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Acronyms

(THIS LIST WILL EXPAND AS THE MANUAL IS WRITTEN AND WILL EVENTUALLY BE AN APPENDIX)
ADEM – Alabama Department of Environmental Protection
ARAP – Aquatic Resource Alteration Permit
BMP – Best Management Practice
CLOMR – Conditional Letter of Map Revision
CN – Curve Number
GIP – Green Infrastructure Practice
IDF – Intensity-Duration-Frequency
LID – Low Impact Development
LFPv – Local Flood Protection Volume
LOMR – Letter of Map Revision
MS4 – Municipal Separate Storm Sewer System
NOAA – National Oceanic and Atmospheric Administration
NPDES – National Pollutant Discharge Elimination System
NRCS – National Resource Conservation Service
Rv – Annual Runoff Reduction Coefficient
SCS – Soil Conservation Service
TR-55 – Technical Release 55
TSS – Total Suspended Solids
USEPA – United States Environmental Protection Agency
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Definitions

(THIS LIST WILL EXPAND AS THE MANUAL IS WRITTEN AND WILL EVENTUALLY BE AN APPENDIX)
Definitions relevant to the policies defined in this Manual are provided below.  Where this Manual and the Storm Water Management Ordinance
conflict, the Birmingham Storm Water Management Ordinance shall prevail.

Applicable development or development (when used without being preceded by the word “new”) means any new development or redevelopment
that is subject to the provisions of the Birmingham Storm Water Management Ordinance.

Applicant. Any person, firm, corporation, entity or governmental agency who is the owner or authorized agent of owner of land on which land-
disturbing activity is proposed and who submits the necessary design information and forms as the responsible party to procure a civil construction
permit.

Best Management Practice (BMP). A structural storm water management facility or device that controls storm water runoff and changes the
characteristics of that runoff, including, but not limited to quantity, quality and period of release or the velocity of flow.

City. The City of Birmingham, Alabama, a municipal corporation organized under the laws of the State of Alabama.

Development. Any site that results from the disturbance of one acre or more of land or the disturbance of less than one acre of land if part of a larger
common plan of development or sale that is greater than one acre. Development does not include land disturbances conducted by entities under the
jurisdiction and supervision of the Alabama Public Service Commission per § A 11-89C-9 of the Code of Alabama 1975, subsection (a).

Director. The Director of the Department of Planning, Engineering and Permits of the City, or his/her designee.

Green Infrastructure Practice (GIP). Systems and practices that use or mimic natural processes to infiltrate, evapo-transpirate (the return of water to
the atmosphere either through evaporation or by plants), or reuse stormwater or runoff on the site where it is generated.

Low Impact Development (LID). An approach to land development (or re-development) that works with nature to manage stormwater as close to
its source as possible. LID employs principles such as preserving and recreating natural landscape features, minimizing effective imperviousness to
create functional and appealing site drainage that treat stormwater as a resource rather than a waste product.

Manual. The Birmingham Storm Water Design Manual

Municipal Separate Storm Sewer System (MS4). Either a large, medium, or small municipal separate storm sewer system. The term is used to refer
to either the system operated by a single entity or a group of systems within an area that are operated by multiple entities.
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National Pollutant Discharge Elimination System (NPDES). A permit issued by EPA (or by a state under authority delegated pursuant to 33 USC
§ 1342(b)) that authorizes the discharge of pollutants to waters of the United States and waters of the state, whether the permit is applicable on an
individual, group, or general area-wide basis.

Ordinance. The Birmingham Storm Water Management Ordinance.

Pollutant. Anything which causes or contributes to pollution. Pollutants may include, but are not limited to, dredged spoil, solid waste, incinerator
residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, heat, wrecked or discarded equipment,
rock, sand, cellar dirt and industrial, municipal, and agricultural waste discharged into water.  The term also includes any other effluent characteristics
specified in the City’s NPDES permit.

State. The State of Alabama.

TSS Removal BMP. A structural storm water management facility or device that is designed and constructed to remove pollutants from storm water
runoff, in particular total suspended solids (TSS).
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3.1 Introduction
This section presents the comprehensive set of policies and
performance standards for storm water management planning and
design for land developments in the City of Birmingham (the City).
The content of this chapter and the technical design criteria,
specifications, and guidance that are provided in the chapters that
follow have been compiled to support the Birmingham Storm Water
Management Ordinance and to provide engineers, developers, land
planners, and others with the information necessary to construct public
and private storm water management controls in the City.

The primary goal of this chapter is to guide the
establishment of feasible, constructible storm water
management systems at new developments and
redevelopments that are designed to collect, convey,

control, and release storm water in a manner that protects public safety,
minimizes the potential for flood damage to developed properties,
protects water quality, and can be maintained in perpetuity.

Birmingham’s storm water requirements are predicated on the need to
manage the flow of, and pollutants within, storm water that is
generated on developed properties.  A change in the hydrologic
condition of a property occurs when natural land cover (trees, shrubs,
and grasses) are replaced, even partially, by impervious surfaces
(rooftops and pavement), which results in increases in storm water
volume, flow rate, and pollutants; and can cause negative impacts such
as flooding and stream degradation. Regulations at the Federal, state
and local levels strive to eliminate, or at least lessen, these impacts,
typically through the use of on-site storm water controls.  More

1 More information on the various federal and state programs that set
requirements for municipal storm water management can be found in Chapter
2 of this Manual.  These programs include the National Pollutant Discharge

information on storm water impacts and the regulations that govern
storm water management is provided in Chapter 1 of this Manual.

The requirements provided in this chapter have been developed with
consideration of:

 past City storm water design policies that have proven
effective;

 storm water management approaches that are used successfully
in southeastern cities, including Nashville, TN; Atlanta, GA;
and Montgomery, AL;

 federal and state requirements for storm water management1;
and,

 conditions or initiatives in Birmingham that can influence the
storm water control design and suitability at the site level (e.g.,
soil types and conditions, downtown redevelopment, other
City codes and plans).

The overall aim of the planning and design requirements herein is to
provide an integrated approach to reasonably manage storm water
quality and quantity on a developed property prior to its discharge to
adjacent properties or into the City’s drainage system or to a local
stream.  This can be achieved using the following approaches, alone or
in combination, as appropriate for the situation.

1. Maximizing the use of Low Impact Development (LID)
techniques and Green Infrastructure practices (GIPs) can
effectively limit the generation of storm water amounts,
and remove storm water pollutants. LID and GIPs
primarily depend on several components of the hydrologic

Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4)
permit program and the National Flood Insurance Program (NFIP) under
Federal Emergency Management Agency (FEMA).
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cycle to manage storm water: rainfall interception storage (leaf
capture); infiltration (soil capture); and evapotranspiration
(evaporation from the ground and through plant leaves).
Alternately, some GIPs work by capturing rainfall and reusing
it for other purposes (e.g., landscape watering).

2. Where GIPs are not appropriate, managing storm water
quality using structural best management practices
(BMPs) designed to remove total suspended solids (TSS)
from storm water before it is discharged from the site.
These TSS BMPs use filtration, settling, or other methods to
remove pollutants.

3. Managing the downstream flood potential through the
use of runoff storage BMPs such as extended detention,
detention and retention. Note that some pollutant removal
BMPs can also be used for flood control.

4. Implementing on-site pollution prevention practices that
prevent pollutants from coming into contact with storm
water in the first place is highly effective for storm water
quality control. Pollution prevention practices include
structural methods, such as using covers and leachate pans on
dumpsters, and procedural methods, such as regular sweeping
of parking lots to remove trash, sand, and sediment.

The planning and design requirements defined in this chapter are
intended to set forth policies that are reasonable in scope, flexible in
practice, and effective in the management of storm water.  Similar
requirements have been implemented other cities and have proven to
be attainable on the vast majority of development sites.

3.2 Applicable Land Developments
In general, land developments that are required to comply with
Birmingham’s storm water management requirements described in this

Manual will result from the disturbance of one acre or more of land, or
the disturbance of less than one acre of land if part of a larger common
plan of development or sale that is greater than one acre, such as a
subdivision. Please refer to the Birmingham Storm Water Management
Ordinance for provisions concerning site applicability, exemptions and
waivers.

3.3 Performance Standard Summary
Birmingham uses a volumetric storm water quality method (herein
called the Annual Runoff Reduction Method) for small storm water
volumes along with an integrated set of engineering performance
standards for channel and flood protection (larger volumes and peak
flows).  The Annual Runoff Reduction Method strongly encourages the
use of storm water LID techniques and GIPs to reduce the volume of
storm water that is generated by, and therefore must be managed
within, a new development or redevelopment site. Where GIPs are not
feasible, then TSS BMPs must be implemented.  In coordination with
storm water quality treatment, traditional civil engineering BMPs are
used for flood protection and drainage system design.

Regardless of design goal (storm water quality protection or quantity
control), the use of LID techniques to manage the small storm water
volumes has the added benefit of also reducing the amount of storm
water that must be managed during any storm.  Therefore, site designs
may reap a number of positive benefits from the implementation of
LID techniques including, but not limited to, smaller systems for on-
site storm water management and lower construction materials costs.

The storm water performance standards established by this Manual are
briefly summarized in Table 3-1. Full descriptions of each standard are
provided in Sections 3.5 through 3.7. Calculation methods, parameters
and guidance that are used to determine storm water design
conformance with these performance standards are provided in
Chapters 4, 5 and 6.
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Table 3-1. Birmingham Storm Water Design Performance Standards
Performance
Standard Summary Description

Storm Water
Quality Protection

1. Manage 100% of the treatment volume
on-site; and,

2. Primary: Achieve a site-wide, land cover
weighted Rv ≤ 0.22;2 or,

3. Fallback: If the site is GIP limited, treat
remaining volume to 80% TSS Removal.

Flood Protection

1. Extended detention of the 1-year, 24-hour
storm event volume; and,

2. Qppost ≤ Qppre for the 10- and 25-year, 24-
hour storm events; and,

3. Safely pass the Qp100 from the property.

Downstream
Channel Analysis

Qppost ≤ Qppre for the 10-, 25- and 100-year,
24-hour storm events at the site outfalls on
adjacent property and to a prescribed 10%
point downstream

Drainage System
Design

Design box culverts & pipes for the 25-year,
24-hour storm event

2 Some sites may be eligible for Rv credits or other incentives (Section 3.7).

3.4 Special Conditions for Redevelopment
Redevelopment is vital to the continued economic growth and
enhancement of the quality of life in Birmingham.  The reuse and
repurposing of existing property provides new opportunities for
culture, shopping, industry, and residence; regenerates job
opportunities; upholds or restores community pride; keeps “modern”
dollars flowing into Birmingham’s budget through sales, hotel, and
utility tax revenues; and restrains the spread of deterioration and blight
and reverses their financial drain.

Improper drainage, flooding or unsightly, polluted urban streams in
these areas can work against a community’s desires to repurpose
downtown areas. Solely from a storm water perspective, the reuse and
revitalization of an existing site generally adds less new impervious
surface to a community on a per area basis, and typically does not
greatly exacerbate existing storm water problems.  Further, when
redevelopment is done thoughtfully with storm water volume reduction
in mind, it can result in a number of storm water benefits. Removing a
portion of the existing impervious surface or the concentrating
imperviousness in vertical spaces or clustered areas, along with the
adding of green spaces, trees and riparian buffers in highly urbanized
areas can help a community gradually “chip away” existing storm water
issues.  This reduces the volume of storm water that must be managed
by aging downtown infrastructure and urban streams.

Such benefits are recognized using the following design modifications
that are applied to redevelopments. These modifications are included
in the design calculation guidance provided Chapter 4.

 Storm water quality protection and flood protection
requirements are applied only to the amount of impervious
surface that is added by the redevelopment.
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 Rv Credits are provided to encourage certain types of
redevelopment (discussed in Section 3.7).

 The pre-construction condition is defined as the existing (i.e.,
developed) condition of the property (discussed in Chapter 4).

3.5 Storm Water Quality Protection
3.5.1 Overview
The performance standards and supporting policies provided in this
section explicitly support Birmingham’s compliance with the
requirements of the NPDES-MS4 Permit. The permit targets pollutant
reduction after construction of developments is complete by requiring
that “post construction runoff mimics pre-construction hydrology” and
that landowners and developers “implement systems of appropriate
structural and/or non-structural BMPs designed to reduce the
discharge of pollutants”. The use of LID and GIPs where feasible is
strongly encouraged.

Birmingham’s approach for compliance with the NPDES-MS4 permit
uses a primary design method called the Annual Runoff Reduction
Method. The method was developed to allow local governments and
site designers to “measure” how a post-construction site design results
in runoff that mimics pre-construction hydrology to the maximum
extent practicable using LID and GIPs.  In general, LID and GIPs
strive to infiltrate, evapotranspire, or store and re-use storm water as
much as possible, thus more closely mimicking a natural hydrologic
cycle than standard storm water quality management practices. When
GIPs are not feasible, Birmingham then allows the use of non-green
BMPs to manage the permit’s design basis storm via TSS removal.  By
implementing this two-pronged approach, Birmingham can comply
with the permit using local regulations that are flexible enough to
recognize the inherent difficulties in designing developments that
mimic natural systems, but can consistently and fairly be applied to all
applicable developments.

3.5.2 Compliance Approach and Basis
Figure 3-1 depicts the policy flow for Birmingham’s storm water
quality protection performance standard.

Figure 3-1. Storm Water Quality Protection Policy Flow
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The topmost diamond-shape in Figure 3-1 indicates a preferred
compliance standard of Rv ≤ 0.22. The Annual Runoff Reduction
Method (also called Annual Rv Method) uses this single compliance
metric, called the volumetric runoff reduction coefficient (Rv), to
“measure” the percentage of precipitation that will run off a specific
land cover on an average annual basis (see equation below)3.=
In general, Rv is derived from national studies and standards and
continuous simulation rainfall-runoff modeling using data from the
local area; in this case, Birmingham. The derivation of the “correct” Rv
for Birmingham is based on the required design basis storm event in
Birmingham’s NPDES-MS4 permit (1.1-inches over 24-hours preceded
by a 72-hour dry period). It was determined that an Rv of 0.22
generally indicates 100% capture of the design basis rainfall. Thus, in
the Birmingham area, hydrologic mimicry for the permit’s design basis
rainfall is established by achieving an Rv ≤ 0.22 for a developed
property. So, a minimum level compliance with permit conditions
translates to a local requirement that requires site designs to achieve an
Rv ≤ 0.22 and management of the entire treatment volume on-site.
This is Birmingham’s preferred performance standard, which is
formally established in the next section.

The Annual Runoff Reduction Method, provided in detail in Chapter 4,
makes compliance calculations easy using Rv values for specific land
cover (e.g., impervious surfaces, turf areas, forested areas) and soil
combinations and any GIPs that are applied. Rv values are combined
to determine an overall Rv for the development. The method uses
standard math and does not require complicated continuous simulation
modeling. The modeling performed to establish a local relevancy to

3 Site designers should not confuse the volumetric runoff coefficient, Rv, with
the Rational Method’s runoff coefficient (C) used to calculate peak flow (Qp).

Birmingham’s NPDES-MS4 permit requirements is already reflected in
the Rv values used.

The use of GIPs to infiltrate, evapotranspire or capture and reuse
storm water may not always be practical. There are a number of
conditions, both natural and man-made, which may preclude the use of
GIPs on some developments, including the presence of sinkholes, high
water table, and existing soil contamination.  That said, sites that cannot
fully mimic pre-construction hydrology should not have an unfair
regulatory advantage by relieving them of storm water quality
protection altogether.  Such development will discharge storm water to
local streams, and under the NPDES-MS4 permit, are subject to local
requirements for post-construction storm water management.
Birmingham addresses this situation in the progression from the
second diamond-shape in Figure 3-1 to the third diamond-shape.
Developments that cannot meet the preferred performance standard of
Rv ≤ 0.22 must meet a “fallback” standard of 80% TSS Removal.  TSS
Removal is a common storm water quality standard in the eastern and
mid-western United States. Meeting the 80% TSS Removal standard
will require the design and construction of TSS Removal BMPs (e.g.,
extended detention ponds, sand filters, manufactured treatment
devices, etc.).

Figure 3-1 also indicates that the Annual Rv Method (see Chapter 4 for
technical detail) must be applied for every development, even if site
limitations preclude the use of GIPs. In this way, the method
emphasizes, but does not require, the use of LID design techniques.
This encouragement satisfies a requirement of the NPDES-MS4 permit
(i.e., “Encourage land owners and developers to incorporate the use of
low impact development (LID)/green infrastructure where feasible”).
However, beyond permit compliance, application of LID whenever
feasible can benefit any site design because it will result in an inherent

Rv is a measure of runoff volume capture and C, which is used to calculate
peak flow, are completely different parameters with completely different uses.
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reduction in storm water volume. Using LID practices such as
minimizing clearing and grading, limiting impervious surfaces, and
optimizing green spaces to prefer areas that have well-draining or
moderately well-draining soils will naturally result in a lower Rv value,
and therefore lower treatment volumes, even before GIPs or TSS
removal BMPs are designed.  As well, flood control detention facilities
and storm water drainage systems will be smaller and require less labor
and materials to construct.  More green space and less infrastructure
can often equal construction cost savings while enhancing the aesthetic
value of a developed property. LID is discussed in greater detail in
Chapter 5.

Site designers must consider the general design goals and principles for
runoff reduction design at an early stage in the development planning
process, ideally when site land use and layout is being conceptualized.
This need stems from the fact that a site’s pervious and impervious
layout is highly influential on the ability to reduce runoff, whether
naturally using the sites inherent hydrologic characteristics or using
engineered practices designed to infiltrate, evapotranspire, or harvest
and use. The Pre-Concept Plan Process, described in Chapter 2,
facilitates this early examination of a site.

3.5.3 Performance Standard Compliance Policies
The following general policies shall apply to developments and
redevelopments that are required by the Storm Water Management
Ordinance to meet the storm water quality protection standard (herein
referred to as “applicable developments”).  These policies are ordered
as shown in the policy flow shown in Figure 3-1.

1. Storm water quality protection performance standards
defined.
Rv (Preferred) Standard: Applicable developments shall be
designed and constructed to achieve a volumetric runoff coefficient
(Rv) less than or equal to 0.22 (Rv ≤ 0.22) and shall manage the
entire treatment volume for a 1.1-inch rainfall using on-site GIPs.
The Rv standard may be adjusted for Rv Credit eligible

developments in accordance with the policies defined in Chapter 4
of this Manual. Developments that achieve the Rv standard,
including those that are adjusted using Rv Credits, are exempt from
application of the TSS standard (see next paragraph).

TSS (fallback) Standard: Applicable developments that cannot
achieve the Rv standard (after available Rv Credits are applied)
shall be designed and constructed to achieve 80% TSS Removal for
the remainder of the treatment volume not captured using GIPs.
Use of the TSS performance standard shall only be approved if the
designer can show that Qualifying GIP Limitations (see policy 3
below) will restrict or prevent the use of GIPs and, thus, prevent
compliance with the Rv standard. Failure to meet the Rv standard
cannot be based solely on the difficulty or cost of implementing GIPs.

2. Required calculation methods. Compliance with the storm water
quality protection performance standard(s) shall be established
using the technical calculations and methods described in Chapter
4 of this Manual.

3. Qualifying GIP Limitations defined. The use of GIPs may be
limited at developments that have one or more of the following

For Your Information!
Compliance with the Rv performance standard using LID techniques and
GIPs is preferred over the TSS standard.  Hence, the use of the terms
“Preferred” and “Fallback” to describe the standards.  However, use of
the fallback (TSS) standard does not relieve the site designer from
applying the Annual Runoff Reduction Method, nor does it imply that LID
and GIPs will not be used.  Rather, such developments can still benefit
from the use of LID and GIPs in appropriate areas to reduce the overall
storm water volume that is generated. Ideally, in these situations, a
combination of LID, GIPs, and TSS Removal BMPs can be used to meet
storm water quality protection requirements.
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conditions.  The presence of such conditions may limit the site
designer’s ability to achieve the Rv standard at the property.

a. Natural physical conditions exist on the development site that
may limit or preclude the use of GIPs that rely on soil
infiltration.  Such conditions include, but are not limited to, the
following:

i. The presence of sinkholes or other karst features on, or
within close proximity to, the property;

ii. Shallow bedrock, hardpan layer(s), a high water table or
a similar condition that exists on, or within close
proximity to, the property.  Note: This condition does
NOT include the presence of poorly draining soils,
which are generally characterized by hydrologic soil
groups C or D. Poorly draining soils are accounted for in
the Annual Runoff Reduction Method (see Chapter 4).;

iii. Conditions dictate that infiltration-based GIPs would be
located within, or in close proximity to,
contractive/expansive soils and adjacent to on-site or
off-site structures where soil movement could result in
structural damage;

iv. Slopes greater than the maximums identified for the
appropriate application of certain GIPs (see Chapter 5
for more information on GIP design limitations).

b. The development property lacks the available area to create the
necessary hydrologic capacity to fully achieve the Rv standard
using GIPs.

c. Drinking water wells are in close proximity to the property, the
property is located in a wellhead protection area or a
groundwater protection area, or other conditions exist that
require the protection of groundwater.

d. Pre-existing soil contamination is present in areas that are or
could be subject to contact with infiltrating storm water.

e. The proposed use for the development is inconsistent with the
effective implementation of storm water capture and reuse
GIPs (i.e., cistern, green roof).

f. The placement of utilities precludes the use of GIPs.

g. The tract to be developed has a cultural, historic, or
archeological significance, as determined by the State Historic
Preservation Office or the City, which would be disturbed or
damaged by GIPs.

h. Other conditions that limit the use of GIPs as identified, or
accepted, by the Director.  Example: City staff know that the
property to be developed (or properties adjacent to it) has a
history of frequent flooding or wet conditions (standing water,
seepage, wet foundation crawlspace or basement, etc.).

4. Use of Qualifying GIP Limitations Form required. It is the
responsibility of the applicant to provide sufficient evidence to
support the conclusion that qualifying GIP limitations exist that
would prevent the site design from achieving the Rv standard. The
Qualifying GIP Limitations Form (see Appendix X) shall be used
for this purpose, and to document the presence of GIP limitations
on a development.  The form shall be completed by the applicant
and shall be submitted with the Storm Water Design Report.

For Your Information!
The Qualifying GIP Limitations Form must be submitted with the Storm
Water Design Report.  However, site designers are encouraged to discuss
potential GIP limitations with City staff prior to Report submittal to
facilitate a more efficient report review. The Pre-Concept Process is ideal
for this discussion.  See Chapter 2 for more information.
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3.6 Flood Protection
3.6.1 Overview
The Birmingham Storm Water Management Ordinance requires adherence to
three flood protection performance standards prior to discharge from
the property.  These standards are implemented by designing BMPs
that will temporarily store storm water and then release it at a
controlled rate.  The primary purpose of these standards are to provide
for the safety of the public and public and private property.

3.6.2 Local Flood Protection Policies
The local flood protection standard addresses the potential for
frequent localized nuisance flooding caused during smaller storms and
protects local streams from frequent erosive flows.  Policies are as
follows.

1. Local Flood Protection performance standard defined.
The storm water volume from a 1-year frequency, 24-hour
storm over the site, herein called the local flood protection
volume (LFPv), shall be captured and discharged over no less
than a 24-hour period (extended detention).  The 24-hour
release period shall be measured from the approximate center-
of-mass of the inflow hydrograph to the approximate center-of-
mass of the outflow hydrograph (see Chapter 4 for more
information).

2. Alternative approaches allowed. The Director may approve
the use of an alternative approach for channel erosion
protection if engineering analysis provided by the applicant
shows, in the engineering judgement of the Director, that the
alternative approach will offer equivalent or better protection.

3. Outlet erosion protection required. Erosion prevention
measures, such as energy dissipation and velocity control
devices, shall be provided at the outlet of BMPs which provide
channel erosion protection.

3.6.3 Overbank and Extreme Flood Protection Policies
The overbank flood protection standard reduces the potential for
stream-side flooding that can be caused by the hydraulic stacking of
peak discharges in local streams.  This results from variations in
hydrologic timing during more frequent, low- to moderately-sized
storm events.  In contrast, the extreme flood protection standard has
been established to reduce the potential for localized and regional
catastrophic flooding caused by very large storm events. Policies
associated with these standards are as follows.

1. Overbank Flood Protection performance standard defined.
Overbank flood protection shall be provided such that the
calculated post-development peak discharge resulting from the
10- and 25-year return frequency, 24-hour duration storm
events does not exceed the same 10-year and 25-year return
frequency, 24-hour duration storm events on the same site prior
to development.  This is achieved through detention of storm
water from the 10- and 25-year design storms.

2. Extreme Flood Protection performance standard defined.
The emergency spillway shall be designed to accommodate the
estimated runoff from a rainfall event with a 100-year return
frequency, 24-hour duration storm event without catastrophic
damage to the facility or downstream areas.

3.6.4 Downstream Flood Analysis Policy
The Birmingham Storm Water Management Ordinance also requires that a
downstream flood analysis be performed.  The purpose of the analysis
is to understand if construction of a new development or
redevelopment increases the potential for downstream flooding after its
construction.  In the event that the flood potential increases, the
analysis can provide valuable hydrologic data that can then be used to
analyze and design flood reduction alternatives to mitigate the problem.

1. Analysis Criteria. The downstream flood analysis shall be
applied throughout the 10% downstream analysis area and after
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all other performance standards have been met (i.e., the analysis
shall include the influence of on-site GIPs, TSS BMPs and
storage BMPs designed for storm water quality and flood
protection).

2. Downstream hydrologic analysis standard. The downstream
hydrologic analysis shall analyze the peak discharge for the 100-
year return frequency, 24-hour duration storm event at the
outfall(s) of the development and at each downstream tributary
junction to the point(s) in the storm water system where the
area of the portion of the site draining into the system is less
than or equal to 10% of the total drainage area above that point.

Land developments for which the downstream hydrologic
analysis does not indicate an increase in peak discharges or
downstream stream erosion are not exempt from conformance
with any of the other performance standards, criteria, and
design requirements established in this Manual.

If peak discharge increases are identified in the 10%
downstream analysis area, as defined in subsection (d)(3),
downstream flood protection measures shall be provided such
that calculated peak discharge for the 100-year return frequency,
24-hour duration storm event after development is no greater
after development of the site than that which would result from
the same duration storm in the same downstream analysis area
prior to development. The Director may require additional
analysis.

3. Alternatives for flood protection measures. Downstream
flood protection measures can be provided by downstream
conveyance improvements or purchase of flow easements in
lieu of additional or larger on-site storage BMPs, subject to
prior approval by the Director and satisfaction of all of the
following requirements.

a. Sufficient hydrologic and hydraulic analysis must be
presented that show that the alternative approach will offer
adequate protection from downstream increased flooding
for all potentially affected downstream property owners.

b. The applicant is responsible for submittal and approval of
any floodplain-related analyses and requirements, such as
No-Rise analyses, a Conditional Letter of Map Revision
(CLOMR) prior to construction, and a Letter of Map
Revision (LOMR) upon completion of construction.

c. The applicant is responsible for all state and federal permits
that may be applicable to the site including Alabama
Department of Environmental Management (ADEM)
construction storm water and other state required permits
or conditions and US Army Corps of Engineers Section 404
permits.

3.7 LID/GIP Design Credits & Incentives
3.7.1 Introduction
Birmingham has developed a strong program of incentives and credits
to further encourage the use of LID techniques and GI practices.
Table 3-2 presents lists and summarizes these incentives and credits.
More detail is provided in the sections that follow.

3.7.2 Curve Number Adjustment
The storm water treatment volume captured and removed using GIPs
can be considered when designing storage BMPs to meet the flood
protection performance standards.  This is done by making an
adjustment to reduce the curve number for the development based on
the volume captured by the GIP.  The curve number adjustment
procedure is provided in Chapter 4 of this Manual.
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Table 3-2. Birmingham LID/GI Design Incentives

Incentive or Credit Summary Description

Curve Number
Adjustment

The curve number is adjusted to account for
the storm water volume captured by GIPs.

Rv Credits
A reduced Rv standard is provided for certain
types of developments that inherently
include LID techniques.

Multi-Benefit GIP
Incentives

Design calculation parameters are adjusted
in recognition of GIPs that provide multiple
storm water quality benefits.

Open Space &
Greenway Incentive TBD

Green Factor Incentive TBD

Parking Lot Incentives TBD

Inherent Storm Water
Utility Fee Reductions

Storm water utility fees are inherently less
when LID techniques that reduce impervious
surface area are applied on a property.

3.7.3 Rv Credits
Birmingham has chosen to encourage certain types of developments
that, when designed in combination with LID techniques, can directly
support the City’s goals for sustainability while having less impact on
storm water quality when compared to developments designed using
standard approaches. These types of developments are being
encouraged using a crediting system that reduces the water quality
protection standard. The types of development being promoted are
listed below. Rv Credit policies, eligibility criteria and calculation
requirements are provided in Chapter 4 of this Manual.

 Encouraging brownfield redevelopments with planned
green spaces can result in less added impervious space within
Birmingham than an equivalent new development, and can
revitalize areas of the City that have degraded over time.

 Encouragement of dense developments (e.g., developments
with high vertical density or clustered buildings with
planned green spaces) can result in reduced storm water
volume per dwelling unit as compared to properties with
widespread imperviousness, and can help City planners
promote downtown redevelopment and “pocket” green
developments.

3.7.4 Multi-Benefit GIP Incentives
For the most part, LID techniques and GIPs rely on the preservation
or restoration of pervious land cover and native (or non-native but
well-draining) soils.  This promote infiltration and, in the case of
pervious (i.e., green) land cover, evapotranspiration. These GIPs can
receive storm water from other areas of the development, thus
providing multiple storm water benefits.

Alternately, other types of GIPs more explicitly mimic pre-construction
hydrology than others by attempting to manage rainfall where it falls
and over a relatively wide area, as opposed to just collecting and
managing storm water from other areas in a relatively small structural
facility. Green roofs and permeable/porous pavements and pavers are
rather unique from other GIPs in that they serve the function of a
traditionally impervious surface (e.g., a roof, a parking lot, a right-of-
way, etc.) but can mimic large pervious areas because they infiltrate
water into their structure, discharging no, or very little, storm water
during rain events.

The use of these “Multi-Benefit” GIP is strongly encouraged by
Birmingham through its offering of a number of volume-based GIP
incentives. The GIPs which can receive multi-benefit incentives are
listed below. The incentives are applied in the design calculations for
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the Annual Runoff Reduction Method. Incentive eligibility criteria and
design calculation requirements are provided in detail in Chapter 4.

3.7.5 Development Incentives: Open Space & Greenway,
Parking Requirements, Etc.

This space reserved.  TBD

3.7.6 Inherent Reductions in Storm Water Utility Fees
In Birmingham, storm water utility rates are calculated using the total
area and area of impervious surfaces on a property.  The amount of
impervious surface and the fee calculated are directly proportional to
each other - the higher the amount of impervious surface then the
higher the storm water utility fee. This relationship between
impervious surface and utility fee results in a “built-in” incentive for the
use of some LID techniques which target the preservation of pervious
land cover and native soils (i.e., green space).  Thus, developments that
include these LID techniques will have less impervious surfaces reduce
the overall amount of impervious surface on a property and

In addition, some GIPs can preserve green space or return impervious
areas to vegetated land cover (i.e.., reforestation and stream buffers).
Others can mimic green spaces for small storms while providing a
functional space (i.e., green roofs and pervious pavements or pavers).
These LID/GI conditions are reflected in the hydrologic computations
in storm water quality design because they provide low Rv values and
reduce treatment volumes.  In flood and drainage system design, they
have low Runoff Coefficients (C), Curve Numbers (CN) and can
increase times of concentration (tc). Therefore, it follows that the
hydrologic mimicry of the LID techniques and GIPs can also result in
lower storm water utility fees than would be calculated using traditional
site and storm water designs.

3.8 Fee-in-Lieu Program
This space reserved. TBD

3.9 Offsite Mitigation Program
This space reserved.  TBD

3.10 Drainage System Design Policies
3.10.1 Overview
The policies in this section address the performance standards required
for the design of storm water drainage system components, including
pipes, ditches and culverts and their associated appurtenances, such as
curbs, gutter, catchbasins, outlets, headwalls, etc. Policies associated
with design methods and parameters are provided in Chapter 4.

3.10.2 Performance Standards
1. Design of storm water drainage collection systems. The

minimum return period to be used in the design of storm water
drainage collection systems shall be the 25-year return
frequency, 24-hour duration storm event. This standard may be
adjusted by the Director to accommodate downstream pipe
sizes.

2. Design of box culverts and pipes. The minimum return
period to be used in the design of box culverts and pipes shall
be the 25-year return frequency, 24-hour duration storm event.

3. Use of more stringent standards. Storm event return
frequencies greater than the minimums stated in this Manual
may be used for storm water drainage system design as
determined by the engineer of record. However, care should be
exercised when selecting a return period so that downstream
storm sewer systems are not adversely affected.
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4. Drainage systems located in floodplains. The Federal
Emergency Management Agency (FEMA) may have more
stringent requirements for storm water drainage systems located
within a flood hazard zone. It is the engineer of record’s
responsibility to determine if a storm water drainage system will
be within a flood hazard zone and to design it in accordance
with FEMA's requirements.
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