX E
RESOURCES FOR LOCATING MITIGATION SITES

In order to assist local jurisdictions in the implementation of the FIDS guidance and the
recommendation that forest habitat mitigation be required whenever impacts to FIDS habitat take
place onsite, the following State and local programs are outlined. Each of the following '
programs may be used by local governments, planning staff, landowners and developers to
identify appropriate mitigation sites for FIDS habitat planting and protection of existing FIDS
habitat. The State Critical Area staff are available to assist in the identification of the most
appropriate program for meeting mitigation requirements.

The Green Infrastructure Network (MD Department of Natural Resources):

Using Geographic Information Systems principles and landscape ecology, DNR has mapped an
interconnected network of natural lands across the State described as "hubs" and "corridors" that
are prioritized for conservation and restoration activities based on their ecological significance
(e.g., large contiguous areas of forest, sensitive species, important wetlands or stream, etc.) and
the level of threat (e.g., protection status, development pressures, etc.). The goal of the Green
Infrastructure Assessment is to help identify an ecologically sound open space network and
ultimately, to incorporate this valuable network into State and local land conservation planning
efforts.

Green Infrastructure areas have been identified on public and private lands throughout the State
through a series of maps and a database developed by DNR. Because only limited Statewide
data is available to define this network, the help of local governments, land trusts, citizens and
scientific experts is needed in this cooperative endeavor to further refine and identify the Green
Infrastructure land network and effectively incorporate this information into State and local
planning efforts.

The purpose of the Green Infrastructure land network is to create a coordinated Statewide
approach to land conservation and restoration that will identify and protect lands with important
ecological and biodiversity characteristics; address problems of forest fragmentation, habitat
degradation and water quality; maximize the influence and effectiveness of public and private
land conservation investment; promote shared responsibility for land conservation between
public and private sectors and guide and encourage compatible uses and land management
practices.

In addition, the Green Infrastructure land network could be used by local governments or
developers to identify areas where FIDS mitigation, either habitat creation or protection, will
achieve the goal of creating or enhancing viable FIDS habitat and be the most valuable. When
refined on the local level, the Green Infrastructure Assessment may be useful in assessing the
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potential natural resource related impacts of a proposed development and in identifying
opportunities for natural resources and habitat enhancement activities.
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APPENDIX F

CONSERVATION EASEMENTS

For the purpose of protecting and maintaining FIDS habitat, conservation easements should meet
the followmg minimum conditions:

*  The agreement should be between the property owner (grantor) and the local
government and/or a land conservancy group (grantees).

* Restrictions on the property include the loss of development rights for the construction
of houses and other structures.

* New agricultural activities are prohibited, (i.e., clearing, draining, construction).

*  Any harvesting of timber must be done under an approved Timber Harvest Management
Plan that would include a review for impacts to FIDS habitat.

* Recreational activities may be allowed provided they do not alter the character of the
forest and do not cause undue disturbance during the breeding season.

*  The easement shall be created in perpetuity.

Conservation easements should be held by either a local government agency and/or a local land
trust that is willing and able to monitor compliance with agreements. An ideal situation is for
both a local government agency and local land trust to jointly hold an easement on a property and
be responsible for its enforcement. Often local land trusts are better set up than government
agencies to monitor the easements for which they are responsible. There are approximately 40
local land trusts in Maryland.

The hub and corridor information and maps that have been developed at the State and regional
level will be available to local governments and can be used to identify target areas that may be
best suitable for targeting FIDS mitigation.

Contact:

Ms. Teresa Moore, Executive Director
Maryland Greenways Commission
Chesapeake Coastal and Watershed Service
Tawes State Office Building, E-2
Annapolis, MD 21401

(410) 260-8780

FAX (410) 260-8709
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Rural Legacy

The mission of the Rural Legacy Program is to protect regions rich in a multiple of agricultural,
forestry, natural and cultural resources that, if conserved, will promote resource-based
economies, protect green belts and greenways and maintain the fabric of rural life. The Rural
Legacy Program provides the focus and funding necessary to protect large contiguous tracts of
land and other strategic areas from sprawl development and enhance natural resources,
agricultural, forestry and environmental protection through cooperative efforts among State and
local governments and land trusts. Protection is provided through the acquisition of easements
and fee estates from willing landowners and the supporting activities of Rural Legacy Sponsors
and governments.

Application for Rural Legacy Program grants may be made by a Sponsor (defined as one or more
local governments, or land trusts endorsed by local governments) to the Rural Legacy Board.
The applications include a description of the area, an identification of existing, protected lands
and the anticipated level of initial landowner participation in the program, a Rural Legacy Plan
complying with the Rural Legacy criteria and a proposed grant amount.

Contact:

Rural Legacy Program
Department of Natural Resources
Program Open Space

Tawes State Office Building, E-4
Annapolis, MD 21401

(410) 260-8403

Critical Area Forest/FIDS Mitigation and the Conservation Reserve Enhancement
Program (CREP):

In some counties, fee-in-lieu monies could be used to plant trees and purchase easements in
conjunction with the U.S. Department of Agriculture Conservation Reserve Enhancement
Program (CREP). CREP is a nationwide program that promotes the planting of streamside
buffers and the restoration of wetlands on agricultural land by offering financial incentives to
landowners who voluntarily remove land from agricultural production for a period of 10-15
years. A recent component of this program is also the purchase of perpetual easements on
qualifying lands. This is where the greatest potential exists for CREP and the Critical Area
Program to combine forces to create and protect FIDS habitat. CREP will only pay for the first
150 feet adjacent to a waterbody. An area planted with Critical Area monies would be located
landward of the 150-foot CREP forested buffer.
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Planting Forested Buffers

The benefits offered to property owners would match the CREP bonus payments and cost-share.
An area planted with Critical Area monies would be located landward of the 150-foot CREP
forested buffer. Both the CREP and the Critical Area portions would be put in a perpetual
easement to be held and enforced by the local Soil Conservation District (SCD), local land trust,
or DNR. The benefits to the local Critical Area Programs include:

The identification of forest/FIDS mitigation sites in the Critical Area to fulfill mitigation
requirements and ensure no net loss of forest.

Monitoring and enforcement of the mitigation sites would be in the hands of the Soil
Conservation District, land trusts, or DNR, taking some burden off of the counties and
helping to ensure that the trees are planted and survive.

Purchase of Easements on Existing Forest

Fees-in-lieu above the 1:1 mitigation ratio can be used for creative projects that help to
restore/protect habitat and water quality. The monies could be used to purchase easements on
forested areas in the Critical Area that are contiguous or near a CREP easement site.

Process

Some county planners are looking for ways to spend fee-in-lieu money. Local landowners may
be interested in planting more acreage than is provided under CREP. In order to merge these two
interests, local planners need to maintain communication with the Soil Conservation District and
local land trusts so that interested landowners can take advantage of this additional funding
source.

In some jurisdictions, county planners are looking for ways to spend fee-in-lieu and forest
mitigation money. Local landowners may be interested in planting more acreage than is
provided under CREP. In order to merge these two interests, local planners can be contacted to
see whether there is any money available for interested landowners.

1. Landowner contacts local NRCS/SCD office or works with a local land trust regarding
CREP contract and easement.

2. Landowners interested in obtaining this additional funding should contact their county
Critical Area planner to find out if there are any funds available.

3. If money is availabie and the landowner decides to utilize Critical Area money for tree
planting and an easement, then the landowner would go through the normal easement
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process (negotiate easement lines with DNR staff, submit easement applicant via local
partner, receive bonus payment from the Board of Public Works in conjunction with a
check from the local government for tree planting and easement, easement is executed

and recorded).

4. Long-term monitoring and stewardship would be handled by DNR and a local partner
(land trust, SCD).

Payments

For a county to combine FIDS mitigation with CREP, the fee-in-lieu amount charged to those
property owners that cannot mitigate on-site would have to be comparable to the rates paid out
by the CREP program. CREP pays up to 100% of the cost of tree buffers in addition to a bonus
payment for every acre of trees restored and placed under a permanent easement. The bonus
payment ranges, based on the county, from $693 to $2,716 per acre.

To learn more about the CREP program, landowners should contact their local NRCS office. To
learn more about the easement, contact Jeff Horan, Deputy Director of Forest, Wildlife and
Heritage at DNR.

State Highway Administration

A local government or a project applicant can contact the Maryland State Highway
Administration (SHA) to see if they have information on sites within a particular watershed or
county. They often will have property owner information for potential mitigation sites and
knowledge on whether an owner is interested in selling or not. They will also sell any extra
acreage from their own mitigation (usually wetland) sites, resulting from SHA project impacts.
These sites will not always be forested, but in many cases they are.

Contact:

Todd Nichols

Phone: 410-545-8628

FAX: 410-209-5003

E-mail: tnichols@SHA .state.md.us

Maryland Land Trusts:

There are a number of active land trusts throughout the State of Maryland whose goals and
objectives include permanent protection of natural resources areas through the use of land
conservation tools such as conservation easements and land purchase. The following list of
Maryland Local Land Trusts in the State is updated regularly by the Maryland Environmental
Trust.

52



Contact:

Nick Williams

Maryland Environmental Trust
100 Community Place, First Floor
Crownsville, MD 20132

(410) 514-7907

FAX: (410) 514-7919

What is a land trust?

A land trust is nonprofit organization devoted to land preservation. It can be private,
nonprofit or public, like MET. Nationwide, land trusts assist conservation-minded property
owners to preserve natural areas, farms, forests and scenic openspace without giving up
ownership. Property owners that work with land trusts to protect their land have made a
voluntary decision to preserve the beauty of their land, forever.

Your Local Land Trusts

In 1988, the Maryland Environmental Trust (MET) developed the Local Land Trust
Assistance Program to assist citizen groups in formation and operation of land trusts by
offering training, technical assistance, administrative and project grants and membership
in the Maryland Land Trust Alliance. Today, the program works with over 40 private
nonprofit land trusts. These land trusts can hold conservation easements independently or
jointly with MET (currently 40,000 acres are co-held between a local land trust and MET).
In addition, some of these land trusts acquire and manage land.

Many people want to have their conservation easements co-held by a local land trust.
See below for list. MET can advise you as to which organizations work in your area.

MARYLAND LOCAL LAND TRUSTS

Organization Address Daytime Phone
Accokeek Foundation 3400 Bryant Point Road (301) 283-2113
Accokeek, MD 20627

American Chestnut Box 204 (410) 586-1570
Land Trust Port Republic, MD 20676

Annapolis Conservancy 160 Duke of Gloucester St. (410) 263-7949
Board Annapolis, MD 21401 20627

Bay Ridge Trust 9 Lawrence Avenue (410) 626-0342

Annapolis, MD 21403

53



Broad Creek
Conservancy

Calvert Farmland Trust

Carroll County Land

Trust

Caves Valley Land

Trust

Cecil Land Trust

Central Maryland
Heritage League

Chesapeake Habitat

Restoration Trust

Conservancy for
Charles County

Cove Point Natural

Heritage Trust

Eastern Shore Land

Conservancy

Franklintown Land

Trust

Greater Sandy Spring

Green Space

Gunpowder Valley

Conservancy

Harford Land Trust

Harpers Ferry
Conservancy

Howard County
Conservancy

Kensington Land Trust

1201 Swan Harbor Circle
Broad Creek, MD 20744

P.O. Box 3448
Prince Frederick, MD 20678

P.O. Box 2137
Westminster, MD 21157

2522 Caves Road
Owings Mills, MD 21117

2522 135 East Main St.
Elkton, MD 21921

P.0O. Box 721,
Middletown, MD 21769

13630 Georgia Avenue
Silver Spring, MD 20906

1170 Overlook
Accokeek, MD 20607

18-T Ridge Road,
Greenbelt, MD 20770

P.O. Box 169
Queenstown, MD 21658

5100 Maple Park Avenue
Baltimore, MD 21207

20120 New Hampshire Ave
Brinklow, MD 20862 '

16940 York Road, Suite 201,
Monkton, MD 21111

P.O. Box 385
Churchville, MD 21028

P.O. Box 1350
Harpers Ferry, WV 25425

P.0O. Box 175
Woodstock, MD 21163-0175

P.O. Box 602
Kensington, MD 20895
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(301) 292-6318

(410) 414-5070
(410) 848-9172
(410) 244-7656
(410) 392-9667
(301) 371-7090
(410) 991-7011
(301) 283-2410
(301) 345-6390
(410) 827-9756
(410) 448-0779
(301) 774-6135
(410) 329-8074
(410) 836-2103
(304) 535-9961
(410) 465-8877

(301) 933-8756



Land Preservation Exec. Plaza 1
Trust 11350 McCormick Rd
Hunt Valley, MD 21031

(410) 771-9900x106

Long Green Valley 12815 Kanes Road (410) 592-2381

Conservancy Glen Arm, MD 21057

Lower Shore Land 213 Downtown Plaza, .

Trust City Center, Suite 305 (410) 341-6575
Salisbury, MD 21801

Magothy River Land P.O. Box 126 (410) 233-1660

Trust Severna Park, MD 21146

Manor Conservancy  P.O. Box 448 : (410) 659-1315
Monkton, MD 21111

Maryland Mountain P.O. Box 604 (301) 334-3963

Trust Grantsville, MD 21536

Monocacy Watershed P.O. Box 4253 (301) 663-9303

Conservancy Frederick, MD 21705

Mt. Washington 1807 South Road (410) 466-4270

Preservation Trust Baltimore, MD 21209

North County Land 7605 Bay St. (202) 261-1614

Trust Pasadena, MD 21122

Patuxent Watershed 8508 Timber Pine Court (410) 418-5222

Land Trust Ellicott City, MD 21043

Patuxent Tidewater P.O. Box 1955 (301) 475-1795

Land Trust Leonardtown, MD 20650

Potomac Conservancy 1730 North Lynn St, Ste 403 (703) 276-2777
Arlington, Virginia 22209

Prettyboy Watershed 4318 Beckeysville Road (410) 239-3524
Preservation Society Hampstead, MD 21074

Rockburn Land Trust 6560 Beimont Woods Road (410) 467-7774
Elkridge, MD 21227

Save Historic P.O. Box 550 (301) 790-2800x298
Antietam Foundation = Sharpsburg, MD 21782

Severn River Land P.O. Box 2008 (410) 424-4000
Trust Annapolis, MD 21404
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South County
Conservation Trust

South Mountain
Heritage Society

Stronghold
Corporation

Tree-Land Foundation
Western Shore
Conservancy FPNA

Wwildlife Land
Trust/CWS

Woodland Committee
Land Trust

P.O. Box 82
Churchton, MD 20733

P.O. Box 509
Burkittsville, MD 21718

Dickerson, MD 20842
P.O. Box 535
Myersville, MD 21773

2808 Church Road
Bowie, MD 20721

17308 Queen Anne's Bridge Rd.

Bowie, MD 20716

2403 W Rogers Avenue
Baltimore, MD 21209
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(301) 834-7851

(301) 874-2024

(301) 663-1122

(301) 390-0797

(301) 390-7010

(410) 367-8855



APPENDIX F
CONSERVATION EASEMENTS

For the purpose of protecting and maintaining FIDS habitat, conservation easements should
meet the following minimum conditions:

* The agreement should be between the property owner (grantor) and the local
government and/or a land conservancy group (grantees).

* Restrictions on the property include the loss of development rights for the construction
of houses and other structures.

* New agricultural activities are prohibited, (i.e., clearing, draining, construction).

*  Any harvesting of timber must be done under an approved Timber Harvest Management
Plan that would include a review for impacts to FIDS habitat.

*  Recreational activities may be allowed provided they do not alter the character of the
forest and do not cause undue disturbance during the breeding season.

* The easement shall be created in perpetuity.

Conservation easements should be held by either a local government agency and/or a local
land trust that is willing and able to monitor compliance with agreements. An ideal situation
is for both a local government agency and local land trust to jointly hold an easement on a
property and be responsible for its enforcement. Often local land trusts are better set up than
government agencies to monitor the easements for which they are respons1ble There are
approximately 40 local land trusts in Maryland.
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APPENDIX G

INFORMATION REQUIRED FOR MITIGATION SITE DEVELOPMENT PLAN

1.

A brief description of mitigation requirements based on the associated development project
and how the mitigation plan will meet these requirements.

A brief description of the FIDS habitat that is being impacted including acreage, amount of
interior lost, dominant tree and shrub species and aquatic and/or other features that help
define habitat characteristics.

Include a site location map depicting the geographic relationship between the impact site and
proposed mitigation site and a vicinity map with enough detail to locate the site for
monitoring purposes.

Describe the existing land use and ownership, adjacent land use and position in the
landscape in relation to other forest tracts.

Describe the proposed plant communities that will be created/protected. If creating FIDS
habitat, indicate if natural regeneration or plantings will be used.

If natural regeneration is proposed, describe the likely seed source, any site or soil
preparation that will be undertaken, control measures for invasive species, measures to
protect from wildlife grazers, etc.

If planting, provide a list of trees and shrubs to be planted, planting densities, control
measures for invasive species, measures to protect from wildlife grazers and soil and/or site
preparations, watering regime, etc.

Provide assurance of the legal right to use the proposed property for mitigation (e.g., letter of
intent, option to purchase, etc.).

Indicate who will be responsible for monitoring and a description of information that will be
provided in the monitoring reports.
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COMAR 27.01.09.01
Critical Area Buffer Regulations
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27.01.09.00

Title 27 CRITICAL AREA COMMISSION FOR
THE CHESAPEAKE AND ATLANTIC
COASTAL BAYS

Subtitle 01 CRITERIA FOR LOCAL CRITICAL AREA
PROGRAM DEVELOPMENT

Chapter 09 Habitat Protection Areas in the Critical Area

Authority: Natural Resources Article, §§8-1806, Annotated Code of Maryland

http://www.dsd.state.md.us/comar/comarhtm1/27/27.01.09.00.htm 08/19/2010
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27.01.09.01

.01 Buffer.
A. In this chapter, the following terms have the meanings indicated.
B. Terms Defined.
(1) "Accessory"” means a structure that is:
(a) Detached from a principal structure;
(b) Located on the same lot as the principal structure; and
(c) Customarily incidental and subordinate to the principal structure.
(2) "Addition" means a newly constructed area that increases the size of a structure.
(3) Buffer Management Plan.

(a) "Buffer management plan" means a narrative, graphic description, or plan of the buffer that is necessary when an
applicant proposes a development activity that will:

(i) Affect a portion of the buffer;
(ii) Alter buffer vegetation; or
(iii) Require the establishment of a portion of the buffer in vegetation.

(b) "Buffer management plan" includes a major buffer management plan, a minor buffer management plan, and a
simplified buffer management plan.

(4) "Caliper" has the meaning stated in COMAR 08.19.03.01.
(5) "Canopy tree" means a tree that, when mature, reaches a height of at least 35 feet.

(6) "Financial assurance" means a performance bond, letter of credit, cash deposit, insurance policy, or other instrument
of security acceptable to a local jurisdiction.

(7) "In-kind replacement” means the removal of a structure and the construction of another structure that is smaller than
or identical to the original structure in use, footprint area, width, and length.

(8) "Invasive species” means a type of plant that is non-native to the ecosystem under consideration and whose
introduction causes, or is likely to cause, economic or environmental harm or harm to human health,

(9) "Landward edge" means the limit of a site feature that is farthest away from a tidal water, tidal wetland, or tributary
stream.

(10) "Large shrub" means a shrub that, when mature, reaches a height of at least 6 feet.

(11) "Major buffer management plan" means a plan and supporting documentation required under Regulation .01-3] of
this chapter.

(12) "Minor buffer management plan" means a plan and supporting documentation required under Regulation .01-31 of
this chapter.

http://www.dsd.state. md.us/comar/comarhtm1/27/27.01.09.01 . htm 08/19/2010



PARVINVL RV rage < oL 4

(13) "Native" means indigenous to the physiographic area in Maryland where the planting is proposed.
(14) "Natural regeneration” has the meaning stated in COMAR 08.19.03.01.

(15) "Simplified buffer management plan" means a plan required for an application under Regulation .01-3H of this
chapter.

(16) "Small shrub" means a shrub that, when mature, reaches a height of up to 6 feet.

(17) "Structure" means building materials that are purposely joined together on or over land or water, including those
that do not result in lot coverage.

(18) "Substantial alteration" means a repair, reconstruction, replacement, or improvement of a principal structure, with a
proposed total footprint that is at least 50 percent greater than that of the structure that is the subject of the application.

(19) "Understory tree” means a tree that, when mature, reaches a height of 12 to 35 feet.
(20) "Upland boundary™ means the landward edge of a tidal wetland or a nontidal wetland.

C. Policies. In developing their Critical Area programs, local jurisdictions shall use the following policies with regard to
the Buffer:

(1) Provide for the removal or reduction of sediments, nutrients, and potentially harmful or toxic substances in runoff
entering the Bay and its tributaries;

(2) Minimize the adverse effects of human activities on wetlands, shorelines, stream banks, tidal waters, and aquatic
resources;

(3) Maintain an area of transitional habitat between aquatic and upland communities;
(4) Maintain the natural environment of streams; and
(5) Protect riparian wildlife habitat.

D. Authority of Secretary; Scope; Alternative Procedures and Requirements.

(1) The provisions of this chapter may not be construed to limit the authority of the Secretary of Agriculture under
Agriculture Article, Title 9, Subtitle 4, Annotated Code of Maryland.

(2) The pmvxsxons of Regulations .01-1 through .01-6 of this chapter do not apply to an area of the buffer that is
designated as a buffer exemption area under Regulation .01-7 of this chapter.

(3) A local jurisdiction may adopt alternative procedures and requirements for the provisions of this chapter if:

(@) The alternative procedures and requirements are at least as effective as the Critical Area program under Natural
Resources Article, Title 8, Subtitle 18, Annotated Code of Maryland, regulations adopted under the authority of that subtitle,
and any additional requirements of the local program; and

(b) The Commission has approved those alternative procedures and requirements.

E. Buffer Standards.
(1) A local jurisdiction may authorize disturbance in the buffer for:

(a) A new development activity or a redevelopment activity:
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(i) Associated with a water-dependent facility under COMAR 27.01.03;
(i) Located in an approved buffer exemption area under Regulation .01-7 of this chapter; or
(iii) In accordance with §E(8) of this regulation; or
(b) In accordance with COMAR 26.24.02, a shore erosion control measure under COMAR 27.01.04.
(2) Except as authorized under §E(1) of this regulation, a local jurisdiction may not authorize disturbance in the buffer.

(3) Except for the minimum buffer widths under §E(5)—(8) of this regulation, a local jurisdiction shall establish a buffer
of at least 100 feet landward from:

(a) The mean high water line of tidal waters;
(b) The edge of each bank of a tributary stream; and
(c) The upland boundary of a tidal wetland.

(4) For purposes related to the calcalation of the minimum buffer widths under §E(5)—(8) of this regulation, a local
Jjurisdiction shall measure landward from the points specified under §E(3) and (4) of this regulation.

(5) Except as provided under §E(6) of this regulation, and in accordance with §E(4) of this regulation, if a local
Jjurisdiction grants final local approval for a subdivision or a site plan in the Resource Conservation Area on or after July 1,
2008, the local jurisdiction shall establish:

(a) An expanded buffer in accordance with §E(7) and (8) of this regulation; and
(b) A buffer of at least 200 feet from tidal waters or a tidal wetland.
{6) The provisions of §E(5)(b) of this regulation do not apply if:

(a) The application for subdivision or site plan approval was submitted before July 1, 2008, and legally recorded by
July 1, 2010;

(b) The application involves the use of growth allocation; or
(c) A local program procedure approved by the Commission provides for the reduction of the strict application of the

minimum 200-foot buffer under §E(5)(b) of this regulation if that minimum would prectude a subdivision of the property at a
density of one dwelling unit per 20 acres or an intra-family transfer authorized under Natural Resources Article, §8-1808.2,

Annotated Code of Maryland.

(7) If a buffer is contiguous to a steep slope, a nontidal wetland, a nontidal wetland of special State concern under
COMAR 26.23.06.01, a hydric soil, or a highly erodible soil, a local jurisdiction shall expand the minimum buffer required
under §E(3) or (5) of this regulation and shall calculate the extent of that expansion in accordance with the following

requirements:
(a) A steep slope at a rate of 4 feet for every 1 percent of slope or to the top of the slope, whichever is greater;
(b) A nontidal wetland of special State concern to include the wetland and its regulated 100-foot buffer;

(c) A nontidal wetland that is not a nontidal wetland of special State concem, to the upland boundary of the nontidal
wetland; and

(d) A highly erodible soil on a slope less that 15 percent or a hydric soil, to the lesser of:
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(i) The landward edge; or
(ii) 300 feet, including the minimum buffer required under §E(3) or (5) of this regulation.
(8) If a buffer is contiguous to a highly erodible soil on a slope less than 15% or a hydric soil and is located on a lot or
parcel that was created before Jamary 1, 2010, a local jurisdiction may authorize a development activity in the expanded
buffer, if:

(a) The location of the development activity is in the expanded portion of the buffer for a highly erodible soil on a
slope less than 15 percent or a hydric soil, but not the 100-foot buffer;

(b) The buffer for a highly erodible soil on a slope less than 15 percent or a hydric soil occupies at least 75 percent of
the lot or parcel; and

(c) Mitigation occurs at a 2:1 ratio based on the lot coverage of the proposed development activity that is in the
expanded buffer.
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27.01.09.01-1
.01-1 Buffer Establishment.
A. Applicability.
(1) The requirements of this regulation are applicable to:

(a) A development or redevelopment activity that occurs on a lot or parcel that includes a buffer to tidal waters, a tidal
wetland, or a tributary stream if that development or redevelopment activity is located outside the buffer; or

(b) The approval of a new subdivision that includes a buffer to tidal waters, a tidal wetland, or a tributary stream.
(2) The requirements of this regulation are not applicable to:
(a) An in-kind replacement of a principal structure; or

(b) Land that remains in agricultural use after snbdivision in accordance with a buffer management plan under
Regulation .01-3 of this chapter.

B. A local jurisdiction shall require an applicant to establish the buffer in vegetation in accordance with §C of this
regulation and Regulation .01-2 of this chapter and to provide a buffer management plan under Regulation .01-3 of this
chapter when an applicant applies for:

(1) Approval of a new subdivision or a new lot;
(2) Conversion from one land use to another land use on a lot or a parcel; or
(3) Development on a lot or a parcel created before January 1, 2010.

C. At the time of application, if the buffer is not fully forested or is not fully established in woody or wetland vegetation,
an applicant shall establish the buffer to the extent required in the following table:

Development Catego ot Created Before Local ot Created After Local .
op gory ogram Adoption rogram Adoption
New development on a vacant lot I ﬁgﬁtﬁgﬁ;ﬁa bagsdion “Fully establish the buffer J‘

[New subdivision or new lot Fully establish the buffer 1
[INew lot with an existing dwelling unit IEstablish the buffer based on total lot coverage |

[Conversion of a land use on a parcel or .

liot to another land use lPully establish the buffer

|Addition or accessory structure JlEstablish the buffer based on net increase in lot coverage
ISubstantial alteration _ [[Establish the buffer based on total lot coverage I

D. For a buffer management plan required under Regulation .01-3J of this chapter that is related to the establishment of
more than 1 acre, a local jurisdiction may approve natural regeneration up to 50 percent of the area required for establishment
if:

(1) The plan does not include any new managed lawn or turf;

(2) All of the natural regeneration area is within 50 feet of a mature forest that contains a seed bank of native species
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adequate for natural regeneration;

(3) The plan includes a supplemental planting plan for subsequent implementation if the natural regeneration does not
succeed; and

(4) The financial assurance provided for implementing the buffer management plan:
(a) Is sufficient to cover the cost of planting an equivalent area; and

(b) Specifies that release of the financial assurance may not occur until the later of 5 years after the date of plan
approval or the areal coverage of the buffer is at least 300 native woody stems, on a per-acre basis, that are at least 4 feet in

height.

E. At the end of 5 years after the date of approval of a natural regeneration plan, an applicant shall implement a
supplemental planting plan for at least 2 years if the areal coverage of the buffer is not, on a per-acre basis, at least 300 native

woody stems of at least 4 feet in height.
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27.01.09.01-2

.01-2 Mitigation and Planting Standards.

A. Applicability. The requirements of this regulation are applicable to a development or redevelopment activity that occurs
on a lot or parcel that includes a buffer to tidal waters, a tidal wetland, or a tributary stream when that development or
redevelopment activity is located inside the buffer.

B. As applicable to a site, a local jurisdiction shall require that a buffer management plan in accordance with
Regulation .01-3 of this chapter satisfy the planting and mitigation standards of this regulation and satisfy the buffer
establishment standards required under Regulation .01-1 of this chapter so as to:

(1) Prohibit the installation or cultivation of new lawn or turf on-site in the buffer,

(2) Ensure the planting of native species in compliance with the amounts specified under §§C, G, and H of this
regulation;

(3) Ensure coverage of the buffer with mulch or ground cover or both until buffer plantings are established;
(4) Ensure planting is evenly distributed thronghout the entire buffer;, and
(5) Provide optimum habitat and water quality benefits.

C. As applicable to a site, a local jurisdiction shall calculate the cumulative amount of buffer mitigation required in
accordance with the following standards:

(1) For a development activity within the buffer, mitigation shall be based on the limits of disturbance and calculated in
accordance with the ratios under §G of this regulation;

(2) Except for the mitigation required under §C(3) of this regulation, for the removal of an individual tree with a
diameter of at least 2 inches when measured at 4.5 feet above the ground surface, mitigation shall be at a rate of 100 square
feet for every 1 inch of diameter; and

(3) For removal of a dead, diseased, or dying tree, mitigation shall be at least one 1-inch caliper tree for each tree
removed.

D. Except as authorized under §E of this regulation, if mitigation planting cannot be located on-site within the buffer
because of site constraints, a local jurisdiction shall require planting in the following order of priority:

(1) On-site and adjacent to the buffer; and
(2) On-site elsewhere in the Critical Area.

E. A Jocal jurisdiction may anthorize payment of a fee in lieu of buffer mitigation under Regulation 014 of this chapter,
but only if there is no feasible alternative.

F. A local jurisdiction may authorize off-site planting in the buffer if this option is part of a local Critical Area program
approved by the Commission or the subject of a written agreement between the local jurisdiction and the Commission.

G. In accordance with the applicable activity, a local jurisdiction shall require the following ratios of mitigation:
"Acﬁvity ||Mitigation Raﬁol
Shore erosion control Jllzl |
) Ta—
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Development or redevelopment of water-dependent facilities"gzl JI
Variance _ "3 1 ]
Violation ll4:1 I

H. A local jurisdiction may authorize the combination of the planting and mitigation standards found in §§I and K of this
regulation in accordance with the following table:

Requirement "Amount ’IOptions 3 TI
Establishmen llLess than 1/4 acre 1 andscaping stock according to §I of this regulation for the

entire area

At least 50 percent of area in landscaping stock according to
§I of this regulation, the remainder according to §K of this
regulation

At least 25 percent of area in landscaping stock according to
§1 of this regulation, the remainder according to §K of this
regulation |
At least 10 percent of area in landscaping stock according to ||

1/4 acre to less than or
equal to 1 acre

Greater than 1 acre to
less than or equal to 5
acres

{Greater than 5 acres §1 of this regulation, the remainder according to §K of this
regulation
1 : ; : :
Mitigation ess than 1 acre F;I}dscaplng stock according to §I of this regulation for the
entire area |

§I of this regulation, the remainder according to §K of this
regulation

1 acre or greater

At least 50 percent of area in landscaping stock according to]

I. Alocal jurisdiction shall apply the following planting credits for the type and size of the vegetation proposed:

| P . " Tt
Vegetation Type|[Minimum Size Eligible for Credit l %l??v?egl?sg:ﬁF eet) o faénr:alufl Percent

i'Canopy tree "2-inch caliper and 8 feet high 1200 "Not applicable |
Canopy tree ]Il-inch caliper and 6 feet high fl100 "yot applicable j
Understory tree Hl-inch caliper and 6 feet high "75 "Not applicable
[Large shrub___ |[1 gallon and 4 feet high lIs0 3o

ISmall shrub  |[1 gallon and 18 inches high 125 20 |
Herbaceous

"perenni al* ll quart ]IZ "10 "
Planting Cluster ||1 canopy tree; and 3 large shrubs or 6 .

|1* small shrubs of sizes listed above | 300 ot applicable |
Planting Cluster {2 understory trees; and 3 large shrubs or .

2% 6 small shrubs of sizes listed above | 350 ot applicable

* These options are available only for buffer establishment and buffer mitigation of less than 1 acre.

J. All landscaping stock planted in accordance with §I shall be 100 percent guaranteed for at least 2 years after planting is
completed.
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K. A local jurisdiction may use the following table to allow flexible stocking size when authorized under §H of this
regulation:

Stock Size of Trees -Eequired Number of [[Survivability inimum Financial Assurance
Only Stems Per Acre uirement eriod After Planting

IB ?,{e-root seedling or "700 "50 percent S years ]
(Wiip |
1/2-inch to 1-inch
lcontainer grown trees |450 ] ”75 percent 2 years 1
More than 1-inch
container grown trees |350 J[% percent "2 years j

L. A local jurisdiction may not:
(1) Aarthorize a variance to the planting and mitigation standards under this regulation; or

(2) Issue a final use and occupancy permit for an application under Regulation .01-3B(2) of this chapter unless the
applicant:

(a) Completes the planting required under an approved buffer management plan; or

(b) Pending completion of the planting required under an approved buffer management plan during the next planting
season, provides financial assurance to cover the costs for:

(i) Materials and installation; and

(ii) In the case of a mitigation or establishment requirement that is at least 5,000 square feet, long-term survivability
in accordance with the requirements of Regulation .01-3J(2)(d) of this chapter.

M. Before recordation of a final subdivision, an applicant shall:

(1) Post permanent signs delineating the upland boundary of the buffer at a ratio of at least one sign per lot or per 200
linear feet of shoreline, whichever is applicable; and

(2) Design each sign required under §M(1) of this regulation so that it:
(a) Is at least 11 inches in width and 15 inches in height;
(b) Is placed at a height of 4.5 feet, but not attached to a tree; and
(c) Clearly states "Critical Area Buffer—No clearing or disturbance permitted”.

N. Concurrent with the recordation of a final plat, an applicant shall record a protective measure in a buffer management
plan in accordance with Regulation .01-3 of this chapter.

O. A local jurisdiction may not approve a final subdivision application until the jurisdiction has reviewed and approved the
buffer management plan.
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27.01.09.01-3

.01-3 Buffer Management Plans.

A. The provisions of this regulation do not apply to maintenance of an existing grass lawn or an existing garden in the
buffer.

B. A local jurisdiction shall require an applicant proposing a development activity to submit a buffer management plan if:
(1) The establishment of the buffer is required in accordance with Regulation .01-1 of this chapter, or
(2) Disturbance to the buffer will result from the issuance of a:
(a) Variance;
(b) Subdivision approval,
(c) Site plan approval,
(d) Shore erosion control permit as required under COMAR 26.24.01;
(¢) Building permit;
(®) Grading permit; or
(g) Special exception.

C. In accordance with the requirements under Regulations .01-1 and .01-2 of this chapter, a local jurisdiction shall require
an applicant to submit a:

(1) Simplified buffer management plan;
(2) Minor buffer management plan; or
(3) Major buffer management plan.
D. A local jutisdiction may not approve a buffer management plan unless:
(1) The plan clearly indicates that all planting standards under Regulation .01-2 of this chapter will be met; and

(2) Appropriate measures are in place for the long-term protection and maintenance of all buffer areas established under
this regulation.

E. A local jurisdiction may not issue a permit for a development activity under Regulation .01-1 or .01-2 of this chapter
unless the local jurisdiction has approved the buffer management plan submitted under §C of this regulation.

F. If an applicant fails to implement a buffer management plan, that failure shall constitute a violation of the local Critical
Area program.

G. A local jurisdiction may not issue a permit on a property that is the subject of a violation under §F of this regulation.
H. Simplified Buffer Management Plan.

(1) Before the performance of an activity under this section in the buffer, a local jurisdiction shall require the applicant
to submit a simplified buffer management plan as part of the application associated with any of the following activities:
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(a) Providing access to a private pier or shoreline that is up to 3 feet wide;
(b) Mamally removing invasive or noxious vegetation;
(c) Filling to maintain an existing grass lawn; or

(d) Except for an emergency situation under §H(2) of this regulation, cutting a tree that is in imminent danger of
falling and causing damage to a dwelling or other structure, causing blockage to a stream, or accelerating shore erosion.

(2) If cutting a tree in the buffer is immediately necessary because of an emergency situation, the applicant shall submit
a simplified buffer management plan to the local jurisdiction at the earliest possible time after the tree has been cut.

(3) A simplified buffer management plan shall include:
(a) A brief narrative describing the proposed activity, including the anticipated start date and method to be used;
(b) The proposed mitigation;

(c) In the case of the removal of invasive or noxious species, the revegetation of the area in accordance with
Regulation .01-2 B(1) and (3) of this chapter;

(d) The proposed planting date; and
(e) The signature of the party responsible for the proposed activity and for ensuring the survival of the planting,
I. Minor Buffer Management Plan.
(1) A local jurisdiction shall require an applicant to submit 2 minor buffer management plan for:

(a) Establishment of less than 5,000 square feet of the buffer for an application listed under Regulation .01-1 of this
chapter; or

(b) A requested distarbance that requires less than 5,000 square feet of mitigation for an application listed under
Regulation .01-2 of this chapter.

(2) A minor buffer management plan shall include:

(a) A plan that shows the proposed limit of disturbance, the total mumber and size of trees to be removed, if
applicable, and the arrangement of the planting to be done;

(b) A landscape schedule that shows the proposed species type, the quantity of plants, the size of plants to be installed,
and the planting date;

(c) A maintenance plan for the control of invasive species, pests, and predation that shows invasive species and pest

control practices, the provision of at least 2 years of monitoring, and a reinforcement planting provision if survival rates fall
below the standards in Regunlation .01-2J and K of this chapter;

(d) An inspection agreement that grants permission to the local jurisdiction to inspect the plantings at appropriate
times;

(e) If buffer establishment is required under Regulation .01-1 of this chapter, the information on which calculation of
the amount of buffer to be planted was based; )

(f) If buffer mitigation is required under Regulation .01-2 of this chapter, the information on which calculation of the
amount of the buffer to be planted was based; and

http://www.dsd state.md.us/comar/comarhtm1/27/27.01.09.01-3 .htm 08/19/2010



27.01.0901-3 Page 5 ot 3

(g) The signature of the party responsible for the proposed activity and for ensuring the survival of the planting.

J. Major Buffer Management Plan.
(1) A local jurisdiction shall require an applicant to submit a major buffer management plan for:

(a) Establishment of at least 5,000 square feet of the buffer for an application listed under Regulation .01-1 of this
chapter; or

(b) A requested disturbance that requires at least 5,000 square feet of mitigation for an application listed under
Regulation .01-2 of this chapter.

(2) A major buffer management plan shall include:

(a) A plan that shows the proposed limit of disturbance, the total nnmber and size of trees to be removed, if
applicable, and the arrangement of the planting to be done;

(b) A landscape schedule that shows the proposed species type, the quantity of plants, the size of plants to be installed,
and the planting date;

(c) A maintenance plan for the control of invasive species, pests, and predation that shows invasive species and pest
control practices, the provisions of at least 2 years of monitoring, and a reinforcement planting provision if survival rates fall
below the standards in Regulation .01-2J and K of this chapter;

(d) A long-term protection plan that includes evidence of financial assurance that adequately covers the planting and
survivability requirement, a provision for at least 2 years of monitoring as required in Regulation .01-2J and K of this
chapter, and if planting, an anticipated planting date before construction or the sale of the lot;

(¢) An inspection agreement that grants permission to the local jurisdiction to inspect the plantings at appropriate
times;

(£) If buffer establishment is required under Regulation .01-1 of this chapter, the information on which calculation of
the amount of buffer to be planted was based,

(g) If buffer mitigation is required under Regulation .01-2 of this chapter, the information on which calculation of the
amount of the buffer to be planted was based; and

(b) The signature of the party responsible for the proposed activity and for the survival of the planting.
(3) For a major buffer management plan:
(a) A single species may not exceed 20 percent of the total planting requirement; and

(b) Shrubs may not exceed 50 percent of the total planting requirement.

http://www.dsd.state. md.us/comar/comarhtml/27/27.01.09.01-3.htm 08/19/2010



27.01.09.01-4 Page 1 ot 1

27.01.09.01-4

.01-4 Fee In Lieu of Buffer Mitigation.

A. A local jurisdiction shall collect a fee in lieu of buffer mitigation if the planting requirements under Regulation .01-2 of this
chapter cannot be met.

B. A local jurisdiction shail:
(1) Calculate the square footage of mitigation due in accordance with Regulation .01-2 of this chapter;
(2) Exocept as provided under §C of this regulation, collect at least $1.50 per square foot of mitigation required;

(3) Establish a special fund, which may not revert to the jurisdiction's general fund, for the collection of the fee in lieu of
buffer mitigation; and

(4) Use money from that fund only:
(a) To establish the buffer on sites where planting is not a condition of development or redevelopment; or

(b) For water quality and habitat enhancement projects, as described in a local Critical Area program approved by the
Commission or in an agreement between the local jurisdiction and the Commission.

C. A local jurisdiction may utilize a lesser fee in lieu of buffer mitigation that is based on an alternative to the amount required
under §B of this regulation if:

(1) The jurisdiction demonstrates that its proposed alternative will ensure the receipt of funds sufficient to administer a
financially sound fee in lieu of buffer mitigation program, based on the following costs in that jurisdiction:

(a) Planting materials;

(b) Labor,

(c) Land acquisition, either by fee simple or by easement;

(d) Planting maintenance; and

(e) Monitoring and administration of the special account; and
(2) The Commission approves the lesser alternative proposed.

D. Each year by April 1, on a form provided by the Commission, a local jurisdiction shall report to the Commission regarding
the administration of its fee program and its special fund over the course of the previous calendar year, including;

(1) The number of projects for which a fee was collected and the amount of the fee per project;

(2) The total square footage of buffer impact that generated the fee;

(3) A short description of each planting praject, including the amount spent on each project;

(4) The square footage area of buffer replanted;

(5) The account balance as of December 31; and

(6) If funds are purposely being held in the separate account in order to achieve a long-term purpose that is consistent with the
lﬁilppmr;ogzs?npolices and goals, the nature of that purpose and the projected time and funding that will be necessary to accomplish
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27.01.09.01-5
.01-5 Agricultural Activities.

A. The buffer is not required for agricultural drainage ditches lf the adjacent agricultural land has in place best
management practices as required in COMAR 27.01.06.

B. Agricultural activities are permitted in the buffer, if, as a minimum best management practice, a 25-foot vegetated filter
strip measured landward from the mean high water line of tidal waters or tributary streams (excluding drainage ditches), or
from the edge of tidal wetlands, whichever is further inland, is established, and further provided that:

(1) The filter strip shall be composed of either trees with a dense ground cover, or a thick sod of grass, and shall be so
managed as to provide water quality benefits and habitat protection consistent with the policies stated in Regulation .01 of
this chapter; noxious weeds, including Johnson grass, Canada thistle, and multiflora rose, which occur in the filter strip, may
be controlled by authorized means;

(2) The filter strip shall be expanded by a distance of 4 feet for every 1 percent of slope, for slopes greater than 6
percent,

(3) The 25-foot vegetated filter strip shall be maintained until such time as the landowner is implementing, under an
approved soil conservation and water quality plan, a program of best management practices for the specific purposes of
improving water quality and protecting plant and wildlife habitat; and provided that the portion of the soil conservation and
water quality plan being implemented achieves the water quality and habitat protection objectives of the 25-foot vegetated
filter strip;

(4) The best management practices shall include a requirement for the implementation of a grassland and manure
management program, where appropriate, and that the feeding or watering of hvestock may not be permitted within 50 feet of
the mean high water line of tidal water and tributary streams, or from the edge of tidal wetlands, whichever is further inland;

(5) Clearing of existing natural vegetation in the buffer is not allowed; and

(6) Farming activities, including the grazing of livestock, do not disturb stream banks, tidal shorelines, or other habitat
protection areas as described in this chapter.
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.01-6 Tree Clearing and Timber Harvesting.

A. The buffer shall be managed to achieve or enhance the functions stated in Regulation .01 of this chapter. Cutting or
clearing of trees within the buffer shall be prohibited except that commercial harvesting of trees by selection or by the
clearcutting of loblolly pine and tulip poplar may be permitted to within 50 feet of the landward edge of the mean high water
line of tidal waters and perennial tributary streams; or the edge of tidal wetlands if:

(1) This cutting does not occur in the habitat protection areas described in COMAR 27.01.09.02, .03, .04, and .05; and

(2)'I'hccutung1soonductedpursuanttothereqmmmentsofCOMAR 27.01.05 and in conformance with a buffer
managementplanprepatedbyateglstmed, professional forester and approved by the Forestry Programs and the Fish,
Heritage and Wildlife Administration of the Department of Natural Resources.

B. The plan shall be required for all commercial harvests within the buffer, regardless of the size of the area to be cut, and
shall contain the following minimum requirements:

(1) Disturbance to stream banks and shorelines shall be avoided;

(2) The area disturbed or cut shall be replanted or allowed to regenerate in a manner that assures the availability of cover
and breeding sites for wildlife, and reestablishes the wildlife comridor function of the buffer; and

(3) The cutting does not involve the creation of logging roads and skid trails within the buffer.

C. Commercial harvesting of trees, by any method, may be permitted to the edge of intermittent streams provided that the
cutting is conducted pursuant to the requirements of §A(1) of this regulation.
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.01-7 Buffer Exemption Areas.

As part of the local Critical Area program to be submitted to the Commission, local jurisdictions may request an exemption
of certain portions of the Critical Area from the buffer requirements where it can be sufficiently demonstrated that the
existing pattern of residential, industrial, commercial, or recreational development in the Critical Area prevents the buffer
from fulfilling the functions stated in Regulation .01 of this chapter. If an exemption is requested, local jurisdictions shall
propose other measures for achieving the water quality and habitat protection objectives of the policies. These measures may
include, but are not limited to, public education and urban forestry programs.
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