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1.0 STORMWATER PHASE Il PROGRAM OVERVIEW

BACKGROUND

Amendments to the Clean Water Act established a two-phased approach to manage
stormwater runoff and address non-point source pollution. The United States
Environmental Protection Agency (EPA) was the designated agency to develop and
implement the Stormwater Phase | and Phase Il Programs. The Stormwater Phase |
Program was promulgated under the Clean Water Act in 1990. Phase | addressed
stormwater runoff associated with larger municipalities and counties (100,000 residents
or greater), construction activities disturbing 5 acres or more, and industrial facilities
within eleven specific categories. EPA’s next step in achieving the goals of reducing
pollutants to the maximum extent practicable and protecting water quality was to develop
the Phase Il Program in 1999. The Stormwater Phase Il Program expanded the existing
Phase | Program to include smaller municipalities and counties (50,000 residents or
more and a population density of 1,000 residents per square mile) and construction
activities that disturb one acre or greater.

AFFECTED ENTITIES

Municipalities and counties designated under Phase Il included (1) small municipal
separate storm sewer systems (MS4s) within urbanized areas, (2) any MS4 contributing
substantially to stormwater pollutant loading of a regulated physically interconnected
MS4, and (3) any small MS4 meeting the criteria for designation as established by the
Mississippi Department of Environmental Quality (MDEQ). There were thirty-two
municipalities and counties within Mississippi required to develop and implement a
Stormwater Phase Il Program. The designated cities and counties were as follows:

Bay St. Louis Gautier Lamar County Pass Christian
Biloxi Gulfport Long Beach Pearl

Brandon Hancock County Madison Petal

Clinton Harrison County Madison County Rankin County
D’lberville Hattiesburg Moss Point Richland
DeSoto County Hinds County Ocean Springs Ridgeland
Flowood Horn Lake Olive Branch Southaven
Forrest County Jackson County Pascagoula Waveland

For a detailed list of contacts for the local designated entities, please see the Directory of
Designated Phase Il Entities provided as APPENDIX A.

Section 1.1 Page 1



STORMWATER DESIGN MANUAL

2.0 GENERAL PROGRAM REQUIREMENTS

As federally-mandated, the designated cities and counties are to develop and implement a
stormwater management program, evaluate and assess the program, and submit periodic
reports. Six minimum control measures are to be implemented under Phase Il Stormwater
Permits. The minimum measures are (1) public education and outreach; (2) public
involvement and participation; (3) illicit discharge detection and elimination; (4)
construction site stormwater runoff control; (5) post-construction stormwater management
in areas of new development and redevelopment; and (6) pollution prevention and good
housekeeping. Best Management Practices (BMPs) and measurable goals associated
with the BMPs are to be implemented in an effort to ensure success of the six minimum
control measures in achieving water quality improvements. The deadline for municipalities
and counties to submit the program and Notice of Intent to obtain permit coverage was March
10, 2003

3.0 PURPOSE OF THIS MANUAL

The purpose of this manual is to furnish additional policy, criteria and information,
including specifications and standards, for the proper implementation of the
requirements of Stormwater Ordinance No. . Of the six required
Phase Il Stormwater control measures, the primary focus of this manual shall be on illicit
discharge detection and elimination, construction site stormwater runoff control, and
post-construction stormwater management. This manual includes a list of acceptable
Stormwater treatment practices, including the specific design criteria for each
Stormwater practice. It shall also include operation, permitting, and inspection
checklists which shall be used by the AEA and/or Contractor in evaluating Stormwater
practices. The manual may be updated and expanded from time to time based on
improvements in engineering, science, monitoring and local maintenance experience.
Stormwater treatment practices that are designed and constructed in accordance with
these design and sizing criteria will be presumed to meet the minimum water quality
performance standards.

Section 1.1 Page 2
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SECTION 1.2

MDEQ GENERAL PERMIT
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State of Mississippi
Mississippi Department of
Environmental Quality (MDEQ)
Office of Pollution Control (OPC)
Water Pollution Control

MISSISSIPPI
SMALL MUNICIPAL SEPARATE
STORM SEWER SYSTEM (MS4)
GENERAL PERMIT

FOR CITIES, COUNTIES AND
OTHER DESIGNATED ENTITIES

TO DISCHARGE STORM WATER IN ACCORDANCE WITH THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

THIS CERTIFIES THAT

MS4s ISSUED A CERTIFICATE OF PERMIT COVERAGE :
UNDER THIS PERMIT ARE GRANTED PERMISSION TO DISCHARGE |

INTO

STATE WATERS

in accordance with effluent limitations, inspection requirements and other conditions set forth in Parts I through VI
hereof. This permit is issued in accordance with the ions oithe plississippi Water Poliution Control Law

STORM WATER FROM SMALL MUNICIPAL SEPARATE STORM SEWER SYSTEMS

o (Section 49-17-1 et seq., Mississippi Code of 1972), and the re fation)and standards adopted and promulgated

H thereunder, and under authority granted purfiant to Section %(b fthe Federal Water Pollution Control Act. |}
: MISSISSIPPI ENV ‘0 MENTAL QUALITY PERMIT BOARD n
| A |
! UTH@RIZED SIGNATURE i
n MISSISSIPPI MENT OF ENVIRONMENTAL QUALITY U
M Permit Issued: December 10, 2062 Permit No. MSRMS4 |
| Permit Expires: November 30, 2007 |
s SO AU A SN |
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PART I. PERMIT APPLICABILITY AND COVERAGE

PERMIT AREA

The permit covers the State of Mississippi.

ELIGIBILITY

1.

The permitting of selected storm sewer systems is required as a result of the U.S. Environmental
Protection Agency’s Phase II Storm Water Rule. This permit authorizes discharges of storm water from
small Municipal Separate Storm Sewer Systems (MS4s), as defined in 40 CFR 122.26(b)(16). MS4s are
authorized to discharge under the terms and conditions of this general permit that:

. operate a small MS4 within the State of Mississippi, and

. are located fully or partially within an urbanized area as determined by the latest census by the
Bureau of Census and pursuant to 40 CFR 122.32, or

3 as designated by the Mississippi Commission on Environmental Quality (Commission)

pursuant to 40 CFR 122.32(a)(2), 122.32(b), or 123.35(b)(3) or (4).

For the Mississippi Department of Transportation (MDOT), at a minimum, permit coverage must be
obtained for the entire counties (including cities within) of: DeSoto, Forrest, Hancock, Harrison, Hinds,
Jackson, Lamar, Madison and Rankin.

The discharges of storm water commingled with discharges authorized by and in compliance with
separate NPDES permits are authorized under this permit.

This permit authorizes the following non-storm water discharges provided: (1) they do not cause or
contribute to a violation of water quality standards, (2) the Executive Director of the Mississippi
Department of Environmental Quality (MDEQ) has determined these sources entering the MS4 are not a
substantial cause or contributor of pollutants entering the MS4 that may violate applicable state or
federal laws, regulations, or criteria, (3) the regulated entity has determined these sources entering the
MS4 are not a substantial contributor of pollutants entering the MS4 that may violate applicable state or
federal laws, regulations, or criteria, and (4) the regulated entity is implementing the Storm Water
Management Program as set forth in Part IV. of this permit:

water line flushing

landscape irrigation

diverted stream flows

rising ground waters

uncontaminated ground water infiltration (infiltration is defined as water other than wastewater
that enters a storm sewer system, including sewer service connections and foundation drains,
from the ground through such means as defective pipes, pipe joints, connections, or manholes.
Infiltration does not include, and is distinguished from, inflow.)

uncontaminated pumped ground water

discharges from potable water sources

foundation drains

air conditioning condensate

irrigation water

springs

water from crawl space pumps

footing drains

lawn watering runoff

water from individual residential car washing

flows from riparian habitats and wetlands

dechlorinated swimming pool discharges

street wash water

discharges or flows from fire fighting activities

fire hydrant flushings

external building wash downs which do not use detergents



C. LIMITATIONS ON COVERAGE

1. This permit does not authorize:

a. Storm water discharges that are mixed with non-storm water unless such non-storm water
discharges are in compliance with a separate NPDES permit.

b. Storm water discharges that are mixed with non-storm water discharges and that are determined
to be a substantial contributor of pollutants to waters of the United States.

c. Storm water discharges associated with industrial activity as defined in 40 CFR 122.26(b)(14)
(1) — (ix) and (xi).

d. Storm water discharges associated with construction activity as defined in 40 CFR
122.26(b)(14)(x) or 40 CFR 122.26(b)(15).

e. Discharges or discharge-related activities that are likely to jeopardize the continued existence
of any species that is listed as endangered or threatened under the Endangered Species Act
(ESA) or result in the adverse modification or destruction of habitat that is designated as
critical under the ESA. Coverage under this permit is available only if the regulated entity’s
storm water discharges, allowable non-storm water discharges, and discharge-related activities
are not likely to jeopardize the continued existence of any species that is listed as endangered
or threatened (“listed”) under the ESA or result in the adverse modification or destruction of
habitat that is designated as critical under the ESA (“critical habitat”).

f. Implementation of a Storm Water Management Program (SWMP) which directly and adversely
affect properties listed or eligible for listing in the National Register of Historic Places, unless
the regulated entity is in compliance with requirements of the National Historic Preservation
Act and has coordinated any necessary activities to avoid or minimize such direct and adverse
impacts with the appropriate State Historic Preservation Officer.

g. Storm water discharges, which result in violation of State Water Quality Standards.

2. Submission of a signed NOI will be deemed to constitute the regulated entity’s certification of eligibility
regarding Part I. C. 1. e. and 1. f. of this permit.

D. OBTAINING AUTHORIZATION

1. The regulated entity must submit a MS4 Notice of Intent (MS4 NOI) and a Storm Water Management
Program (SWMP) in accordance with the requirements of Part II. of this permit.

2. Upon review of the MS4 NOJI, the staff may require additional information, deny coverage, or require an
alternate permit. Staff decisions may be brought before the Mississippi Environmental Quality Permit
Board (Permit Board) for review and reconsideration at a regularly scheduled meeting.

3. A regulated entity is authorized to discharge storm water from its MS4 under the terms and conditions
of this permit, only upon receipt of written notification of approval of coverage by the Permit Board.
Discharge of storm water by a regulated entity without written notification of coverage or issuance of an
individual NPDES Storm Water Permit by the Permit Board is a violation of State law.

4. In the event that a regulated entity: (1) submits an MS4 NOI in a timely manner, and (2) substantially

complies with the requirements of the general permit, including development of the Storm Water
Management Program, the discharges occurring between the submission of the MS4 NOI and the
issuance of notification of coverage shall be considered in compliance with this permit.



E. REQUIRING AN INDIVIDUAL PERMIT OR ALTERNATIVE GENERAL PERMIT

1.

The Permit Board may require the regulated entity to apply for and obtain an individual NPDES permit
instead of coverage under this permit. Any interested person may petition the Permit Board to take
action under this paragraph in accordance with Section 49-17-29 of the Mississippi Code. The Permit
Board may require the regulated entity to apply for an individual NPDES permit only after they have
been notified in writing. This notice shall include reasons for this decision, an application form and a
filing deadline. The Permit Board may grant additional time upon request. If the regulated entity fails
to submit a requested application in a timely manner, coverage under this permit is automatically
terminated at the end of the day specified for application submittal.

The regulated entity may request to be excluded from permit coverage by applying for an individual
permit. The regulated entity shall submit an individual application in accordance with 40 CFR 122.33

) (i — iii).

Coverage under this permit is automatically terminated on the issuance or coverage date of the
respective alternate individual NPDES permit. When an alternate individual NPDES permit is denied,
coverage under this permit continues unless terminated on the date of such denial by the Permit Board.

PART II. SMALL MUNICIPAL SEPARATE STORM SEWER SYSTEM NOTICE

OF INTENT (MS4 NOI)

A. DEADLINES FOR NOTIFICATION

1.

A regulated entity desiring coverage for storm water discharges under this general permit shall submit a
MS4 NOI form. If the regulated entity is automatically designated under 40 CFR 122.32(a)(1), then the
regulated entity is required to submit a MS4 NOI and storm water management plan by March 10, 2003.
For regulated entities that have been designated by the Commission pursuant to 40 CFR 122.32(a)(2),
the regulated entity is required to submit an MS4 NOI and storm water management plan within 180
days of designation by the Commission. If a late MS4 NOI is submitted, the regulated entity’s
authorization is only for discharges that occur after permit coverage is granted. The Commission
reserves the right to take appropriate enforcement actions for any unpermitted discharges during the
period of March 10, 2003 to the time that the regulated entity obtains coverage.

MS4 NOI forms may be obtained from MDEQ by calling 601/961-5171. MS4 NOI forms, as well as
the general permit and guidance manual, and may also be found on the MDEQ web site at
www. deg. state. nms. us.

2. For regulated entities covered by a previous Small Municipal Separate Storm Sewer System (MS4)
General Permit, re-coverage must be made in accordance with the requirements of the reissued permit.
B. CONTENTS OF THE MUNICIPAL SEPARATE STORM SEWER SYSTEM NOTICE OF INTENT

The Notice of Intent shall be signed in accordance with Part VI. E. of this permit and shall include the following
information:

1.

2.

The name of the regulated entity, mailing address, and telephone number specifying the contact person.

An indication of whether the regulated entity is a Federal, State, County, Municipal, or other public
entity.

The urbanized area where your MS4 is located; the name of your organization, and county(ies) where
your MS4 is located.

The name of the major (named on a USGS Quad Map) receiving water(s).

A list of receiving waters that are on the latest State of Mississippi 303(d) list of impaired waters.


www.deq.state.ms.us

6. If relying on another governmental entity regulated under the storm water regulations (40 CFR 122.26 &
122.32) to satisfy one or more of the regulated entity’s permit obligations, the identity of that entity or
entities and the element(s) they will be implementing must be submitted. If the entity that the permitted
MS4 operator is relying on to carry out the requirements of the minimum control measure fails to meet
the permit requirements, it is the regulated entity’s responsibility to assure compliance.

7. As an attachment to the MS4 NOI, a Storm Water Management Program (SWMP) must be
submitted that includes the minimum requirements of Part IV. A. and B. of this permit.

JOINT MUNICIPAL SEPARATE STORM SEWER SYSTEM NOTICE OF INTENT (MS4 NOI)

A regulated entity may, pursuant to the Mississippi Storm Water Management District Act, Miss. Code Ann §
51-39-1 et. Seq., or under other applicable authority, partner with another regulated entity to develop and/or
implement a SWMP. However, each regulated entity remains responsible for the implementation of the SWMP
in their MS4. Each regulated entity must complete the joint MS4 NOI form. The SWMP must clearly describe
which regulated entity will be implementing each control measure.

WHERE TO SUBMIT THE MUNICIPAL SEPARATE STORM SEWER SYSTEM NOTICE OF
INTENT (MS4 NOI)

Complete and appropriately signed MS4 NOI forms must be submitted to:

Chief, Environmental Permits Division

MS Dept of Environmental Quality, Office of Pollution Control
P.O. Box 10385

Jackson, Mississippi 39289-0385

FAILURE TO NOTIFY

Failure to submit a MS4 NOI in accordance with State and Federal Law and Regulations, or as required by this
general permit and discharges of storm water from regulated MS4s to waters of the State without coverage under
this permit or an individual NPDES permit are violations of State law.

PART III. SPECIAL CONDITIONS

DISCHARGES TO WATER QUALITY IMPAIRED WATERS AND TOTAL MAXIMUM DAILY
LOAD (TMDL) ALLOCATIONS

If there are storm water discharges to a 303(d) listed impaired water, the SWMP must include a section
describing how the program will control the discharge of the pollutants of concern and not cause or contribute to
violations of water quality standards. The required description must identify specific measures and Best
Management Practices (BMPs) that will be implemented to collectively control the discharge of the pollutants of
concern so as not to cause or contribute to violations of water quality standards. During the term of the permit (5
years), additional measures may be required when a Total Maximum Daily Load (TMDL) has been specified for
a receiving waterbody or when a Watershed Management Plan has been adopted for a watershed.

DISCHARGE COMPLIANCE WITH WATER QUALITY STANDARDS

Discharges must not be causing or have the reasonable potential to cause or contribute to a violation of a water
quality standard. If a discharge authorized under this permit is later determined to cause or have the reasonable
potential to cause or contribute to the violation of an applicable water quality standard, MDEQ will notify the
regulated entity of such water quality violation(s) in writing and will provide the public information used by
MDEQ to make this determination. The regulated entity must take all necessary actions required by their SWMP
to ensure future discharges do not cause or contribute to the violation of a water quality standard and document
these actions in the SWMP. If such violations remain or re-occur, then additional measures such as the addition
of BMPs or the requirement to obtain an individual permit may be required by the Permit Board. Compliance
with this requirement does not preclude any enforcement activity as provided by the Clean Water Act for the
underlying violation.



PART IV. STORM WATER MANAGEMENT PROGRAM (SWMP)

A. REQUIREMENTS

The regulated entity must develop, implement, and enforce a Storm Water Management Program (SWMP)
designed to reduce the discharge of pollutants from its Municipal Separate Storm Sewer System (MS4) to the
maximum extent practicable (MEP) to protect water quality and to satisfy applicable water quality requirements
of the Clean Water Act. The SWMP is not required to address discharges into the regulated MS4 that occur
outside the jurisdiction (not owned or operated by the regulated entity) of the regulated entity. The SWMP
should include management practices; control techniques and system design, and engineering methods; and such
other provisions necessary for the control of pollutants to satisfy the applicable water quality requirements of the
Clean Water Act. The SWMP and MS4 NOI must be submitted by March 10, 2003. A regulated entity’s SWMP
must include the minimum control measures described in Section B. of this Part. The SWMP, at a minimum,
must be implemented for the entire urbanized area, or if designated separately by the MDEQ Executive Director,
the entire designated area. To the extent available to it, MDEQ will provide to the regulated entity EPA maps of
the relevant urbanized area. The plan must identify:

1. Best Management Practices (BMPs) that the regulated entity or partner regulated entity will implement for
each of the storm water minimum control measures.

2. Measurable goals for each of the BMPs including, as appropriate, the years in which the regulated entity will
undertake required actions, including interim milestones and the frequency of the action.

3. Responsible persons for implementing or coordinating the BMPs for the SWMP.
4. In addition to the requirements listed above, the regulated entity must:

a. Provide a rationale for how and why the regulated entity selected each of the BMPs and
measurable goals for the SWMP.

b. Develop and fully implement the regulated entity’s program by five years from permit
issuance.
c. Implement BMPs and set measurable goals that are targeted to addressing existing water

quality problems and preventing new water quality problems.
B. SIX MINIMUM CONTROL MEASURES

The six minimum control measures to be included in the SWMP are:
1. Public education and outreach on storm water impacts

The regulated entity must:

a. Implement a public education program to distribute educational materials to the community or
conduct equivalent outreach activities about the impacts of storm water discharges on water
bodies and the steps that the public can take to reduce pollutants in storm water runoff.

b. Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.
c. Document the decision process for the development of a storm water public education and

outreach program. The regulated entity’s rationale statement must address both the overall
public education program and the individual BMPs, measurable goals, and responsible persons
for this program. The rationale statement must include the following information, at a
minimum;:

(1) How the regulated entity plans to inform individuals and households about the steps they
can take to reduce storm water pollution such as proper septic system maintenance, proper



use and disposal of landscape and garden chemicals including fertilizers and pesticides,
protecting and restoring riparian vegetation and properly disposing of used motor oil or
household hazardous waste.

(2) How the regulated entity plans to inform individuals and groups on how to become
involved in the storm water program (with activities such as storm drain
stenciling/marking, adopt-a-stream, and liter clean-up projects).

(3) Who are the target audiences for the education program who are likely to have significant
storm water impacts (including commercial, industrial and institutional entities) and why
those target audiences were selected.

(4) What are the target pollutant sources the public education program is designed to address.

(5) What is the regulated entity’s outreach strategy, including the mechanisms (e.g., printed
brochures, newspapers, media, workshops, etc.) the regulated entity will use to reach target
audiences, and how many people the regulated entity expects to reach by the outreach
strategy over the permit term.

(6) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(7) Responsibility for overall management and implementation of the storm water public
education and outreach program and, if different, who is responsible for each of the BMPs
identified for this program.

Public Involvement/Participation
The regulated entity must:

a. At a minimum, notify the public of opportunities to provide input to the process of
implementing a SWMP by:

(1) Posting a notification of opportunities to participate at the courthouse of the county in
which the regulated entity exists, at the main post office serving the area of the regulated
entity, and in at least one library serving the area of the regulated entity.

(2) Publishing once a week for three weeks a notification of opportunities to participate in at
least one newspaper of general circulation in the county that includes the regulated entity
or, if the regulated entity is a municipality, in at least one newspaper of general circulation
in that municipality.

b. Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.
c. Document the decision process for the development of a storm water public

involvement/participation program. The regulated entity’s rationale statement must address
both the overall public involvement/participation program and the individual BMPs,
measurable goals, and responsible persons for this program. The rationale statement must
include the following information, at a minimum:

(1) How the regulated entity has and will continue to involve the public in the development
and submittal of the MS4 NOI and SWMP.

(2) What is the plan to involve the public in the development and implementation of this
program.

(3) Who are the target audiences for the public involvement program, including a description

of the types of ethnic and economic groups engaged? The regulated entity is encouraged
to actively involve all potentially affected stakeholder groups, including commercial and
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industrial businesses, trade associations, environmental groups, homeowners associations,
and educational organizations, among others.

(4) What are the types of public involvement activities included in the program. Where
appropriate, consider the following types of pubic involvement activities:

(a) Citizen representatives on a storm water management panel

(b) Public hearings

(¢) Working with citizen volunteers willing to educate others about the program
(d) Volunteer monitoring or stream/beach clean-up activities

(5) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(6) Responsibility for the overall management and implementation of the storm water public
involvement/participation program and, if different, who is responsible for each of the
BMPs identified for this program

Illicit discharge detection and elimination

The regulated entity must:

a.

Develop, implement and enforce a program to detect and eliminate illicit discharges (as defined
in 40CFR 122.26(b)(2)) into the regulated entity’s small MS4.

Develop, if not already completed, a storm sewer system map, showing the location of all
outfalls and the names and location of all waters of the United States that receive discharges
from those outfalls.

To the extent allowable under State or local law, effectively prohibit, through ordinance, or
other regulatory mechanism, non-storm water discharges into the regulated entity’s storm
sewer system and implement appropriate enforcement procedures and actions. If the regulated
entity’s ordinance or regulatory mechanism is already developed, include a copy of the relevant
sections with the program.

Develop and implement a plan to detect and address illicit discharges, including illegal
dumping, to the regulated entity’s system.

Inform public employees, businesses, and the general public of hazards associated with illegal
discharges and improper disposal of waste.

Address the non-storm water discharges or flows identified in Part I. B. 4. of this permit only if
the regulated entity or MDEQ identify them as significant contributors of pollutants to the
regulated entity’s small MS4. The regulated entity may also develop a list of other similar
occasional incidental non-storm water discharges (e.g. non-commercial or charity car washes,
etc.) that will not be addressed as illicit discharges. These non-storm water discharges must not
be reasonably expected (based on available information) to be significant sources of pollutants
to the MS4. If a list of incidental non-storm water discharges is developed the regulated entity
must:

(1) Document in your plan any local controls or conditions placed on the discharges.

(2) Include a provision prohibiting any individual non-storm water discharge that is
determined to be contributing significant amounts of pollutants to the MS4.



Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.

Document the decision process for the development of a storm water illicit discharge detection
and elimination program. The regulated entity’s rationale statement must address both the
overall illicit discharge detection and elimination program and the individual BMPs,
measurable goals, and responsible persons for this program. The rationale statement must
include the following information, at a minimum:

(1) The plan to detect and address illicit discharges to the regulated entity’s system, including
discharges from illegal dumping and spills. This plan must include dry weather field
screening for non-storm water flows. This plan must also address on-site sewage disposal
systems that flow into the regulated entity’s storm drainage system. This description must
address the following, at a minimum:

(a) Procedures for locating priority areas which include areas with higher likelihood of
illicit connections (e.g., areas with older sanitary sewer lines)

(b) Procedures for tracing/locating the source of an illicit discharge
(c) Procedures for removing the source of the illicit discharge
(d) Procedures for program evaluation and assessment

(2) How the regulated entity plans to inform public employees, businesses, and the general
public of hazards associated with illegal discharges and improper disposal of waste.
Include in the regulated entity’s description how this plan will coordinate with the
regulated entity’s public education minimum measure and the regulated entity’s pollution
prevention/good housekeeping minimum measure programs. Illicit discharge education
actions may include storm drain marking, a program to promote, publicize, and facilitate
public reporting of illicit connections or discharges, and distribution of outreach materials.

(3) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(4) Responsibility for overall management and implementation of the storm water illicit
discharge detection and elimination program and, if different, who is responsible for each
of the BMPs identified for this program.

Construction site storm water runoff control

The regulated entity must:

a.

Develop, implement, and enforce a program to reduce pollutants in any storm water runoff to
the small MS4 from construction activities that result in a land disturbance of greater than or
equal to one (1) acre. Reduction of storm water discharges from construction activity
disturbing less than one (1) acre must be included in your program if that construction activity
is part of a larger common plan of development or sale that would disturb one (1) acre or more.
The program must include the development and implementation of, at a minimum:

(1) An ordinance or other regulatory mechanism to require erosion and sediment controls, as
well as sanctions to ensure compliance, to the extent allowable under State or local law. If
an ordinance or regulatory mechanism is already developed, include a copy of the relevant
sections with the storm water management program description.

(2) Requirements for construction site operators to implement appropriate erosion and
sediment control best management practices.
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(3) Requirements for construction site operators to control waste such as discarded building
materials, concrete truck washout, chemicals, litter, and sanitary waste at the construction
site that may cause adverse impacts to water quality.

(4) Procedures for site plan review which incorporate consideration of potential water quality
impacts.

(5) Procedures for receipt and consideration of information submitted by the public.
(6) Procedures for site inspection and enforcement of control measures.

Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.

Document the decision process for the development of a construction site storm water control
program. The regulated entity’s rationale statement must address the overall construction site
storm water control program, the individual BMPs, measurable goals, and responsible persons
for this program. The rationale statement must include the following information, at a
minimum:

(1) The procedures for site plan review, including the review of pre-construction site plans,
which incorporate consideration of potential water quality impacts and consistency with
local sediment and erosion control requirements.

(2) The procedures for receipt and consideration of information submitted by the public.
Consider coordinating this requirement with the regulated entity’s public education
program.

(3) The procedures for site inspection and enforcement of control measures, including how the
regulated entity will prioritize sites for inspection based on the nature of the construction
activity, topography, soil characteristics, and receiving water quality. Some examples of
sanctions to ensure compliance include non-monetary penalties, fines, bonding
requirements and/or permit denials for non-compliance.

(4) The procedures to provide appropriate educational training measures for construction site
operators.

(5) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(6) Responsibility for overall management and implementation of the construction site storm
water control program and, if different, who is responsible for each of the BMPs identified
for this program.

Post-construction storm water management in new development and
redevelopment

The regulated entity must:

a.

Develop, implement, and enforce a program to address storm water runoff from new
development and redevelopment projects that disturb greater than or equal to one (1) acre,
including projects less than one (1) acre that are part of a larger common plan of development
or sale, that discharge into the regulated entity’s small MS4. The program must ensure that
controls are in place that would prevent or minimize water quality impacts.

Develop and implement strategies, which include a combination of structural and/or non-
structural best management practices (BMPs), appropriate for the regulated entity.
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Use an ordinance or other regulatory mechanism to address post-construction runoff from new
development and redevelopment projects to the extent allowable under State or local law. If
this ordinance or regulatory mechanism is already developed, include a copy of the relevant
sections with the program.

Ensure adequate long-term operation and maintenance of BMPs.

Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.

Document the decision process for the development of a post-construction storm water
management program. The regulated entity’s rationale statement must address the overall post-
construction storm water management program, the individual BMPs, measurable goals, and
responsible persons for this program. The rationale statement must include the following
information, at a minimum:

(1) The regulated entity’s program to address storm water runoff from new development and
redevelopment projects. Include in this description any specific priority areas for this
program.

(2) How the regulated entity’s program will be specifically tailored for the regulated entity,
minimize water quality impacts, and attempt to maintain pre-development runoff
conditions.

(3) Any non-structural BMPs in the program, including, as appropriate:

(a) Policies and ordinances that provide requirements and standards to direct growth to
identified areas, protect sensitive areas such as wetlands and riparian areas, maintain
and/or increase open space (including a dedicated funding source for open space
acquisition), provide buffers along sensitive water bodies, minimize impervious
surfaces, and minimize disturbance of soils and vegetation and encourage infill
development in higher density urban areas, and areas with existing storm sewer

infrastructure.

(b) Education programs for developers and the public about project designs that minimize
water quality impacts.

(c) Measures such as minimization of the percentage of impervious area after
development, and minimization of directly connected impervious areas.

(4) Any structural BMPs in the program, including, as appropriate:
(a) Storage practices such as wet ponds and extended-detention outlet structures.

(b) Filtration practices such as grassed swales, bioretention cells, sand filters and filter
strips.

(c) Infiltration practices such as infiltration basins, infiltration trenches and pervious
concrete.

(5) Ensure the appropriate implementation of the structural BMPs by considering some or all
of the following:

(a) Pre-construction review of BMP design
(b) Inspections during construction to verify BMPs are built and properly designed

(c) Post-construction inspection and maintenance of BMPs
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(d) Penalty provisions for non-compliance

(6) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(7) Responsibility for overall management and implementation of the regulated entity’s post-
construction storm water management program and, if different, who is responsible for
each of the BMPs identified for this program.

Pollution prevention/good housekeeping for municipal operations
The regulated entity must:

a. Develop and implement an operation and maintenance program that includes a training
component and has the ultimate goal of preventing or reducing pollutant runoff from the
regulated entity’s operations.

b. Using training materials that are available from EPA, the State, or other organizations, the
regulated entity’s program must include employee training to prevent and reduce storm water
pollution from activities such as park and open space maintenance, fleet and building
maintenance, new construction and land disturbances, and storm water system maintenance.

c. Define appropriate BMPs for this minimum control measure and measurable goals for each
BMP.
d. Document the decision process for the development of a pollution prevention/good

housekeeping program for municipal operations. The regulated entity’s rationale statement
must address the overall pollution prevention/good housekeeping program, the individual
BMPs, measurable goals, and responsible persons for this program. The rationale statement
must include the following information, at a minimum:

(1) The regulated entity’s program must specifically list the municipal operations that are
impacted by this operation and maintenance program. The regulated entity must also
include a list of industrial facilities that the regulated entity owns or operates which are
covered by General Storm Water Permits or have individual NPDES Storm Water Permits.

Include the facility’s coverage number and/or permit number.

(2) Any employee training program the regulated entity will use to prevent and reduce storm
water pollution from activities such as park and open space maintenance, fleet and
building maintenance, new construction and land disturbances, and storm water system
maintenance. Describe any existing, available materials the regulated entity plans to use.
Describe how this training program will be coordinated with the outreach programs
developed for the public information minimum measure and the illicit discharge minimum
measure.

(3) The regulated entity’s program description must specifically address the following areas:

(a) Maintenance activities, maintenance schedules, and long-term inspection procedures
for controls to reduce floatables (including froth, oil and floating solids) and other
pollutants to the MS4.

(b) Controls for reducing or eliminating the discharge of pollutants from streets, roads,
highways, municipal parking lots, maintenance and storage yards, waste transfer
stations, fleet or maintenance shops with outdoor storage areas, salt/sand storage
locations and waste transfer stations.

(c) Procedures for the proper disposal of waste removed from the MS4 and regulated

entity’s operations, including dredge spoil, accumulated sediments, floatables, and
other debris.
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(d) Procedures to ensure that new flood management projects are assessed for impacts on
water quality and existing projects are assessed for incorporation of additional water
quality protection devices or practices.

(4) How the regulated entity will evaluate the success of this minimum measure, including
how the measurable goals for each of the BMPs were selected.

(5) Responsibility for overall management and implementation of the pollution
prevention/good housekeeping program and, if different, who is responsible for each of the
BMPs identified for this program.

C. SHARING RESPONSIBILITY

1.

Implementation of one or more of the minimum measures may be shared with another entity, or the
other entity may fully take over the measure. A regulated entity may rely on another entity only if:

a. The other entity, in fact, implements the control measure.

b. The particular control measure, or component of that measure, is at least as stringent as the
corresponding permit requirement.

c. The other entity agrees to implement the control measure on the regulated entity’s behalf and
accepts this obligation in writing. This obligation must be maintained as part of the description
of the regulated entity’s storm water management program. If the other entity fails to
implement the control measure on the regulated entity’s behalf, then the regulated entity
remains liable for any discharges due to that failure to implement.

In the case of the construction minimum measure, MDEQ may agree to assume responsibility, if
petitioned by the regulated entity, for the portion of the minimum measure that addresses large
construction activities five (5) acres and greater. If MDEQ agrees to assume responsibility the regulated
entity is not required to include that portion of the minimum control measure in the SWMP nor required
to address large construction in the annual report.

D. REVIEWING AND UPDATING STORM WATER MANAGEMENT PROGRAMS

1.

Storm Water Management Program Review: The regulated entity must do an annual review of their
Storm Water Management Program in conjunction with preparation of the annual report required under
Part V. C. of this permit.

Storm Water Management Program Update: The regulated entity may change their Storm Water
Management Program during the life of the permit in accordance with the following procedures:

a. Changes adding (but not subtracting or replacing) components, control measures, or
requirements to the Storm Water Management Program may be made at any time upon written
notification to MDEQ. These changes must be documented in the annual report.

b. Changes subtracting or replacing ineffective or impracticable components, control measures, or
requirements, specifically identified in the Storm Water Management Program, with alternate
components, controls, or requirements may be requested at any time. Unless denied by the
Permit Board, changes proposed in accordance with the criteria below shall be deemed
approved and may be implemented 60 days from submittal of the request. If request is denied,
the Permit Board, or MDEQ acting on behalf of the Permit Board, will respond in writing. The
regulated entity’s modification requests must include the following:

(1) An analysis of why the components, control measures, goals, or requirements are
ineffective or impracticable (including cost analyses).
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C.

(2) Expectations on the effectiveness of replacement components, control measures, goals, or
requirements.

(3) An analysis of why the replacement components, control measures, goals, or requirements
are expected to achieve the goals of the components, controls, or requirements to be
replaced.

Change requests or notifications must be made in writing and signed in accordance with
Part VI. E. of this permit.

3. Storm Water Management Program Updates Required by MDEQ:

a.

The Permit Board may require changes to the Storm Water Management Program as needed to:

(1) Address impacts on receiving water quality caused, or contributed to, by discharges from
the MS4.

(2) Include additional control measures when a Total Maximum Daily Load (TMDL) has been
specified for a receiving waterbody, when a Watershed Management Plan has been
adopted for a watershed or if a coverage recipient’s SWMP proves to be inadequate in
reducing pollutants in storm water runoff.

(3) Include more stringent requirements necessary to comply with new Federal statutory or
regulatory requirements.

(4) Include such other conditions necessary to comply with the requirements of the Clean
Water Act.

Changes requested by the Permit Board must be made in writing, set forth the time schedule for
the regulated entity to develop the changes, and offer the regulated entity the opportunity to
propose alternative program changes to meet the objective of the requested modification. All
changes required by the Permit Board will be made in accordance with 40 CFR 124.5, 40 CFR
122.62, or as appropriate 40 CFR 122.63.

Transfer of Operational Authority, or Responsibility for Storm Water Management Program

Implementation: The regulated entity must implement the Storm Water Management Program on all
new areas added to the regulated entity’s portion of the municipal separate storm sewer system (or for
which the regulated entity becomes responsible for implementation of storm water quality controls) as
expeditiously as practicable, but not later than one year from addition of the new areas. Implementation
may be accomplished in a phased manner to allow additional time for controls that cannot be
implemented immediately.

a.

Within 90 days of a transfer of operational authority, or responsibility for storm water
management program implementation, the regulated entity must have a plan for implementing
the regulated entity’s Storm Water Management Program on all affected areas. The plan may
include schedules for implementation. Information on all new annexed areas and any resulting
updates required to the Storm Water Management Program must be included in the annual
report.

Only those portions of the Storm Water Management Programs specifically required as permit
conditions shall be subject to the modification requirements of 40 CFR 124.5. Addition of
components, controls, or requirements by the regulated entity(s) and replacement of an
ineffective or infeasible BMP implementing a required component of the Storm Water
Management Program with an alternate BMP expected to achieve the goals of the original
BMP shall be considered minor changes to the Storm Water Management Program and not
modifications to the permit.
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E. FAILURE TO IMPLEMENT STORM WATER MANAGEMENT PROGRAM (SWMP)

Any permit noncompliance constitutes a violation of the Mississippi Water Pollution Control Law and is grounds
for enforcement action against the MS4. In addition, failure by the MS4 to initiate appropriate enforcement
actions as defined in the SWMP may be the basis for State determination that the MS4 has failed to take timely
enforcement action. In instances where the State determines that the MS4 has not initiated timely and
appropriate enforcement action, the State may proceed with any or all enforcement options against the discharger
and MS4 under the Clean Water Act.

PART V. LIMITATIONS, MONITORING, AND REPORTING

A. STORM WATER DISCHARGES

Storm water shall be free from:

1. debris, oil, scum, and other floating materials other than in trace amounts
2. eroded soils and other materials that will settle to form objectionable deposits in receiving waters
3. suspended solids, turbidity and color at levels inconsistent with the receiving waters
4. substances in concentrations that would cause violation of State Water Quality Criteria in the receiving
waters
B. MONITORING

The coverage recipient must evaluate program compliance, the appropriateness of their identified best
management practices, and progress towards achieving their identified measurable goals. Although water quality
sampling and analysis may be used by a regulated entity, it is not a requirement of this permit.

C. ANNUAL REPORTS

The coverage recipient must prepare and submit to MDEQ an annual report. The objective of the annual report is
to summarize the progress made in implementing the conditions of the permit and elements of the storm water
management plan. These annual reports must include, at a minimum:

1. The status of compliance with permit conditions, an assessment of the appropriateness of the coverage
recipient’s identified BMPs and progress towards achieving the coverage recipient’s identified
measurable goals for each of the minimum control measures.

2. Results of information collected and analyzed, including monitoring data, if any, during the reporting
period.

3. A summary of the storm water activities planned during the next reporting cycle.

4. Proposed changes to the storm water management program, including changes to any BMPs or any

identified measurable goals that apply to the program elements.

5. Changes in any identified measurable goals that apply to the program elements.
6. Notice that you are relying on another government entity to satisfy some of your permit obligations (if
applicable).
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F.

7. The number of small construction projects receiving approval from the MS4. Small construction
projects are land disturbance activities of equal to or greater than one (1) acre and less than five (5)
acres or are part of a larger common plan of development or sale with a planned disturbance of equal to
or greater than one (1) acre and less than five (5) acres. Small construction activity does not include
routine maintenance that is performed to maintain the original line and grade, hydraulic capacity, and
original purpose of the facility (i.e. an existing ditch, channel, or other similar storm water conveyance,
as well as routine grading of existing dirt roads, asphalt overlays of existing roads, and similar
maintenance activities).

8. The number of large construction projects receiving approval from the MS4. Large construction
projects are land disturbance activities of equal to or greater than five (5) acres or are part of a larger
common plan of development or sale with a planned disturbance of equal to or greater than five (5)
acres. Large construction activity does not include routine maintenance that is performed to maintain the
original line
and grade, hydraulic capacity, and original purpose of a ditch, channel, or other similar storm water
conveyance. Large construction activity does not include the routine grading of existing dirt roads,
asphalt overlays of existing roads, and similar maintenance activities.

9. Documentation that all control measures being planned or implemented that may address Wasteload
Allocation (WLA) provisions of a TMDL, if it is found that a MS4 must implement specific WLA
provisions of a TMDL. Also, include a schedule of implementation for all planned controls.

10. Certification that the MS4 NOI and SWMP are up to date. The annual report shall be certified
according to Part VI. H. of this permit.

REPORTING

The annual reports required in Part V. C. of this permit are to be submitted annually postmarked no later than
the 28th day of January. The first submission may be for less than a 12-month period. Reports shall be
submitted to the OPC at the following address:

Chief, Environmental Compliance and Enforcement Division
Office of Pollution Control, Dept of Environmental Quality
P.O. Box 10385
Jackson, Mississippi 39289-0385

RECORDKEEPING

All records, reports and information resulting from activities required by this permit shall be retained for a period
of at least three years from the date of the coverage recipient’s MS4 NOI, inspection or report. The coverage
recipient must make records required by this permit, including the regulated entity’s SWMP, available to the
public at reasonable times during regular business hours. (The regulated entity may assess a reasonable charge
for copying. The coverage recipient may require a member of the public to provide advance notice, not to exceed
two working days.)

NONCOMPLIANCE REPORTING

1. Anticipated Noncompliance. The regulated entity shall give at least 10 days advance notice, if
possible, before any planned noncompliance with permit requirements.

2. Unanticipated Noncompliance. The regulated entity shall notify the OPC orally within 24 hours from
the time he or she becomes aware of unanticipated noncompliance. A written notice shall be provided
to the OPC within 5 working days of the time he or she becomes aware of the circumstances. The
written report shall describe the cause, the exact dates and times, steps taken or planned to reduce,
eliminate, or prevent reoccurrence of the noncompliance and, if the noncompliance has not ceased, the
anticipated time for correction.

17



PART VI. OTHER PERMIT CONDITIONS

DUTY TO COMPLY

Any permit noncompliance constitutes a violation of the Mississippi Water Pollution Control Law and is
grounds for enforcement action or coverage termination and requiring reapplication in accordance with Part I. E.
1. of this permit.

CONTINUATION OF AN EXPIRED GENERAL PERMIT

All general permits and coverages issued by the Permit Board shall remain in full force and effect until the
Permit Board makes a final determination regarding any reissuance, modification, or revocation of the permits
and coverages.

DUTY TO MITIGATE

The regulated entity shall take all reasonable steps to minimize or prevent any discharge in violation of this
permit that is likely to adversely affect human health or the environment.

DUTY TO PROVIDE INFORMATION

The regulated entity shall furnish to the MDEQ, within a reasonable time, any information which the MDEQ
may request to determine compliance with this permit.

SIGNATORY REQUIREMENTS

All Notice of Intent forms, reports, certifications, or information submitted to the permitting authority, or that
this permit requires be maintained by you shall be signed and certified as follows:

1. The MS4 NOI(s) and SWMP(s) submitted to the OPC shall be signed by a principal executive officer or
ranking elected official. For purposes of this section, a principal executive officer of a Federal agency
includes (1) the chief executive officer of the agency, or (2) a senior executive officer having
responsibility for the overall operations of a principal geographic unit of the agency (e.g., Regional
Administrators of EPA).

2. All reports required by this permit, and other information requested by the Permit Board shall be signed
by a person described above or a duly authorized representative (see F. below).

DULY AUTHORIZED REPRESENTATIVE
A person is a duly authorized to sign submissions to the OPC only if:
1. the authorization is made in writing by a person described in E., above, and submitted to the MDEQ.
2. the authorization specifies either an individual or a position having responsibility for the overall
operation of the regulated activity, such as manager, operator, superintendent or one having overall
environmental responsibility (a duly authorized representative may be a named individual or any
individual occupying a named position).
CHANGES TO AUTHORIZATION
If an authorization is no longer accurate because a different individual or position has permit responsibility, a

new authorization satisfying the above requirements must be submitted to the MDEQ prior to or together with
any reports, information or applications signed by the representative.
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CERTIFICATION
Any person signing documents under this section shall make the following certification:

I certify under penalty of law that this document and all attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

OIL AND HAZARDOUS SUBSTANCE LIABILITY

Nothing in this permit shall relieve the regulated entity from responsibilities, liabilities, or penalties under
Section 311 of the Clean Water Act (CWA).

PROPERTY RIGHTS

The issuance of this permit does not convey any property rights of any sort, nor any exclusive privileges, nor
does it authorize any injury to private property nor any invasion of personal rights, nor any infringement of
Federal, State or local laws or regulations.

SEVERABILITY

The provisions of this permit are severable, and if any provision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit shall not be affected thereby.

PROPER OPERATION AND MAINTENANCE

The regulated entity shall at all times properly operate and maintain all facilities and systems of treatment and
control (and related appurtenances) which are installed or used by the regulated entity to achieve compliance
with the conditions of this permit including the storm water pollution prevention plan. Proper operation and
maintenance includes adequate laboratory controls with appropriate quality assurance procedures and requires
the operation of backup or auxiliary facilities when necessary to achieve compliance with permit conditions.

BYPASS PROHIBITION

Bypass (see 40 CFR 122.41(m)) is prohibited and enforcement action may be taken against a regulated entity for
a bypass, unless: (1) The bypass was unavoidable to prevent loss of life, personal injury, or severe property
damage; (2) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance during normal periods of equipment downtime. This conditions is
not satisfied if the regulated entity should, in the exercise of reasonable engineering judgement, have installed
adequate backup equipment to prevent a bypass which occurred during normal periods of equipment downtime
or preventive maintenance; and (3) The regulated entity submitted notices per Part V. F. of this permit.

UPSET CONDITIONS

An upset (see 40 CFR 122.41(n)) constitutes an affirmative defense to an action brought for noncompliance
with technology-based permit limitations if a regulated entity shall demonstrate, through properly signed,
contemporaneous operating logs, or other relevant evidence, that: (1) An upset occurred and the regulated entity
can identify the specific cause(s) of the upset, (2) The permitted facility was at the time being properly operated,
(3) The regulated entity submitted notices per Part V. F. of this permit). The regulated entity took remedial
measures as required under Part VI. C. of this permit. In any enforcement proceeding, the regulated entity has
the burden of proof that an upset occurred. No determination made during administrative review of claims that
noncompliance was caused by upset, and before an action for noncompliance, is final administrative action
subject to judicial review.
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INSPECTION AND ENTRY

The regulated entity shall allow MDEQ or an authorized representative, upon the presentation of credentials and
other documents as may be required by law, to

1. enter upon the regulated entity’s premises where a regulated activity is located or conducted or where
records must be kept under the conditions of this permit;

2. have access to and copy at reasonable times any records that must be kept under the conditions of this
permit; and

3. inspect at reasonable times any facilities or equipment.

PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated for cause. A request by the regulated entity
for permit or coverage modification, revocation and reissuance, or termination, or a certification of planned
changes or anticipated noncompliance does not stay any permit condition.

SCIENTIFIC, TECHNICAL AND LEGAL ENVIRONMENTAL ASSISTANCE

As provided in Parts III. A., III. B. and Part IV. B. 1. — 6. above, where a discharge authorized under this permit
is determined to cause or have the reasonable potential to cause or contribute to the violation of an applicable
water quality standard or other requirement of a regulation promulgated by the Commission or any of the
minimum control measures set forth in its SWMP and required by this permit (referred to herein as
“Environmental Requirement”), MDEQ shall, in writing, notify the regulated entity of the actual or potential
violation of the Environmental Requirement. After receiving such notification from MDEQ, the regulated entity
may request MDEQ assistance in determining the source of the pollutant discharge to the MS4, which is causing
the MS4 to violate or have the potential to violate the Environmental Requirement. Such requests are proper
where MDEQ’s scientific, technical, or other environmental knowledge may assist the regulated entity in
isolating and addressing sources of actual or potential violation of the Environmental Requirement which are not
readily discoverable by the regulated entity after completing the procedures required by the regulated entity’s
SWMP. When a regulated entity requests MDEQ assistance, MDEQ will provide to the regulated entity
available public information relevant to MDEQ’s notification.

The Commission shall retain jurisdiction and responsibility to enforce compliance with all applicable
Commission regulations and the permit. The regulated entity shall retain jurisdiction and responsibility to
enforce compliance with its SWMP, local laws, regulations, and ordinances. MDEQ), as appropriate and able,

will provide technical assistance to the regulated entity as it pursues judicial or administrative enforcement
procedures. However, the implementation of the SWMP remains the responsibility of the regulated entity.

PART VII. REOPENER CLAUSE
REQUIREMENT TO OBTAIN AN INDIVIDUAL OR ALTERNATIVE GENERAL PERMIT
If there is evidence indicating potential or realized impacts on water quality due to storm water discharge covered
by this permit, the regulated entity may be required to obtain an individual permit or an alternative general permit
in accordance with Part I. E. of this permit or the permit may be modified to include different limitations and/or
requirements.

PERMIT MODIFICATION

Permit modification or revocation will be conducted according to 40 CFR 122.62, 122.63, 122.64 and 124.5.
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PART VIII. DEFINITIONS

All definitions contained in Section 502 of the Act and 40 CFR 122 shall apply to this permit and are incorporated herein by
reference. For convenience, simplified explanations of some regulatory/statutory definitions have been provided, but in the
event of a conflict, the definition found in the Statute or Regulation takes precedence.

Best Management Practices “BMPs” means schedules of activities, prohibitions of practices, maintenance procedures, and
other management practices to prevent or reduce the pollution of State. BMPs also include treatment requirements, operating
procedures, and practices to control runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material storage.

Codes of Federal Regulations “CFR” are documents containing all finalized regulations. The contents of 40 CFR are all
related to the environmental aspects.

“Commission” means the Mississippi Commission on Environmental Quality

Control Measure as used in this permit, refers to any Best Management Practice or other method used to prevent or reduce
the discharge of pollutants to waters of the State.

CWA or “The Act” means the Clean Water Act (formerly referred to as the Federal Water Pollution Control Act or Federal
Water Pollution Control Act Amendments of 1972) Pub.L. 92-500, as amended Pub. L. 95-217, Pub. L. 95-576, Pub. L. 96-
483 and Pub. L. 97-117, 33 U.S.C. 1251 et.seq.

Discharge-Related Activities include: activities which cause, contribute to, or result in storm water point source pollutant
discharges; and measures to control storm water discharges, including the siting, construction and operation of best
management practices (BMPs) to control, reduce or prevent storm water pollution.

Illicit Connection means any man-made conveyance connecting an illicit discharge directly to a municipal separate storm
sewer.

Illicit Discharge means any discharge to a municipal separate storm sewer that is not composed entirely of storm water
except discharges pursuant to a NPDES permit (other than the NPDES permit for discharges from the municipal separate
storm sewer) and those non-storm water discharges identified in Part I.B.3. of this permit.

Larger Common Plan of Development or Sale means a contiguous area where multiple separate and distinct construction
activities are occurring under one plan. The plan in a common plan of development or sale is broadly defined as any
announcement or piece of documentation (including a sign, public notice or hearing, sales pitch, advertisement, drawing,
permit application, zoning request, computer design, etc.) or physical demarcation (including boundary signs, lot stakes,
surveyor markings, etc.) indicating that construction activities may occur on a specific plot.

Major Receiving Water(s) are those waters of the State that are named on an United States Geological Quadrangle Map.

Maximum Extent Practicable “MEP” is the statutory standard that establishes the level of pollutant reductions that
operators of regulated MS4s must achieve. The CWA requires that NPDES permits for discharges from MS4s ‘shall require
controls to reduce the discharge of pollutants to the maximum extent practicable, including management practices, control
techniques and system, design and engineering methods.”” Compliance with the conditions of the general permit and the
series of steps associated with identification and implementation of the minimum control measures will satisty the MEP
standard. EPA has intentionally not provided a precise definition of MEP to allow maximum flexibility in MS4 permitting.
MS4s need the flexibility to optimize reductions in storm water pollutants on a location-by-location basis. EPA envisions that
this evaluative process will consider such factors as conditions of receiving waters, specific local concerns, and other aspects
included in a comprehensive watershed plan. Other factors may include MS4 size, climate, implementation schedules,
current ability to finance the program, beneficial uses of receiving water, hydrology, geology, and capacity to perform
operation and maintenance. The pollutant reductions that represent MEP may be different for each small MS4, given the
unique local hydrologic and geologic concerns that may exist and the differing possible pollutant control strategies.
Therefore, each regulated entity will determine appropriate BMPs to satisfy each of the six minimum control measures
through an evaluative process.

EPA envisions application of the MEP standard as an iterative process. MEP should continually adapt to current conditions
and BMP effectiveness and should strive to attain water quality standards. Successive iterations of the mix of BMPs and
measurable goals will be driven by the objective of assuring maintenance of water quality standards. If, after implementing
the six minimum control measures there is still water quality impairment associated with discharges from the MS4, after
successive permit terms the regulated entity will need to expand or better tailor its BMPs within the scope of the six
minimum control measures for each subsequent permit. EPA envisions that this process may take two to three permit terms.

Measurable Goals are a municipality’s storm water program goals, which are intended to gauge permit compliance and
program effectiveness.

21



Municipality refers to a city, town, county, district, association, or other public body created by or under State law and
having jurisdiction over disposal of sewage, industrial wastes, or other wastes.

MS4 is an acronym for "Municipal Separate Storm Sewer System" and is used to refer to either a Large, Medium (e.g. "the
Jackson MS4"), 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 (e.g., the Jackson MS4 includes
MS4s operated by the city of Jackson, the Mississippi Department of Transportation (MDOT) - state and interstate highways,
their right-of —ways and thoroughfares [including highways, streets, roads, bridges, maintenance facilities, service areas, and
rest areas] within the jurisdictional boundary of MDOT, the University Medical Center and others).

Municipal Separate Storm Sewer means a conveyance or system of conveyances (including roads with drainage systems,
municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm drains): (i) Owned or operated by a
State, city, town, borough, county, parish, district, association, or other public body (created by or pursuant to State law)
having jurisdiction over disposal of sewage, industrial wastes, storm water, or other wastes, including special districts under
State law such as a sewer district, flood control district or drainage district, or similar entity, or an Indian tribe or an
authorized Indian tribal organization, or a designated and approved management agency under section 208 of the CWA that
discharges to waters of the United States; (ii) Designed or used for collecting or conveying storm water; (iii) Which is not a
combined sewer; and (iv) Which is not part of a Publicly Owned Treatment Works (POTW).

National Pollutant Discharge Elimination System “NPDES” refers to Section 402 of the federal Clean Water Act.

NOI is an acronym for “Notice of Intent” to be covered by this permit and is the mechanism used to “register” for coverage
under a general permit.

Permit Board means the Mississippi Environmental Quality Permit Board established pursuant to Miss. Code Ann. § 49-17-
28.

Phase II is the second stage of the State and Federal storm water permit regulations.

Regulated Entity is a small MS4 within the State of Mississippi and located fully or partially within an urbanized area as
determined by the latest Decennial Census pursuant to 40 CFR '122.32, or designated by MDEQ pursuant to 40 CFR 123.35.

Small Municipal Separate Storm Sewer System refers to all separate storm sewers that are owned or operated by the
United States, a State, city, town, borough, county, parish, district, association, or other public body (created by or pursuant
to State law) having jurisdiction over disposal of sewage, industrial wastes, storm water, or other wastes, including special
districts under State law such as a sewer district, flood control district or drainage district, or similar entity, or an Indian tribe
or an authorized Indian tribal organization, or a designated and approved management agency under section 208 of the CWA
that discharges to waters of the United States, but is not defined as “large” or “medium” municipal separate storm sewer
system (those municipalities with a population of 100,00 or more) . This term includes systems similar to separate storm
sewer systems in municipalities, such as systems at military bases, large hospital or prison complexes, and highways and
other thoroughfares. The term does not include separate storm sewers in very discrete areas, such as individual buildings.

Storm Water means rainfall runoff, snowmelt runoff, and surface runoff.

Storm Water Management Program “SWMP” refers to a comprehensive program to manage the quality of storm water
discharged from the municipal separate storm sewer system.

Total Maximum Daily Load "TMDL" means the calculated maximum permissible pollutant loading to a waterbody at
which water quality standards can be maintained. The sum of wasteload allocations (WLAs) and load allocations (LAs) for
any given pollutant.

Urbanized Area “UA” is a land area comprising one or more places {core and fringe} with urban limits defined by a

population density of 1,000 people per square mile and its contiguous census tracks of 500 people per square mile — that
together have a residential population of at least 50,000.
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Storm water Ordinance, City of Olive Branch

ORDINANCE NO.

AN ORDINANCE ESTABLISHING STORM WATER CONTROLS AND
MANAGEMENT PRACTICES FOR THE CITY OF OLIVE BRANCH,
MISSISSIPPI.

WHEREAS, uncontrolled Stormwater drainage and discharge may have a significant adverse
impact on the health, safety and general welfare of the City of Olive Branch and the quality of
life of its citizens by carrying Pollutants into the receiving waters; and

WHEREAS, the City of Olive Branch is required by Federal law and regulation, particularly
Title 33 United States Code (U.S.C.), and 40 Code of Federal Regulations (CFR) Chapter I, Part
122.32 through 122.35, to obtain a National Pollutant Discharge Elimination System (NPDES)
Permit from the Mississippi Department of Environment Quality for Stormwater discharges from
the City of Olive Branch Separate Storm Sewer System, hereafter referred to as the City of Olive
Branch (MS4).

WHEREAS, the NPDES Permit requires the City of Olive Branch to impose controls to reduce
the discharge of Pollutants in Stormwater to the maximum extent practicable using management
practices, control techniques and system design and engineering methods, and such other
provisions which are determined to be appropriate for the control of such Pollutants.
THEREFORE, BE IT NOW ORDAINED BY THE CITY OF OLIVE BRANCH BOARD OF
ALDERMEN that this Stormwater Ordinance for the City of Olive Branch, is established and
reads as follows:

STORMWATER ORDINANCE

CHAPTER 1:GENERAL PROVISIONS

Section 1-1: Introduction / Purpose

The purpose of this Ordinance is to establish minimum Stormwater management requirements
and controls to protect and safeguard the general health, safety, and welfare of the public
residing in watersheds within this jurisdiction. This Ordinance seeks to meet that purpose
through the following objectives:

1. Minimize increases in Stormwater runoff from any development in order to reduce
flooding, siltation and stream bank erosion and maintain the integrity of stream channels.

2. Minimize increases in nonpoint source pollution caused by Stormwater runoff from
development that would otherwise degrade local water quality.

3. Minimize the total annual volume of surface water runoff that flows from any specific

Site during and following development to not exceed the pre-development hydrologic
regime to the maximum extent practicable.

STORMWATER ORDINANCE DRAFT 1 1/31/2006



4, Reduce Stormwater runoff rates and volumes, soil erosion and nonpoint source pollution,
wherever possible, through Stormwater management controls and to ensure that these
management controls are properly maintained and pose no threat to public safety.

5. To regulate the contribution of Pollutants to the municipal separate storm sewer system
(MS4) by Stormwater discharges by any user.

6. To prohibit Illicit Connections and Discharges to the municipal separate storm sewer
system.

7. To establish legal authority to carry out all inspection, surveillance and monitoring

procedures necessary to ensure compliance with this Ordinance.
8. Enable the City of Olive Branch to comply with the NPDES Permit and applicable
regulations (at 40 CFR 122.32-35) for Stormwater discharges.

Section 1-2: Compatibility with Other Permit and Ordinance Requirements

All other ordinances and parts of other ordinances inconsistent with any part of this Ordinance
are hereby repealed to the extent of such inconsistency or conflict. This Ordinance is not
intended to interfere with, abrogate, or annul any other rule or regulation, statute, or other
provision of law. The requirements of this Ordinance should be considered minimum
requirements, and where any provision of this Ordinance imposes restrictions different from
those imposed by any other, rule or regulation, or other provision of law, whichever provisions
are more restrictive or impose higher protective standards for human health or the environment
shall be considered to take precedence.

Section 1-3: Severability

If the provisions of any article, section, subsection, paragraph, subdivision or clause of this
Ordinance shall be judged invalid by a court of competent jurisdiction, such order of judgment
shall not affect or invalidate the remainder of any article, section, subsection, paragraph,
subdivision or clause of this Ordinance.

Section 1-4. Responsibility for Administration.

The City of Olive Branch shall administer, implement, and enforce the provisions of this
Ordinance and may establish an enforcement department to carry forth these functions. Any
powers granted or duties imposed upon the City of Olive Branch may be delegated, in writing,
by the Board of Aldermen of the City of Olive Branch to the established enforcement department
(hereinafter AEA) acting in the beneficial interest of or in the employ of the City of Olive
Branch.

Section 1-5: Enactment
This Ordinance shall take effect on January 1, 2006 for the City of Olive Branch.
Section 1-6: Development of a Stormwater Design Manual
The City of Olive Branch shall furnish additional policy, criteria and information including

specifications and standards, for the proper implementation of the requirements of this
Ordinance in the form of a Stormwater Design Manual.
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This manual will include a list of acceptable Stormwater treatment practices, including the
specific design criteria for each Stormwater practice. The manual may be updated and expanded
from time to time, at the discretion of the City of Olive Branch, based on improvements in
engineering, science, monitoring and local maintenance experience. Stormwater treatment
practices that are designed and constructed in accordance with these design and sizing criteria
will be presumed to meet the minimum water quality performance standards.

Section 1-7: Definitions

For the purpose of this Ordinance, unless specifically defined below, words or phrases shall be
interpreted so as to give them the meaning they have in common usage and to give this article it's
most effective application. Words in the singular shall include the plural, and words in the plural
shall include the singular. Words used in the present tense shall include the future tense. The
word "shall" connotes mandatory and not discretionary; the word "may" is permissive.

Accelerated Erosion: erosion caused by development activities that exceeds the natural processes
by which the surface of the land is worn away by the action of water, wind, or chemical action.

Accidental Discharges: a discharge prohibited by this Ordinance into the City of Olive Branch
MS4 that occurs by chance and without planning or consideration prior to occurrence.

Applicant: a property owner or agent of a property owner who has filed an application for a
Stormwater management permit.

Authorized Enforcement Agency or AEA: employees or designees of the City of Olive Branch
designated to enforce this Ordinance.

Best Management Practices or BMPs: schedules of activities, a prohibition of practices,
maintenance procedures and other management practices to prevent or reduce the pollution of
Stormwater runoff. BMPs also include treatment requirements, operating procedures, and
practices to control Site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw
materials storage.

Building: any structure, either temporary or permanent, having walls and a roof, designed for the
shelter of any person, animal, or property, and occupying more than 100 square feet of area.

Channel: a natural or artificial Watercourse with a definite bed and banks that conducts
continuously or periodically flowing water.

Clean Water Act or the Act: the Federal Water Pollution Control Act, as amended,
codified at 33 U.S.C. 1251 et. seq.

Clearing: Any activity that removes the vegetative surface cover from land.

Commercial: property devoted in whole or part to commerce, that is, the exchange and buying
and selling of commodities or services.
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Construction Activity: any clearing, grading, excavating, or equipment usage that will result in
the disturbance of the land surface and is subject to NPDES construction permits. These include
construction projects resulting in land disturbances of 1 acre or more or projects less than 1 acre
that are part of a larger common plan of development as required by 40 CFR 122. The term shall
not include:
Such minor construction activities as home gardens and individual home landscaping, home
repairs, home maintenance work and other related activities that result in minor soil erosion;
Individual service and sewer connections for single or two family residences;
Agricultural practices involving the establishment, cultivation or harvesting of products of
the field or orchard, preparing and planting of pasture land, forestry land management
practices including harvesting, farm ponds, dairy operations, and livestock and poultry
management practices and the construction of farm buildings;
Any project carried out under the technical supervision of the Natural Resources
Conservation Service of the United States Department of Agriculture;
Installation, maintenance, and repair of any underground public utility line when such
activity occurs in an existing hard surface road, street or sidewalk, provided the activity is
confined to the area of the road, street or sidewalk that is hard surfaced and a street, curb,
gutter or sidewalk permit has been obtained,;

Contaminated Property: an area where land use or activities generate highly contaminated runoff,
with concentrations of Pollutants in excess of those typically found in Stormwater.

Dedication: the deliberate appropriation of property by its owner for general public use.

Detention: the temporary storage of storm runoff in a Stormwater management practice with the
goals of controlling peak discharge rates and providing gravity settling of Pollutants.

Detention Facility: a detention basin or alternative structure designed for the purpose of
temporary storage of stream flow or surface runoff and gradual release of stored water at
controlled rates.

Developer: a person who undertakes land disturbance activities.

Drainage Easement: a legal right granted by a landowner to a grantee allowing the use of private
land for Stormwater management purposes.

Drainage Way: Any channel that conveys surface runoff through a construction activity or land
disturbance activity Site.

Erosion Control: Measures that prevent erosion.

Erosion and Sediment Control Plan: a plan that is designed to minimize the accelerated erosion
and sediment runoff at a construction activity or land disturbance activity Site.

Fee in Lieu: a payment of money in place of meeting all or part of the Stormwater
performance standards required by this ordinance.

Grading: Excavation or fill of material, including the resulting conditions thereof.
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Hazardous Materials. Any material, including any substance, waste, or combination thereof,
which because of its quantity, concentration, or physical, chemical, or infectious characteristics
may cause, or significantly contribute to, a substantial present or potential hazard to human
health, safety, property, or the environment when improperly treated, stored, transported,
disposed of, or otherwise managed.

Hydrologic Soil Group (HSG): a Natural Resource Conservation Service classification system in
which soils are categorized into four runoff potential groups. The groups range from A soils,
with high permeability and little runoff production, to D soils, which have low permeability rates
and produce much more runoff.

Illegal Discharge. Any direct or indirect non-Stormwater discharge to the Storm Drain System,
except as exempted in this Ordinance.

Ilicit Connections. An illicit connection is defined as either of the following:

Any drain or conveyance, whether on the surface or subsurface, which allows an illegal
discharge to enter the Storm Drain System including but not limited to any conveyances which
allow any non-Stormwater discharge including sewage, process wastewater, and wash water to
enter the Storm Drain System and any connections to the Storm Drain System from indoor drains
and sinks, regardless of whether said drain or connection had been previously allowed,
permitted, or approved by an authorized enforcement agency or, Any drain or conveyance
connected from a commercial or industrial land use to the Storm Drain System which has not
been documented in plans, maps, or equivalent records and approved by an authorized
enforcement agency.

Impervious Cover: those surfaces that cannot effectively infiltrate rainfall (e.g., building
rooftops, pavement, sidewalks, driveways, etc).

Industrial Activity. Stormwater activities subject to NPDES Industrial Permits as defined in 40
CFR, Section 122.26 (b)(14).

Industrial Facility: a business engaged in industrial production or service, that is, a business
characterized by manufacturing or productive enterprises or a related service business.

Industrial Stormwater Permit: A National Pollutant Discharge Elimination System permit issued
to a commercial industry or group of industries that regulates the pollutant levels associated with
industrial Stormwater discharges or specifies on-Site pollution control strategies.

Infiltration: the process of percolating Stormwater into the subsoil.

Infiltration Facility: any structure or device designed to infiltrate retained water to the
subsurface. These facilities may be above grade or below grade.

Institutional: an established organization, especially of a public or charitable nature.

Junk motor vehicle: for the purpose of this ordinance only, shall mean any vehicle which shall
include by way of example but not be limited to the following vehicle types: Automobiles,
construction equipment, motorcycles, and trucks which meet all of the following requirements:
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three years old or older; extensively damaged, such damage including but not limited to any of
the following: A broken window or windshield or missing wheels, engine, or transmission;
apparently inoperable; without a valid current registration; and has a fair market value equivalent
only to the value of the scrap in it

Jurisdictional Wetland: areas inundated or saturated by surface water 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 include
swamps, marshes, bogs, and similar areas.

Land Disturbance Activity: any activity which changes the volume or peak flow discharge rate of
rainfall runoff from the land surface. This may include the grading, digging, cutting, scraping, or
excavating of soil, placement of fill materials, paving, construction, substantial removal of
vegetation, or any activity which bares soil or rock or involves the diversion or piping of any
natural or man-made Watercourse.

Land Owner: the legal or beneficial owner of land, including those holding the right to purchase
or lease the land, or any other person holding proprietary rights in the land.

Multi-Family Residential: an apartment building or other residential structure built for three or
more units or lots under common ownership, and condominiums of three or more units.

MS4: Municipal Separate Storm Sewer System. This means the City of Olive Branch separate
Stormwater system both natural and manmade as may be subject to the NPDES Storm Water
Permit for City of Olive Branch.

National Pollutant Discharge Elimination System or NPDES Permit: a permit issued pursuant to
33 U.S.C. Chapter 26 Water Pollution Prevention and Control, Subchapter IV Permits and
Licenses, Section 1342 that authorizes the discharge of Pollutants to waters of the United States,
whether the permit is applicable on an individual, group, or general area-wide basis.

Nonpoint Source Pollution: pollution from any source other than from any discernible, confined,
and discrete conveyances, and shall include, but not be limited to, Pollutants from agricultural,
silvicultural, mining, construction, subsurface disposal and urban runoff sources.

Non-Stormwater Discharge: any discharge to the Storm Drain System that is not composed
entirely of Stormwater.

Notice of Intent or N.O.I.: a written notice by the discharger to the Mississippi Department of
Environmental Quality that a person wishes his discharge to be authorized under a general permit
authorized by state law or regulation.

Off-Site Facility: a Stormwater management measure located outside the subject property
boundary described in the permit application for land development activity.

On-Site Facility: a Stormwater management measure located within the subject property
boundary described in the permit application for land development activity.
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Perimeter Control: A barrier that prevents sediment from leaving a Site either by filtering
sediment-laden runoff, or diverting it to a sediment trap or basin.

Person: any individual, partnership, co-partnership, firm company, trust estate, governmental
entity or any other legal entity, or their legal representatives, agents or assigns. The masculine
gender shall include the feminine, the singular shall include the plural where indicated by
context.

Phasing: Clearing a parcel of land in distinct phases, with the stabilization of each phase before
the clearing of the next.

Pollutant: Anything that causes or contributes to pollution. Pollutants may include, but are not
limited to: paints, varnishes, and solvents; oil and other automotive fluids; nonhazardous liquid
and solid wastes and yard wastes; refuse, rubbish, garbage, litter, or other discarded or
abandoned objects, ordinances, and accumulations, so that same may cause or contribute to
pollution; floatables; pesticides, herbicides, and fertilizers; hazardous substances and wastes;
sewage, fecal coliform and pathogens; dissolved and particulate metals; animal wastes; wastes
and residues that result from constructing a building or structure; and noxious or offensive matter
of any kind.

Pollution Prevention Plans: a written Site-specific plan to eliminate or reduce and control the
pollution of Stormwater through designed facilities, natural or constructed, and best management
practices.

Premises: any building, lot, parcel of land, or portion of land whether improved or unimproved
including adjacent sidewalks and parking strips.

Private Property: any building, lot, parcel of land, or portion of land whether improved or
unimproved which does not belong to the City of Olive Branch.

Redevelopment: any construction, alteration or improvement exceeding 43,560 square feet in
areas where existing land use is high density commercial, industrial, institutional or multi-family
residential.

Sediment Control: Measures that prevent eroded sediment from leaving the Site.

Significant Spills: Releases of oil or hazardous substances in excess of reportable quantities
under Section 311 of the Clean Water Act (at 40 CFR 110.10 and CFR 117.21) or section 102 of
the Comprehensive Environmental Response Compensation and Liability Act (CERCLA), (at
CFR 302.4).

Site: A parcel of land, or a contiguous combination thereof, where construction or disturbance
activity is performed as a single unified operation.

Stabilization: The use of practices that prevent exposed soil from eroding.

Start of Construction: The first land-disturbing activity associated with a development, including
land preparation such as clearing, grading and filling; installation of streets and walkways;
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excavation for basements, footings, piers or foundations; erection of temporary forms; and
installation of accessory buildings such as garages.

Stop Work Order: an order issued which requires that all construction activity on a Site be
stopped.

Storm Drainage System: Publicly-owned facilities by which Stormwater is collected and/or
conveyed, including but not limited to any roads with drainage systems, municipal streets,
gutters, curbs, inlets, piped storm drains, pumping facilities, retention and detention basins,
natural and human-made or altered drainage channels, reservoirs, and other drainage structures.

Stormwater or Storm Water: refers to water induced or created from precipitation whether rain,
snow or ice and either stored, collected, detained, absorbed, or discharged.

Stormwater Management: the use of structural or non-structural practices that are designed to
reduce Stormwater runoff pollutant loads, discharge volumes, and/or peak flow discharge rates.

Stormwater Pollution Prevention Plan (SWPPP): A document which describes the Best
Management Practices and activities to be implemented by a person or business to identify
sources of pollution or contamination at a Site and the actions to eliminate or reduce pollutant
discharges to Stormwater, Stormwater Conveyance Systems, and/or Receiving Waters to the
Maximum Extent Practicable.

Stormwater Retrofit: a Stormwater management practice designed for an existing Site that
previously had either no Stormwater management practice in place or a practice inadequate to
meet the Stormwater management requirements of the Site.

Stormwater Runoff: flow on the surface of the ground, resulting from precipitation.

Stormwater Treatment Practices (STPs): measures, either structural or nonstructural, that are
determined to be the most effective, practical means of preventing or reducing point source or
nonpoint source pollution inputs to Stormwater runoff and water bodies.

Toxic Pollutant: any pollutant or combination of Pollutants listed as toxic in 40 CFR Part 401
promulgated by the Administrator of the Environmental Protection Agency under the provisions
of 33 U.S.C. 1317,

Variance: The modifications of the minimum Stormwater management requirements contained
in this Ordinance for specific circumstances where strict adherence of the requirement would
result in unnecessary hardship and not fulfill the intent of this Ordinance.

Wastewater: any water or other liquid, other than uncontaminated Stormwater, discharged from a
facility.

Water Quality: characteristics that are related to the physical, chemical, biological, and/or
radiological integrity of Stormwater.
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Watercourse: a permanent or intermittent stream or other body of water, either natural or man-
made, which gathers or carries surface water.

Waterway A channel that directs surface runoff to a Watercourse, or to the public storm drain.

Waterway Buffer: an area separating a waterway or body of water from buildings and/or
structures. Typically, buffers are maintained in a "natural” or vegetative state providing
environmental and aesthetic benefits.

CHAPTER 2: ILLICIT DISCHARGES AND CONNECTIONS
Section 2-1. Introduction

The purpose of this chapter is to provide for the health, safety, and general welfare of the citizens
of the City of Olive Branch through the regulation of non-storm water discharges to the Storm
Drainage System to the maximum extent practicable as required by federal and state law. This
chapter establishes methods for controlling the introduction of Pollutants into the municipal
separate storm sewer system (MS4) in order to comply with requirements of the National
Pollutant Discharge Elimination System (NPDES) permit process.

Section 2-2.  Applicability.

This chapter shall apply to all water entering the Storm Drain System generated on any
developed and undeveloped lands unless explicitly exempted by the City of Olive Branch.

Section 2-3.  Ultimate Responsibility

The standards set forth herein and promulgated pursuant to this Ordinance are minimum
standards; therefore this Ordinance does not intend nor imply that compliance by any person will
ensure that there will be no contamination, pollution, nor unauthorized discharge of Pollutants.

Section 2-4. Discharge Prohibitions.
2-4.1 Prohibition of Illegal Discharges

No person shall discharge or cause to be discharged into the City of Olive Branch Storm Drain
System or Watercourses any materials, including but not limited to Pollutants or waters
containing any Pollutants that cause or contribute to a violation of applicable water quality
standards, other than Stormwater. Contaminants include, but are not limited to, the following:
trash or debris, construction materials; petroleum products (including but not limited to, oil,
gasoline, grease, fuel oil, or hydraulic fluids); antifreeze and other automotive products; metals
(in either particulate or dissolved form); flammable or explosive materials, radioactive material;
batteries (including but not limited to, lead acid automobile batteries, alkaline batteries, lithium
batteries, or mercury batteries), acids; alkalis ( or bases), paints, stains, resins; lacquers (or
varnishes); degreasers (and/or solvents), drain cleaners, pesticides, herbicides, fertilizers, steam
cleaning wastes, soaps, detergents, ammonia, chlorine; bromine and other disinfectants, heated
water; animal waste from commercial animal or feeder lot operations; leaking sanitary sewers
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and connections; recreational vehicle waste, animal carcasses, food wastes, medical wastes,
collected lawn clippings, leaves, branches; bark and other fibrous materials; collected silt,
sediment, or gravel; dyes (except as noted below); chemicals not normally found in
uncontaminated water; any hazardous material or waste not listed above; washing of fresh
concrete for cleaning and/or finishing purposes or to expose aggregates; junk motor vehicles, and
leaking solid waste disposal containers.

The commencement, conduct or continuance of any illegal discharge to the Storm Drain System

is prohibited except as described as follows:

1. The following discharges are exempt from discharge prohibitions established by this
ordinance: water line flushing or other potable water sources, landscape irrigation or lawn
watering, diverted stream flows, rising ground water, uncontaminated ground water
infiltration to storm drains, uncontaminated pumped ground water, foundation or footing
drains (not including active groundwater dewatering systems), crawl space pumps, air
conditioning condensation, swimming pools, springs, non-commercial washing of
vehicles, natural riparian habitat or wet-land flows, fire fighting activities, and any other
water source not containing Pollutants.

2. Discharges specified in writing by the AEA as being necessary to protect public health
and safety.

3. Dye testing is an allowable discharge, but requires a verbal notification to the
authorized enforcement agency (AEA) prior to the time of the test.

4. The prohibition shall not apply to any non-Stormwater discharge permitted under an

NPDES permit, waiver, or waste discharge order issued to the discharger and
administered under the authority of the Federal Environmental Protection Agency,
provided that the discharger is in full compliance with all requirements of the permit,
waiver, or order and other applicable laws and regulations, and provided that written
approval has been granted for any discharge to the Storm Drain System.

2-4.2 Prohibition of Illicit Connections

The construction, use, maintenance or continued existence of illicit connections to the Storm
Drain System is prohibited. This prohibition expressly includes, without limitation, illicit
connections made in the past, regardless of whether the connection was permissible under law or
practices applicable or prevailing at the time of connection.

A person is considered to be in violation of this Ordinance if the person connects a line
conveying sewage to the MS4, or allows such a connection to continue.

Section 2-5.  Suspension of MS4 Access

2-5.1 Suspension due to Illicit Discharges in Emergency Situations

The AEA may, without prior notice, suspend MS4 discharge access to a person when such
suspension is necessary to stop an actual or threatened discharge which presents or may present
imminent and substantial danger to the environment, or to the health or welfare of Persons, or to
the MS4 or Waters of the United States. If the violator fails to comply with a suspension order
issued in an emergency, the AEA may take such steps as deemed necessary to prevent or
minimize damage to the MS4 or Waters of the United States, or to minimize danger to Persons.
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2-5.2  Suspension due to the Detection of Illicit Discharge

Any Person discharging to the MS4 in violation of this Ordinance may have his MS4 access
terminated if such termination would abate or reduce an illicit discharge. The AEA will notify a
violator of the proposed termination of its MS4 access. The violator may petition the AEA for a
reconsideration and hearing.

A Person commits an offense if the Person reinstates MS4 access to premises terminated
pursuant to this Section, without the prior approval of the AEA.

Section 2-6. Requirement to Prevent, Control, and Reduce Stormwater Pollutants by the
use of Best Management Practices.

AEA will adopt requirements identifying Best Management Practices for any activity, operation,

or facility which may cause or contribute to pollution or contamination of Stormwater, the Storm
Drain System, or waters of the U.S. The owner or operator of a Commercial or Industrial
establishment shall provide, at his own expense, reasonable protection from accidental discharge
of prohibited materials or other wastes into the Storm Drain System or Watercourses through the
use of these structural and nonstructural BMPs. Further, any Person responsible for a property or
premise, which is, or may be, the source of an Illicit Discharge, may be required to implement, at
said person's expense, additional structural and non-structural BMPs to prevent the further
discharge of Pollutants to the MS4.

Section 2-7. Watercourse Protection.

Every person owning property through which a Watercourse passes shall keep and maintain that
part of the Watercourse within the property free of trash, debris, excessive vegetation, and other
obstacles that would pollute, contaminate, or significantly retard the flow of water through the
Watercourse. In addition, the owner shall maintain existing privately owned structures within or
adjacent to a Watercourse, so that such structures will not become a hazard to the use, function,
or physical integrity of the Watercourse.

Section 2-8. Notification of Spills, Illicit Discharges or Connection.

Notwithstanding other requirements of law, as soon as any person responsible for a facility or
operation, or responsible for emergency response for a facility or operation has information of
any known or suspected release of materials which are resulting or may result in Illicit
Discharges or Pollutants discharging into Stormwater, the Storm Drain System, or water of the
U.S., said person shall take all necessary steps to ensure the discovery, containment, and cleanup
of such release. In the event of such a release of hazardous materials said person shall
immediately notify emergency response agencies of the occurrence via emergency dispatch
services. In the event of a release of nonhazardous materials, said person shall notify the AEA in
person or by phone or facsimile no later than the next business day. Notifications in person or by
phone shall be confirmed by written notice addressed and mailed to the AEA within three
business days of the phone notice. If the discharge of prohibited materials emanates from a
Commercial or Industrial establishment, the owner or operator of such establishment shall also
retain an on-Site written record of the discharge and the actions taken to prevent its recurrence.
Such records shall be retained for at least three years.
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CHAPTER 3: STORMWATER MANAGEMENT FOR LAND DEVELOPMENT
Section 3-1. Introduction

Land development projects and associated increases in impervious cover alter the hydrologic
response of local watersheds and increase Stormwater runoff rates and volumes. This
Stormwater runoff contributes to increased quantities of water-borne Pollutants, flooding, stream
channel erosion, and sediment transport and deposition. Stormwater runoff, soil erosion and
nonpoint source pollution can be controlled and minimized through the regulation of Stormwater
runoff from development Sites. Regulation of Stormwater runoff discharges from land
disturbance activity and construction activity Sites is in the public interest and will prevent
threats to public health and safety. Therefore, the City of Olive Branch establishes this set of
water quality and quantity policies applicable to all surface waters to provide reasonable
guidance for the regulation of Stormwater runoff for the purpose of protecting local water
resources from degradation.

Section 3-2. Applicability

This Ordinance shall be applicable to all subdivision or Site plan applications, unless eligible for
an exemption or granted a waiver by the AEA under the specifications of Section 3-3 of this
Ordinance. This Ordinance also applies to land development activities that are smaller than the
minimum applicability criteria if such activities are part of a larger common plan of development
that meets the following applicability criteria, even though multiple separate and distinct land
development activities may take place at different times on different schedules.

To prevent the adverse impacts of Stormwater runoff, the AEA has developed a set of

performance standards that must be met at new development Sites or modifications to existing

Sites. These standards apply to any Land Disturbing Activity or Construction Activity disturbing

1 or more acre of land. The following activities may be exempt from these Stormwater

performance criteria:

1. Any logging and agricultural activity which is consistent with an approved soil
conservation plan or a timber management plan prepared or approved by the (Soil and
Water Conservation District) as applicable.

2. Additions or modifications to existing single family structures.

3. Developments that do not disturb more than 1 acre of land, provided they are not part of a
larger common development plan;

4. Repairs to any Stormwater treatment practice deemed necessary by the AEA.

When a Site development plan is submitted that qualifies as a redevelopment project as defined
in this Ordinance, special Stormwater sizing criteria found in the Stormwater Design Manual
shall govern decisions on permitting and on-Site Stormwater requirements. This criterion is
dependent on the amount of impervious area created by the redevelopment and its impact on
water quality. Final authorization of all redevelopment projects will be determined after a review
by the AEA.
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Section 3-3.  Waivers to Stormwater Management Requirements

3-3.1. Waivers for Providing Stormwater Management

All applicants shall provide for Stormwater Management, unless they file a written request to
waive this requirement. Requests to waive the Stormwater Management Plan requirements shall
be submitted to the AEA for approval.

The minimum requirements for Stormwater Management may be waived in whole or in part
upon written request of the applicant, provided that at least one of the following conditions

applies:

1. It can be demonstrated that the proposed development is not likely to impair attainment
of the objectives of this Ordinance.

2. Alternative minimum requirements for on-Site management of Stormwater discharges

have been established in a Stormwater management plan that has been approved by the
ABA and that is required to be implemented by local ordinance.

3. Provisions are made to manage Stormwater by an off-Site facility. The off-Site facility is
required to be in place, to be designed and adequately sized to provide a level of
Stormwater control that is equal to or greater than that which would be afforded by on-
Site practices and has a legally obligated entity responsible for longterm operation and
maintenance of the Stormwater practice.

4, Non-structural practices are provided that reduce the generation of Stormwater from the
Site, the size and cost of Stormwater storage and provide partial removal of many
Pollutants are to be used at the Site. These non-structural practices are explained in detail
in the Stormwater Design Manual and the amount of credit available for using such
practices shall be determined by the AEA.

In instances where one of the conditions above applies, the AEA may grant a waiver from strict
compliance with Stormwater Management provisions that are not achievable, provided that
acceptable mitigation measures are provided. However, to be eligible for a variance, the
applicant must demonstrate to the satisfaction of the AEA that the immediately downstream
waterways will not be subject to:

1. Deterioration of existing culverts, bridges, dams, and other structures;
2. Deterioration of biological functions or habitat;

3. Accelerated stream bank or streambed erosion or siltation;

4. Increased threat of flood damage to public health, life and property.

Furthermore, where compliance with minimum requirements for Stormwater Management is
waived, the applicant will satisfy the minimum requirements by meeting one of the mitigation
measures selected by the AEA. Mitigation measures may include but are not limited to, the
following:

1. The purchase and donation of privately owned lands, or the grant of an easement to be
dedicated for preservation and/or reforestation. These lands should be located adjacent to
the stream corridor in order to provide permanent buffer areas to protect water quality
and aquatic habitat.

2. The creation of a Stormwater Management facility or other drainage improvements on
previously developed properties, public or private, that currently lack Stormwater
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Management facilities designed and constructed in accordance with the purposes and
standards of this Ordinance.

3. Monetary contributions (Fee-in-Lieu) to fund Stormwater Management related studies
including regional wetland delineation studies, stream-monitoring studies for water
quality and macro invertebrates, stream flow monitoring, and threatened and endangered
species studies.

If the AEA decides to grant an applicant a waiver of Stormwater Management Requirements,
this in no way relieves the applicant from preventing illicit discharges. Therefore, the applicant
shall be liable to comply with all federal and state regulations regarding illicit discharges.

3-3.2. Feein Lieu of Stormwater Management Practices.

Where the AEA waives all or part of the minimum Stormwater Management requirements,
or where the waiver is based on the provision of adequate Stormwater facilities provided
downstream of the proposed development, the applicant shall be required to pay a fee in an
amount as determined by the AEA.

When an applicant obtains a waiver of the required Stormwater Management, the monetary
contribution required shall be in accordance with a fee schedule (unless the developer and the
Stormwater authority agree on a greater alternate contribution) established by the AEA, and
based on the cubic feet of storage required for Stormwater Management of the development in
question. All of the monetary contributions shall be made by the developer prior to the issuance
of any building permit for the development.

3-3.3. Dedication of land

In lieu of a monetary contribution, an applicant may obtain a waiver of the required Stormwater
Management by entering into an agreement with the AEA for the granting of an easement or the
dedication of land by the applicant, to be used for the construction of an off-Site Stormwater
Management facility. The applicant and the AEA prior to the recording of plats shall enter into
the agreement or, if no record plat is required, prior to the issuance of the building permit.

Section 3-4. General Performance Criteria for Stormwater Management

Unless judged by the AEA to be exempt or granted a waiver, the following performance

criteria shall be addressed for Stormwater Management at all Sites:

1. All Site designs shall establish Stormwater Management Practices to control the peak
flow rates of Stormwater discharge associated with specified design storms and reduce
the generation of Stormwater. These practices should seek to utilize pervious areas for
Stormwater treatment and to infiltrate Stormwater runoff from driveways, sidewalks,
rooftops, parking lots, and landscaped areas to the maximum extent practical to provide
treatment for both water quality and quantity.

2. Annual groundwater recharge rates shall be maintained, by promoting infiltration through
the use of structural and non-structural methods. At a minimum, annual recharge from the
post development Site shall mimic the annual recharge from predevelopment Site
conditions.

3. To protect stream channels from degradation, a specific channel protection criteria shall
be provided as prescribed in the Stormwater Design Manual.
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4. Stormwater discharges to critical areas with sensitive resources (i.e., swimming
beaches, recharge areas, water supply reservoirs) may be subject to additional
performance criteria, or may need to utilize or restrict certain Stormwater
Management Practices.

5. Certain Industrial Sites are required to prepare and implement a Stormwater Pollution
Prevention Plan (SWPPP), and shall file a Notice of Intent (NOI) under the provisions of
the National Pollutant Discharge Elimination System (NPDES) general permit. The
SWPPP requirement applies to both existing and new Industrial Sites.

6. Stormwater discharges from land uses or activities with higher potential Pollutant
loadings, known as “contaminated properties”, may require the use of specific structural
STPs and Pollution prevention practices.

7. Prior to design, applicants are required to consult with the AEA to determine if they are
subject to additional Stormwater design requirements.
8. The calculations for determining peak flows as found in the Stormwater Design Manual

shall be used for sizing all Stormwater Management Practices.
Section 3-5. Basic Stormwater Management Design Criteria

3-5.1. Minimum Control Requirements

All Stormwater Management Practices will be designed so that the specific storm frequency
storage volumes (e.g., recharge, water quality, channel protection, 25 year storm event for a
twenty-four (24) hour duration) as identified in the current Stormwater Design Manual are met,
unless the AEA grants the applicant a waiver or the applicant is exempt from such requirements.

In addition, if hydrologic or topographic conditions warrant greater control than that provided by
the minimum control requirements, the AEA reserves the right to impose any and all additional
requirements deemed necessary to control the volume, timing, and rate of runoff.

3-5.2 Site Design Feasibility
Stormwater Management Practices for a Site shall be chosen based on the physical
conditions of the Site. Among the factors that should be considered:

Topography

Maximum Drainage Area

Depth to Water Table

Soils

Slopes

Terrain

Head

Location in relation to environmentally sensitive features or ultra-urban areas

Applicants shall consult the Stormwater Design Manual for guidance on the factors that
determine Site design feasibility when selecting a Stormwater Management Practice.

3-5.3. Conveyance Issues

All Stormwater Management Practices shall be designed to convey Stormwater to allow for the
maximum removal of Pollutants and reduction in flow velocities. This shall include, but not be
limited to:
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Maximizing of flow paths from inflow points to outflow points
Protection of inlet and outfall structures

Elimination of erosive flow velocities

Providing of underdrain systems, where applicable

The Stormwater Design Manual shall provide detailed guidance on the requirements for
conveyance for each of the approved Stormwater Management Practices.

3-5.4. Treatment/Geometry Conditions

All Stormwater Management Practices shall be designed to capture and treat Stormwater runoff
according to the specifications outlined in the Stormwater Design Manual. These specifications
will designate the water quantity and quality treatment criteria that apply to an approved
Stormwater Management Practice.

3-5.5. Landscaping Plans Required

All Stormwater Management Practices must have a landscaping plan detailing both the
vegetation to be in the practice and how and who will manage and maintain this vegetation. A
landscape architect registered in Mississippi or a professional engineer licensed in Mississippi
must prepare this plan.

3-5.6. Non-Structural Stormwater Practices

The use of non-structural Stormwater Treatment Practices is encouraged in order to
minimize the reliance on structural practices. Credit in the form of reductions in the
amount of Stormwater that must be managed can be earned through the use of non
structural practices that reduce the generation of Stormwater from the Site. These
nonstructural practices are explained in detail in the Stormwater Design Manual and
applicants wishing to obtain credit for use of non-structural practices must ensure that
these practices are documented and remain unaltered by subsequent property owners.

Section 3-6. Maintenance and Repair of Stormwater Facilities

Maintenance Covenants

Maintenance of all Stormwater Management facilities shall be ensured through the creation of a
formal maintenance covenant that must be approved by the AEA and recorded into the land
record prior to final plan approval. As part of the covenant, a schedule shall be developed for
when and how often maintenance will occur to ensure proper function of the Stormwater
Management facility. The covenant shall also include plans for periodic inspections to ensure
proper performance of the facility between scheduled cleanouts.

The AEA, in lieu of a maintenance covenant, may accept dedication of any existing or future
Stormwater Management facility for maintenance, provided such facility meets all the
requirements of this chapter and includes adequate and perpetual access and sufficient area, by
easement or otherwise, for inspection and regular maintenance.
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CHAPTER 4: EROSION AND SEDIMENT CONTROL
Section 4-1. Introduction

During the construction process, soil is the most vulnerable to erosion by wind and water. This
eroded soil endangers water resources by reducing water quality, and causing the siltation of
aquatic habitat for fish and other desirable species. Eroded soil also necessitates repair of sewers
and ditches, and the dredging of lakes. In addition, clearing grading during construction causes
the loss of native vegetation necessary for terrestrial and aquatic habitat, and to provide a healthy
living environment for citizens of the City of Olive Branch.

As a result, the purpose of this Chapter is to safeguard Persons, protect property, prevent damage
to the environment and promote the public welfare by guiding, regulating, and controlling the
design, construction, use, and maintenance of any development or other activity which disturbs
or breaks the topsoil or results in the movement of earth on land in the City of Olive Branch.

Section 4-2. Applicability

No Person shall be granted a permit for Land Disturbing Activity or Construction Activity,
which would require the uncovering of 1 or more acres without the approval of an Erosion and
Sediment Control Plan, by the AEA.

No permit is required for the following activities:

1. Any emergency activity that is immediately necessary for the protection of life,
property or natural resources.
2. Existing nursery and agricultural operations.

Section 4-3. Design Requirements

Grading, Erosion Control practices, Sediment Control practices, and waterway crossings shall
meet the design criteria set forth in the Stormwater Design Manual, and shall be adequate to
prevent transportation of sediment from the Site to the satisfaction of the City of Olive Branch's
AEA.

4-3.1 Clearing and Grading
Clearing and grading of natural resources, such as forests and wetlands, shall not be
permitted, except when in compliance with all other chapters of this Ordinance.

Clearing techniques that retain natural vegetation and retain natural drainage patterns, as
described in Stormwater Design Manual, shall be used to the satisfaction of the AEA.

Phasing shall be required on all Sites disturbing greater than twenty acres, with the size of each
phase to be established at plan review and as approved by the AEA.

Clearing, except that necessary to establish sediment control devices, shall not begin until all
sediment control devices have been installed and have been stabilized.
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Cut and fill slopes shall be no steeper than 2:1, except as approved by the AEA to meet other
community or environmental objectives.

4-3.2 Erosion Control
Soil must be stabilized within five days of clearing or inactivity in construction.

If vegetative Erosion Control methods, such as seeding, have not become established within two
weeks, the AEA may require that the Site be revegetated, or that a nonvegetative option be
employed. The following criteria shall apply to revegetation efforts:
Reseeding must be done with an annual or perennial cover crop accompanied by
placement of straw mulch or its equivalent of sufficient coverage to control erosion until
such time as the cover crop is established over ninety percent (90%) of the seeded area.
Replanting with native woody and herbaceous vegetation must be accompanied by
placement of straw mulch or its equivalent of sufficient coverage to control erosion until
the plantings are established and are capable of controlling erosion.
Any area of revegetation must exhibit survival of a minimum of seventy-five percent
(75%) of the cover crop throughout the year immediately following revegetation.
Revegetation must be repeated in successive years until the minimum seventy-five
percent (75%) survival for one (1) year is achieved.

On steep slopes or in drainage ways, special techniques that meet the design criteria
outlined in Stormwater Design Manual shall be used to ensure stabilization.

Soil stockpiles must be stabilized or covered at the end of each workday.

At the close of the construction season or any termination of construction greater than two
weeks, the entire Site must be stabilized, using a heavy mulch layer, or another method that does
not require germination to control erosion.

Techniques shall be employed to prevent the blowing of dust or sediment from the Site.
Techniques that divert upland runoff past disturbed slopes shall be employed.
4-3.3 Sediment Controls

Sediment controls shall be provided in the form of settling basins or sediment traps or tanks, and
perimeter controls.

Where possible, settling basins shall be designed in a manner that allows adaptation to provide
long-term Stormwater Management.

Adjacent properties shall be protected by the use of a vegetated buffer strip, in
combination with perimeter controls.

4-3.4 Waterways and Watercourses

When a wet Watercourse must be crossed regularly during construction, a temporary stream
crossing shall be provided, and an approval obtained from the AEA.
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When in-channel work is conducted, the channel shall be stabilized before, during and after
work.

All on-Site Stormwater conveyance channels shall be designed according to the criteria outlined
in Stormwater Design Manual.

Stabilization adequate to prevent erosion must be provided at the outlets of all pipes and paved
channels.

4-3.5 Construction Site Access
A temporary access road shall be provided at all Sites.

Other measures may be required at the discretion of the AEA in order to ensure that construction
vehicles do not track sediment onto public streets, or washed into storm drains.

CHAPTER 5: REGULATED INDUSTRIAL SOURCES
Section 5-1. Introduction

It is the purpose of this chapter is to control Stormwater runoff from industrial sources in order to
minimize, to the maximum extent practicable, Pollutants discharged from industrial sources into
the City of Olive Branch MS4. This reduction may be achieved by a combination of management
practices, control techniques, system design, engineering methods, and plan review.

Section 5-2.  Applicability.

This chapter applies to all facilities that have Stormwater discharges associated with
Industrial Activity, including Construction Activity.

Section 5-3.  Availability of Information on Discharger to Public; use of Information
Accepted as Confidential

All information and data on a discharger obtained from reports, questionnaires, permits,
monitoring programs, and from inspection shall be available to the public without restriction
unless the discharger specifically requests confidential treatment and is able to demonstrate to
the satisfaction of the AEA that the release of such information would divulge information
regarding processes or methods which would be detrimental to the discharger's competitive
position. Information accepted by the AEA as confidential shall not be transmitted to the general
public by the AEA unless written permission has been obtained from the discharger or under
court order or as is required by the Mississippi Public Records Act. Any report, questionnaire, or
other item required to be submitted by the discharger that contains such confidential data will be
submitted in duplicate with one version containing the information and the second copy showing
the information deleted that has been claimed as confidential. To the extent practicable, the AEA
shall protect all information that is designated as confidential by the owner or its representative.
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Section 5-4. Information Required

All industries discharging into the City of Olive Branch storm sewer system shall provide the
AEA with a copy of their Notice of Intent (NOI). A copy of the Storm Water Pollution
Prevention Plan (SWPPP) must be kept on the Industrial Site and available for inspection and
copying at reasonable times by the AEA.

Section 5-5.  Stormwater Pollution Prevention Plan (SWPPP) Requirements

Any Person subject to an Industrial or Construction activity NPDES storm water discharge
permit shall comply with all provisions of such permit. Proof of compliance with said permit
may be required in a form acceptable to the AEA prior to the allowing of discharges to the MS4.

The Storm Water Pollution Prevention Plan (SWPPP) must follow, at a minimum, the outline of
the plan listed in the facility's NPDES Storm Water Permit language.

The AEA will adopt requirements identifying Best Management Practices for any activity,
operation, or facility which may cause or contribute to pollution or contamination of Stormwater,
the Storm Drain System, or waters of the U.S. Compliance with all terms and conditions of a
valid NPDES permit authorizing the discharge of storm water associated with Industrial Activity,
to the extent practicable, shall be deemed compliance with the provisions of this section. These
BMPs shall be part of a Stormwater Pollution Prevention Plan (SWPPP) as necessary for
compliance with requirements of the NPDES permit.

Section 5-6. Reporting

Any facility required to sample under the NPDES Storm Water Permit shall provide a copy of
the periodic monitoring report to the AEA.

The AEA may require reporting by dischargers of Stormwater runoff to the Stormwater Drainage
System, where an NPDES storm water permit is not required, to provide information. This
information may include any data necessary to characterize the storm water discharge.

Section 5-7.  Accidental Discharges

In the event of a significant spill or any other discharge which could constitute a threat to human
health or the environment, the owner or operator of the facility shall give notice to the AEA and
the local field office of the Mississippi Department of Environmental Quality as required by state
and federal law following the Accidental Discharge.

If an emergency response by governmental agencies is needed, the owner or operator should also
call the City of Olive Branch Public Works Department and the Desoto County Emergency
Management Agency immediately to report the discharge. A written report must be provided to
the AEA within five days of the time the discharger becomes aware of the circumstances, unless
this requirement is waived by the AEA for good cause shown on a case-by-case basis, containing
the following particulars:

1. A description of the discharge, including an estimate of volume

2. The exact dates, times, and duration of the discharge
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3. Steps being taken to eliminate and prevent recurrence of the discharge, including any
planned modification to contingency, SWPPP, or maintenance plans

4, A Site drawing should be rendered that shows the location of the spill on the impacted
property, the direction of flow of the spill in regards to the topographical grade of the
property, the impacted Watercourse(s), and the property or properties adjacent to the spill
Site.

The discharger shall take all reasonable steps to minimize any adverse impact to the City of
Olive Branch MS4, including such accelerated or additional monitoring as necessary to
determine the nature and impact of the discharge. The interruption of business operations of the
discharger shall not be a defense in an enforcement action necessary to maintain water quality
and minimize any adverse impact that the discharge may cause.

It shall be unlawful for any entity, whether an individual, residential, commercial, or
industrial entity, to fail to comply with the provisions of this section.

Section 5-8. Fraud and False Statements

Any reports required by this Ordinance or rules adopted hereunder and any other documents
required by the AEA to be submitted or maintained by the discharger shall be signed by a
responsible corporate official and certified as accurate to the best of their personal knowledge
after appropriate investigation. It shall be subject to the enforcement provisions of this Ordinance
and any other applicable local and state laws and regulations pertaining to fraud and false
statements. Additionally, the discharger shall be subject to the provisions of 18 U.S. Code
Section 309 of the Clean Water Act, as amended, governing false statements and responsible
corporate officials.

CHAPTER 6: PERMIT PROCEDURES AND REQUIREMENTS
Section 6-1. Permit Required

No owner or land operator shall receive any of the building, grading or other land development
permits required for land disturbance activities without first meeting the requirements of this
Ordinance prior to commencing the proposed activity.

6-1.1. Application Requirements

Unless specifically excluded by this Ordinance, any land owner or operator desiring a permit for
a Land Disturbance Activity shall submit to the AEA a permit application on a form provided by
the AEA for that purpose.

Unless otherwise accepted by this Ordinance, a permit application must be accompanied by the
following in order that the permit application is considered: a Final Stormwater Management
Plan; and a non-refundable permit review fee.

The Final Stormwater Management Plan shall be prepared to meet the requirements of this
Ordinance, and fees shall be those established by the City of Olive Branch.
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6-1.2 Application Review Fees
The fee for review of any land development application shall be based on the amount of land to
be disturbed at the Site, and the fee structure shall be established by the City of Olive Branch.

6-1.3. Application Procedure
Applications for Land Disturbance Activity permits must be filed with the AEA on any regular
business day.

Permit applications shall include the following: two copies of the final Stormwater
Management Plan and any required review fees.

Within fifteen business days of the receipt of a complete permit application, including all
documents as required by this Ordinance, the AEA shall inform the applicant whether the final
Stormwater Management Plan is approved or disapproved.

If the final Stormwater Management Plan is disapproved, the applicant may revise the final
Stormwater Management Plan. If additional information is submitted, the City of Olive Branch's
AEA shall have fifteen business days from the date the additional information is received to
inform the applicant that the final plan is either approved or disapproved.

If the permit application and final Stormwater Management Plan are approved by the AEA,
all appropriate Land Disturbance Activity permits shall be issued.

6-1.4. Permit Duration

Permits issued under this section shall be valid from the date of issuance through the date the
AEA notifies the permit holder that all Stormwater management practices have passed the final
inspection required under permit condition.

Section 6-2. Requirements for Stormwater Management Plan Approval

6-2.1. Stormwater Management Plan Required for All Developments.

No application for development will be approved unless it includes a Stormwater Management
Plan detailing in concept how runoff and associated water quality impacts resulting from the
development will be controlled or managed. This plan must indicate whether Stormwater will be
managed on-Site or off-Site and, if on-Site, the general location and type of practices.

The Stormwater Management Plan(s) shall be referred for comment to all other interested
agencies, and any comments must be addressed in a final Stormwater Management Plan. This
final plan must be signed by a licensed professional engineer (PE), who will verify that the
design of all Stormwater Management Practices meet the submittal requirements outlined in the
Submittal Checklist found in the Stormwater Design Manual. No building, grading, or sediment
control permit shall be issued until a satisfactory final Stormwater Management Plan, or a waiver
thereof, shall have undergone a review and been approved by the AEA after determining that the
plan or waiver is consistent with the requirements of this Ordinance.

6-2.2. Final Stormwater Management Plan Requirements

A final Stormwater Management Plan must be submitted for approval. The final Stormwater
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Management Plan shall include all of the information required in the Final Stormwater
Management Plan checklist found in the Stormwater Design Manual. This includes:

1.

Contact Information: The name, address, and telephone number of all persons having a
legal interest in the property and the tax reference number and parcel number of the
property or properties affected.
Topographic Base Map: A 1" = 200" topographic base map of the Site which extends a
minimum of 200 feet beyond the limits of the proposed development and indicates
existing surface water drainage including streams, ponds, culverts, ditches, and wetlands;
current land use including all existing structures; locations of utilities, roads, and
easements; and significant natural and manmade features not otherwise shown.
Calculations: Hydrologic and hydraulic design calculations for the pre-development and
post-development conditions for the design storms specified in this Ordinance. Such
calculations shall include (i) description of the design storm frequency, intensity and
duration, (ii) time of concentration, (iii) Soil Curve Numbers or runoff coefficients, (iv)
peak runoff rates and total runoff volumes for each watershed area, (v) infiltration rates,
where applicable, (vi) culvert capacities, (vii) flow velocities, (viii) data on the increase
in rate and volume of runoff for the design storms referenced in the Stormwater Design
Manual, and (ix) documentation of sources for all computation methods and field test
results.
Soils Information: If a Stormwater management control measure depends on the
hydrologic properties of soils (e.g., infiltration basins), then a soils report shall be
submitted. The soils report shall be based on on-Site boring logs or soil pit profiles. The
number and location of required soil borings or soil pits shall be determined based on
what is needed to determine the suitability and distribution of soil types present at the
location of the control measure.

Maintenance Covenant: The design and planning of all Stormwater Management

facilities shall include detailed maintenance and repair procedures to ensure their

continued function. These plans will identify the parts or components of a Stormwater

Management facility that need to be maintained and the equipment and skills or training

necessary. Provisions for the periodic review and evaluation of the effectiveness of the

maintenance program and the need for revisions or additional maintenance procedures
shall be included in the plan. The Maintenance Covenant must also comply with Sections

3-6 and 7-4 of this Ordinance.

Landscaping plan: The applicant must present a detailed plan for management of

vegetation at the Site after construction is finished, including who will be responsible for

the maintenance of vegetation at the Site and what practices will be employed to ensure
that adequate vegetative cover is preserved. This plan must be prepared by a registered
landscape architect or a professional engineer licensed in the State of Mississippi.

Erosion and Sediment Control Plan: The applicant shall submit an erosion and

sediment control plan which shall include:

a.) A sequence of construction of the development Site, including stripping and
clearing, rough grading, construction of utilities, infrastructure, and buildings, and
final grading and landscaping. Sequencing shall identify the expected date on
which clearing will begin, the estimated duration of exposure of cleared areas, and
the sequence of clearing, installation of temporary erosion and sediment
measures, and establishment of permanent vegetation.
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b.) All erosion and sediment control measures necessary to meet the objectives of this
local regulation throughout all phases of construction and permanently, after
completion of development of the Site. Depending upon the complexity of the
project, the drafting of intermediate plans may be required at the close of each
season.

c.) Seeding of mixtures and rates, types of sod, method of seedbed preparation,
expected seeding dates, type and rate of lime and fertilizer application, and kind
and quantity of mulching for both temporary and permanent vegetative control
measures.

d.) Modifications to the plan
1). Major amendments of the erosion and sediment control plan shall be

submitted to the AEA and shall be processed and approved, or
disapproved, in the same manner as the original plans.

2). Field modifications of a minor nature may be authorized by the
AEA by written authorization to the permittee.
8. Other Environmental Permits: The applicant shall assure that all other applicable

environmental permits have been acquired for the Site prior to approval of the final
Stormwater design plan.

0. Preconstruction Site Checklist: The applicant shall submit the Preconstruction Site
Checklist provided in Section 3.3.1 of the Stormwater Design Manual.

Section 6-3. Performance Bond/Security.

The AEA may, at its discretion, require the submittal of a performance security, cashier’s check
or letter of credit, prior to issuance of a permit in order to insure that the permit holder as
required by the approved Stormwater Management Plan installs the Stormwater practices. The
amount of the installation performance security shall be the total estimated construction cost of
the Stormwater Management Practices approved under the permit, plus 25%. The performance
security shall contain forfeiture provisions for failure to complete work specified in the
Stormwater Management Plan.

The installation performance security shall be released in full only upon submission of "as built
plans” and written certification by a registered professional engineer that the Stormwater practice
has been installed in accordance with the approved plan and other applicable provisions of this
ordinance. The AEA will make a final inspection of the Stormwater practice to ensure that it is in
compliance with the approved plan and the provisions of this ordinance. Provisions for a partial
pro-rata release of the performance security based on the completion of various development
stages can be done at the discretion of the AEA.

CHAPTER 7: INSPECTION AND MONITORING
Section 7-1. Introduction

Inspection programs may be established on any reasonable basis, including but not limited to:
routine inspections; random inspections; inspections based upon complaints or other notice of
possible violations; inspection of drainage basins or areas identified as higher than typical
sources of sediment or other contaminants or Pollutants; inspections of businesses or industries
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of a type associated with higher than usual discharges of contaminants or Pollutants or with
discharges of a type which are more likely than the typical discharge to cause violations of state
or federal water or sediment quality standards or the NPDES Stormwater permit; and joint
inspections with other agencies inspecting under environmental or safety laws. Inspections may
include, but are not limited to: reviewing maintenance and repair records; sampling discharges,
surface water, groundwater, and material or water in drainage control facilities; and evaluating
the condition of drainage control facilities and other Stormwater treatment practices.

Section 7-2.  Monitoring of Industrial Discharges

7-2.1. Applicability.
This section applies to all facilities that have Stormwater discharges associated with
industrial activity, including construction activity.

7-2.2. Access to Facilities.

The AEA shall be permitted to enter and inspect facilities subject to regulation under this
Ordinance as often as may be necessary to determine compliance with this Ordinance. If a
discharger has security measures in force which require proper identification and clearance
before entry into its premises, the discharger shall make the necessary arrangements to allow
access to representatives of the AEA.

Facility operators shall allow the AEA ready access to all necessary areas of the premises for the
purposes of inspection, sampling, examination and copying of records that must be kept under
the conditions of an NPDES permit to discharge Stormwater, and the performance of any
additional duties as defined by state and federal law.

The AEA shall have the right to set up on any permitted facility such devices as are
necessary in the opinion of the AEA to conduct monitoring and/or sampling of the
facility's Stormwater discharge.

The AEA has the right to require the discharger to install monitoring equipment as necessary.
The facility's sampling and monitoring equipment shall be maintained at all times in a safe and
proper operating condition by the discharger at its own expense. All devices used to measure
Stormwater flow and quality shall be calibrated to ensure their accuracy.

Any temporary or permanent obstruction to safe and easy access to the facility to be inspected
and/or sampled shall be promptly removed by the operator at the written or oral request of the
AEA and shall not be replaced except as permitted by the AEA. The costs of clearing such
access shall be borne by the operator.

An unreasonable delay in allowing the AEA access to a permitted facility is a violation of a
Stormwater discharge permit and of this Ordinance. A person who is the operator of a facility
with a NPDES permit to discharge Stormwater associated with Industrial Activity commits an
offense if the person denies the AEA reasonable access to the permitted facility for the purpose
of conducting any activity authorized or required by this Ordinance.

If the AEA has been refused access to any part of the premises from which Stormwater is
discharged, and he/she is able to demonstrate probable cause to believe that there may be a
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violation of this Ordinance, or that there is a need to inspect and/or sample as part of a routine
inspection and sampling program designed to verify compliance with this Ordinance or any order
issued hereunder, or to protect the overall public health, safety, and welfare of the community,
then the AEA may seek issuance of a search warrant from any court of competent jurisdiction.

7-2.3. Sampling at Industrial Facilities

Samples of storm water collected for compliance monitoring shall be representative of the
discharge. Sampling locations will be those defined in the NPDES Permit. Sampling and
analyses shall be in accordance with 40 CFR Part 122.21 and 40 CFR Part 136 and/or applicable
Permit language.

Samples that may be taken by the AEA and/or his designated representatives for the purpose of
determining compliance with the requirements of this Ordinance or rules adopted hereunder may
be split with the discharger if requested before the time of sampling.

The AEA may require a Stormwater discharger to install and maintain at the discharger's expense
a suitable manhole or sampling facility at the discharger's facility or suitable monitoring access
to allow observation, sampling, and measurement of all Stormwater runoff being discharged into
the City of Olive Branch Storm Drainage System. Sampling manhole or access shall be
constructed in accordance with plans approved by the Division and shall be designed so that flow
measurement and sampling equipment can be installed. Access to the manhole or monitoring
access shall be available to the AEA and/or his designated representatives at all times.

Section 7-3.  Land Development Inspection

7-3.1. Right-of-Entry for Inspection

When any new drainage control facility is installed on private property, or when any new
connection is made between private property and a public drainage control system, sanitary
sewer or combined sewer, the property owner shall grant to the AEA the right to enter the
property at reasonable times and in a reasonable manner for the purpose of inspection. This
includes the right to enter a property when it has a reasonable basis to believe that a violation of
this Ordinance is occurring or has occurred, and to enter when necessary for abatement of a
public nuisance or correction of a violation of this Ordinance.

7-3.2. Inspection

The AEA or designated agent shall make inspections as hereinafter required and shall either
approve that portion of the work completed or shall notify the permitee wherein the work fails to
comply with the erosion and sediment control plan as approved. Plans for grading, stripping,
excavating, and filling work bearing the stamp of approval of the AEA shall be maintained at the
Site during the progress of the work. In order to obtain inspections, the permitee shall notify the
AEA at least two (2) working days before the following:

Start of Construction

Erosion and sediment control measures are in place and stabilized.

Site Clearing has been completed

Rough Grading has been completed

Final Grading has been completed

Close of the Construction Season

oo wdE
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7. Final Landscaping

The permitee or his/her agent shall make regular inspections of all control measures in
accordance with the inspection schedule outlined on the approved erosion and sediment control
plan(s). The purpose of such inspections will be to determine the overall effectiveness of the
control plan, and the need for additional control measures. All inspections shall be documented
in written form and submitted to the AEA at the time interval specified in the approved permit.

The AEA or its designated agent shall enter the property of the applicant as deemed
necessary to make regular inspections to ensure the validity of the reports filed.

7-3.3. As Built Plans

All applicants are required to submit actual "as built" plans for any Stormwater Management
Practices located on-Site after final construction is completed. The plan must show the final
design specifications for all Stormwater Management facilities and must be certified by a
professional engineer. A final inspection by the AEA is required before the release of any
performance securities can occur.

Section 7-4.  Stormwater Management Facilities Maintenance

7-4.1. Requirements for Maintenance Covenants

All Stormwater Management facilities must undergo, at the minimum, an annual inspection
to document maintenance and repair needs and ensure compliance with the requirements of
this Ordinance and accomplishment of its purposes. These needs may include; removal of
silt, litter and other debris from all catch basins, inlets and drainage pipes, grass cutting and
vegetation removal, and necessary replacement of landscape vegetation. Any maintenance
needs found must be addressed in a timely manner, as determined by the AEA, and the
inspection and maintenance requirement may be increased as deemed necessary to ensure
proper functioning of the Stormwater Management facility.

7-4.2. Records of Installation and Maintenance Activities.

Parties responsible for the operation and maintenance of a Stormwater Management facility
shall make records of the installation and of all maintenance and repairs, and shall retain the
records for at least 3 years. These records shall be made available to the AEA during inspection
of the facility and at other reasonable times upon request.

CHAPTER 8: ENFORCEMENT
Section 8-1. Methods of Enforcement.

Enforcement of this Ordinance may be carried out by means of one or more of the following
methods: (1) criminal prosecution; (2) administrative proceeding; (3) action for injunction
and/or other relief in civil court, or any combination of such methods.
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Section 8-2. Criminal Prosecution.

Section 8.2.1. Misdemeanor Violation. Any violation of this Ordinance is punishable as a
misdemeanor by a fine not exceeding One Thousand Dollars ($1,000.00) or imprisonment not
exceeding ninety (90) days, in the discretion of the City of Olive Branch Municipal Court, as
provided by Section 21-13-1, Mississippi Code of 1972, as amended.

Section 8.2.2. Form of Citation. If a violation of this Ordinance is prosecuted criminally, a
citation will be served on the alleged offender(s) in the form as provided for a Misdemeanor
Citation/Affidavit In Lieu of Continued Custody of Arrested Person as provided in the Law
Enforcement Policies of the City of Olive Branch (the "City").

Section 8.2.3. Continuing Violation. Each day that a violation continues shall constitute a
separate and distinct violation or offense.

Section 8-3. Administrative Proceeding.

Section 8.3.1. Citations. The AEA upon discovery of a probable violation of this Ordinance,
may issue a citation to the alleged violator summoning the violator to a hearing before an
appointed hearing officer or hearing board (the "Hearing Authority™) of the City at a reasonable
time, not less ten (10) days after the date of service of the citation, unless otherwise agreed, to
determine the existence of the violation and any appropriate penalties or remedies therefor.

Section 8.3.2. Content of Citation. The citation shall contain, at a minimum, the following
information:

@ The name and address of the owner, applicant or other alleged violator;

(b) The address, when available, or a description of the building, structure or land
upon which the violation is occurring;

(c) A statement specifying the nature of and acts or commissions constituting the
violation.

The citation shall be personally served or served by United States Certified Mail, postage
prepaid, return receipt requested, at the last known address of the alleged violator. Service on a
corporation or other business entity shall be made in one of these two manners by service on any
officer, director, employee or agent of such entity.

Section 8.3.3. Stop Orders. If at the time of issuance of a citation pursuant to Section 8.3.1
above there exists, in the opinion of the AEA, circumstances, violations or omissions on an
ongoing basis which constitute a threat to the health, welfare or safety of persons residing or
working in the area, or which are injurious to property or improvements in the neighborhood, the
citation may include or be accompanied by a separate Stop Order, served in the same manner as
the citation, ordering the immediate cessation of such circumstances, violation or omissions until
the date of the hearing before the Hearing Authority.
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Section 8.3.4. Hearings. On the date named in the citation or any postponement of such date,
the Hearing Authority shall hear the evidence presented to it by the AEA and the alleged violator
and the witnesses presented and shall determine the existence or non-existence of the alleged
violation. If the alleged violation is proved to exist, the Hearing Authority shall impose proper
sanctions on the violator. These sanctions may include without limitation (1) the imposition of
monitoring, analysis and reporting requirements; (2) the elimination of illicit connections or
discharges; (3) the immediate cessation of illegal or improper discharges, practices or operation;
(4) the abatement and/or remediation of Stormwater pollution or contamination hazards and the
restoration of affected property; (5) fines to cover administrative and remediation costs, if any,
incurred by the City; (6) the implementation of source control or treatment BMPs. If abatement
of a violation and/or restoration of affected property is required, the order of the Hearing
Authority shall set a deadline by which such remediation or restoration must be completed. The
order shall further advise that, should the violator fail to remediate or restore within the
established deadline, the work will be done by the City or a contractor and the expense thereof
be charged to the violator.

Section 8.3.5. Appeals. Any order of the Hearing Authority may be appealed to the Mayor and
Board of Aldermen of the City by giving a notice of appeal addressed to the City Clerk within
ten (10) days after the order of the Hearing Authority is issued. Such appeal will not stay the
action of any Stop Order upheld by the Hearing Authority or any additional order for the
cessation of activities by the violator, but will act as a supersedeas as to the payment of any fines
or costs until the appeal to the Mayor and Board of Aldermen is heard and decided.

The Mayor and Board of Aldermen will consider the record made before the Hearing Authority
and any additional evidence submitted by the appellant and the AEA and any witnesses and
make findings of fact and issue its order and judgment. Appeals from the decision of the Mayor
and Board of Alderman shall be governed by the provisions of general law, specifically
including section 11-51-75, Mississippi Code of 1972, as amended.

Section 8-4. Enforcement of Orders.

After the entry of a final order by the Hearing Authority or the Mayor and Board of Aldermen, or
the final decision of an appeal with supersedeas of such order in favor of the City, the violator
shall correct all violations in accordance with the final order entered against him. Upon the
violator's failure to correct any violation, the AEA or other City employees or City contractor are
authorized to enter into the subject property and correct the violations. The reasonable and
necessary expenses of such corrections shall be charged against the violator and may be
recovered in an action brought by the AEA on behalf of the City.

Section 8-5. Revocation of Permits.

In the event that any person holding a Site development permit pursuant to this Ordinance
violates the terms of the permit, or implements Site development in such a manner as to
materially adversely affect the health, welfare, or safety or persons residing or working in the
neighborhood or development Site so as to be materially detrimental to the public welfare or
injurious to property or improvements in the neighborhood, the AEA may suspend or revoke the
Site development permit.
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Section 8-6. Holds on Occupation Permits.

Occupation permits will not be granted until corrections to all Stormwater practices have been
made and accepted by the AEA.

Section 8-7. Additional Remedies.

The remedies for violations set forth in this Ordinance are not exclusive. The AEA and the City
may enforce this Ordinance by any legal action which may be appropriate, including but not
limited to actions for injunctive relief, in any court of competent jurisdiction.

Approved by:

Date
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Standard Operating Procedures
For Construction Activities

1. A Permit Application, Permit Review Fee, and Final Stormwater Management Plan is
submitted to the authorized enforcement agency (AEA) for review. The AEA may also
require a performance security bond prior to issuance of a permit.

a. Has all criteria been met?
(Refer to applicable sections of stormwater ordinance and this manual)
b. Have necessary easements been acquired?

2. Plans must be reviewed by the AEA within 15 days of submittal.

3. If denied, any modifications or additional information required must be in submitted by written
application.

4. The AEA shall have 15 days to review additional information.

Permit will be issued contingent upon submittal and approval of all items mentioned above. If Permitis denied,
all land use will be suspended until all above mentioned items are approved.

5. Inspections on the Stormwater Management Plan measures should be performed weekly by the
Applicant. Both the lllicit Discharge Routine Inspection Checklist (Section 3.2.1) and the
Comprehensive Inspection Checklist for Construction Sites (Section 3.3.2) shall be completed
weekly and remain on-site. This weekly log will be submitted to the Owner upon completion.

6. In the event of a Stormwater Management Plan failure, the AEA must notify the party or
parties listed on the application in writing. In this event, the lllicit Discharge Non-Routine
Inspection Checklist (Section 3.2.2) and Comprehensive Inspection Checklist for Construction
Sites (Section 3.3.2) shall be completed by the AEA.

7. The AEA shall report their finding(s) and corrective action(s) needed to the party or parties listed
on the application in writing. In addition, if illicit discharges are found, the AEA shall also submit a
Report Form for lllicit Discharges (Section 3.2.3) to the Applicant.

8. Except during an emergency, the AEA will require corrective measures within 48 hours of
notification of the applicant.

9. During an emergency, the AEA may take immediate action, and then notify the Applicant as
soon as possible.

10. Upon land disturbance completion, the Applicant shall notify the AEA so a final
completion inspection can be performed.
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Recommended Noncompliance Enforcement Actions

When the AEA determines that an activity is not being carried out in accordance with the
requirements of the Ordinance, Final Stormwater Management Plan and/or this manual, it shall
issue a written notice of violation to the owner of the property. The notice of violation shall
contain:

1.
2.

3.

The name and address of the owner or applicant;

The address when available or a description of the building, structure or land upon which the
violation is occurring;

A statement specifying the nature of the violation;

A description of the remedial measures necessary to bring the activity into compliance with
this Ordinance and a time schedule for the completion of such remedial action;

A statement of the penalty or penalties that shall or may be assessed against the person to
whom the notice of violation is directed;

Such notice may require without limitation:

1.

2.
3.
4

o

6.

The performance of monitoring, analyses, and reporting;

The elimination of illicit connections or discharges;

That violating discharges, practices, or operations shall cease and desist;

The abatement or remediation of stormwater pollution or contamination hazards and the
restoration of any affected property; and

Payment of a fine to cover administrative and remediation costs; and

The implementation of source control or treatment BMPs.

Any person receiving a Notice of Violation shall have 2 days to correct the Stormwater practices
pursuant to the requirements of the Notice of Violation, and request a follow-up field verification
from the AEA.

Please see the Stormwater Ordinance for violation appeal and penalty procedures.
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SECTION 3.2

ILLICIT DISCHARGE
INSPECTION AND REPORT FORMS
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3.2.1
ROUTINE INSPECTION CHECKLIST
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Routine Dry Weather Inspection Checklist
for lllicit Discharges

Date:
Inspector:

Site Location and Description:

Is this a weekly/monthly/bi-monthly/quarterly/semi-annual/annual inspection?
Date of last inspection:
GENERAL
1. Is this an inspection of city/county stormwater conveyance systems?
2. Is this an inspection of a city/county facility?
3. Is there a SWPPP on site?
4. Is the SW Manager on site?

5. Is there a training program provided for employees? Yes or No
How often? Date of last training workshop? Date of next training workshop?

6. How often is inspection conducted?
7. Are there records and internal reports kept on site?
8. Are there spill prevention and response procedures in place?

9. What are the Weather Conditions?

Last Rain Event:
Amount of Rain:

10. If wet weather, is stormwater runoff leaving site? Is the runoff discolored, odiferous, or
oily? What could be the source of the discoloration, odor or sheen?

11. If dry weather, is non-stormwater discharge evident? Is the runoff discolored,
odiferous, or oily? If yes, what is the source?
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SITE SPECIFIC INFORMATION
1. Site Description:
Facility:
Roadway:
Ditch:
Culvert:
Catch Basin:
Storm Sewers:
2. Circle General Condition of Site and Describe.

Poor Fair Good Excellent

3. Describe the type of outfall (pipe, natural discharge point, foundation drain, etc). What
condition is it in?

4. Is an Observable Non-stormwater Discharge Noted?

5. Describe Non-stormwater Discharges.

6. Are there reasons for suspicions of source (clues: discolored water, fungus, oily,
motor fluids, grass clippings and leaf letter, animal waste, septic tank, sewer lines failing,
exposed fill nearby, past landfill, pump site, industrial source nearby, black water
source, gray water source, etc.)?

7. Describe the Location of Discharge and Depict on Map
8. Describe the Source of Discharge

9. Describe the Corrective Actions Recommended:
10. Other Observations or Comments:

11. Reviewed By:

12.Reported To:
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Sketch/Map
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3.2.2
NON-ROUTINE INSPECTION CHECKLIST
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Non-Routine Inspection Checklist
for lllicit Discharges

Date:
Inspector:

WEATHER
What are the Weather Conditions?

Last Rain Event:
Amount of Rain:

If wet weather, is stormwater runoff leaving site? Is the runoff discolored, odiferous, or oily? What
could be the source of the discoloration, odor or sheen?

If dry weather, is non-stormwater discharge evident? Is the runoff discolored, odiferous,
or oily? If yes, what is the source?

SITE SPECIFIC INFORMATION

1. Site Description:
Facility:
Roadway:
Ditch:

Culvert:
Catch Basin:
Storm Sewers:

2. Circle General Condition of Site and Describe.

Poor Fair Good Excellent

3. Describe the type of outfall (pipe, natural discharge point, foundation drain, etc). What
condition is it in?

4. |Is an Observable Non-stormwater Discharge Noted?

5. Are there reasons for suspicions of source (clues: discolored water, fungus, oily,
motor fluids, grass clippings and leaf letter, animal waste, septic tank, sewer lines failing,
exposed fill nearby, past landfill, pump site, industrial source nearby, black water
source, gray water source ,etc.)?
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6. Describe Non-stormwater Discharge.

a. Odor Yes No
Description:

b. Color Yes No
Description:

c. Sheen Yes No
Description:

d. Stressed flora Yes No
Description:

e. Stressed fauna  Yes No
Description:

f. Visible discharge Yes No
Description:

7. Describe the Location of Discharge and Depict on Map.
8. Describe the Source of Discharge.

9. Describe the Corrective Actions Recommended:

10. Was the owner notified of corrective actions needed? How?

11. Other Observations or Comments:

12. Reviewed By:

13. Reported To:
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Sketch/Map
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3.2.3

REPORT FORM
FOR ILLICIT DISCHARGES
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Reporting Form for lllicit Discharges

Date:
Inspector:

1. What prompted the inspection?

2. Site Description. Also, Locate Site on Map and Attach:

3. Description of the Non-Stormwater Discharge:

4. Owner of Site:

a. Name:

b. Address:

c. Phone Number:

d. E-mail:
5. General Conditions of Site:
6. Problems Noted and Corrective Actions Recommended:
7. Was the owner notified of corrective actions needed? How?
8. Other Observations or Comments:
9. Corrective Action Taken:

10. Date of Corrective Action Taken:

11. Reviewed By:

12. Reported To:
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Sketch/Map
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SECTION 3.3

CONSTRUCTION / POST CONSTRUCTION CHECKLISTS

Section 3.3



STORMWATER DESIGN MANUAL

3.3.1

PRE-CONSTRUCTION SITE CHECKLIST
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Pre-Construction Site Runoff Controls Checklist

This Checklist is to be filled out before construction begins for all developments which
anticipate land disturbance during construction. The checklist shall accompany the
Building Permit, Site Plan or Public Works Permit. The purpose of the checklist is to
monitor compliance with local Land Development Codes, the Stormwater Regulations of
the Environmental Protection Agency, and the Stormwater Regulations of the Mississippi
Department of Environmental Quality.

1. What is the land area disturbed by the construction of this project?

acres

2. If the land area is greater than one acre, has compliance with the requirements of
the Mississippi Department of Environmental Quality and the United States
Environmental Protection Agency been attained? Yes No

3. List below the best management practices that will be used in the completion of this
project.

For additional information about best management practices and compliance with
stormwater provisions of Federal, State, and Local regulations, contact the Code
Enforcement Department.

Section 3.3.1



STORMWATER DESIGN MANUAL

3.3.2
COMPREHENSIVE INSPECTION CHECKLIST FOR CONSTRUCTION SITES
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Comprehensive Inspection Checklist for Construction Sites

Date:

Weather:
Last Rain Event:;
Amount of Rain:

If wet weather, is stormwater runoff leaving site? Is
runoff transporting sediment and debris?

If dry weather, is non-stormwater discharge evident? If yes,
what is the source?

Inspector:

Next Inspection Needed:

Permit Number:

Size of Land Disturbance Activity:
Owner:

Name:

Address:

Phone Number:
E-mail:

Contractor:
Name:
Address:
Phone Number:
E-mail:

Site Description:

Construction Stage:

Location:
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Stage of Construction:

General Information

Yes

No

Comments

H

. Is the Permit Found on Site?

2. Is the SWPPP Found on
Site?

3. Are Best Management
Practices Installed per
SWPPP?

4. What BMPs are Employed?
a. Land Grading
b. Permanent Diversions

c. Preserving Natural
Vegetation

d. Construction Entrances
e. Check Dams

f. Filter Berms

g. Grass Lined Channels
h. Riprap

i. Chemical Stabilization
j- Mulching

k. Permanent Seeding

|. Sodding
m. Soil Roughening
n. Geosynthetic

0. Gradient Terraces
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General Information Yes No Comments

p. Soil Retention

g. Temporary Slope Drain
r. Vegetated Buffer
s. Construction Sequences

t. Temporary Diversion Dikes
u. Wind Fences and Sand
Fences

v. Brush Barrier

w. Silt Fence

X. Sediment Basins and Rock
Dams

y. Sediment Filters and
Sediment Chambers

z. Sediment Trap
aa. Storm Drain Inlet

bb. General Construction Site
Waste Management

cc. Spill Prevention and Control
Plans

dd. Vehicle Maintenance and
Washing Area

ee. Contractor Certification and
Inspection Training

ff. Construction Reviewer

gg. BMP Inspection and

Maintenance
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hh. Model Ordinances

5. Do Structural Controls
Appear to Be Working?

6. Are Structural Controls
Failing?

7. Structural Controls Absent?

Sediment

Yes

No

Comments

8. Are Perimeter Trapping
Measures in Place and
Functioning Properly?

9. Have Sediment Trapping
Practices been Installed in
the Proper Location and
Before Extensive Grading
Begins?

10. Is Sediment Present On-site
in Area that Requires
Protection?

11. Are Streets Adjacent to
Project Site Free of
Sediment Tracking?

12. Is Mud or Soil on Public
Roads or at Intersections
with Public Roads?

13. Is Sediment Leaving the Site
and/or Impacting Adjacent
Property?

Erosion

Yes

No

Comments

14. Are Soils Eroding?

15. Are There any Bare Areas
which Require Temporary or
Permanent Stabilization
Such as Seeding, Mulching,
etc.?

16. Are all Finished Cut and Fill
Slopes Adequately
Stabilized?

17. Do Any Structural Practices
Show Evidence of
Overtopping, Breaks, or
Erosion?
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18. Are all Earthen Structures
Seeded and Mulched? Is
Vegetation Providing

Adequate Protection?

Debris and Construction
Wastes

Yes

No

Comments

19. Is the Construction Site Free
of Debris and Construction
Wastes?

20. Are There any Debris Piles
with Petroleum Cans,
Chemical Containers or
Other Sources of Possible
Pollution?

Runoff Conveyance and
Control

Yes

No

Comments

21. Are all On-site Drainage
Channels and Outlets
Adequately Stabilized?
(Channel Lining, Seeding,
Oultlet Stabilization, etc.?)

22. Are all Operational Storm
Sewer Inlets Protected so
that Sediment will not Enter
the System?

23. Is there Evidence of
Increased Off-site Erosion
Since the Project Began?

24. Are Downstream Waterways
and Property Adequately
protected from Increases in
Stormwater Runoff?

Maintenance

Yes

No

Comments

25. Do any Seeded Areas
Require Fertilizer, Reseeding
or Additional Mulch?

26. Do any Structural Practices
Require Repair or Clean
out?

27. Have Temporary Structural
Practices That are no Longer
Needed Been Removed?
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Other Yes No Comments

28. Is any Work Occurring in
Streams?

29. Is Channel Damage Being
Minimized?

30. Is Stabilization or a
Temporary Storm Crossing
Needed?

31. Are Utility Trenches being
Backfilled and Seeded
Properly?

32. Are the Erosion and
Sediment Controls
Maintained in Accordance

with Design Guidelines?

33. Are the BMPs for the
Different Construction
Phases in Accordance with

the SWPPP?

34. Are the BMPs being Installed
in Accordance with Actual
Construction Progress?

35. Does the SWPPP Require
Sufficient BMPs to Ensure
Erosion and Sediment are
Controlled?

36. Does the Site have Adequate
BMPs to Ensure Erosion and
Sediment are Controlled?

37. Overall, Does the Site BMPs
Appear to be Effective?

General Conditions of Site:

Problems Noted and Corrective Actions Recommended:

Other Observations or Comments:
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Sketch/Map

Corrective Action Taken:

Date:

Reviewed By:

Reported To:
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DISCUSSION OF BMPS
SIX MINIMUM CONTROL MEASURES

PE — Public Education and Outreach:
Public education programs or outreach activities must be implemented to educate the
community on the impacts of stormwater runoff and the methods to reduce pollutants
in stormwater runoff.

Pl — Public Involvement and Participation:
The public should be included in developing, implementing, and reviewing the
stormwater management program.

ID — lllicit Discharge Detection and Elimination:
A program to detect and eliminate illicit discharges must be developed and
implemented.

CS — Construction Site Stormwater Runoff Control:
A program must be developed, implemented and enforced to reduce pollutants from
construction activities that result in land disturbance activities of one acre or greater (including
projects less than one acre that are part of a larger plan).

PS — Post Construction Stormwater Management in New Development and Redevelopment
A program must be developed, implemented and enforced to reduce stormwater
runoff from new development and redevelopment sites of one acre or greater
(including projects less than one acre that are part of a larger plan).

PP — Pollution Prevention and Good Housekeeping for Municipal Operations:
An operation and maintenance program must be developed (including training) to reduce
pollutant runoff from municipal operations.

lllicit Discharge Detection and Elimination, Construction Site Runoff Controls, and Post
Construction Site Runoff Controls shall only be discussed for the purposes of this
manual. The BMP’s for these three minimum control measures are detailed in Section
4.3, BMP Profiles and Design Standards.
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SECTION 4.2

BMP SELECTION GUIDE
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Construction
Considerations

BMP SELECTION GUIDE

Site
Condition

Best Management Practice

Municipal

Model Ordinances
Ordinance for Post Const. Runoff
Zoning

Developer

Design Considerations

Alternative Turnarounds

Bioretention

Catch Basins / Inserts

Conservation Easements

Eliminating Curbs & Gutters

Green Parking

In-Line Storage

Infrastructure Planning

Manufactured Products for
Stormwater Inlets

Narrower Residential Streets

On-Lot Treatment

Open Space Design

Sand & Organic Filters

Stream Crossing (Permanent)

Urban Forestry

Contractor

Required

Recommended

BMP Inspection and Maintenance

Construction Reviewer

Contractor Certification &
Inspector Training

General Construction Site Waste
Management

Spill Prevention & Control Plans

Vehicle Maintenance & Washing

Sequence

All disturbed areas

Construction Sequence

Section 4.2
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Construction Site

Considerations Condition Best Management Practice
Installing Access Land Slopes Construction Entrance / Exit
Routes, Slope <5% Construction Road Stabilization

Runoff Control

5—-12%

Diversion

Dust Control

Filter Berms
Grassed Filter Strips
Land Grading
Mulching

Sediment Basin

Silt Fence

Storm Drain Inlet Protection

Straw Bale Barrier
Stream Crossing
Surface Roughening
Temporary Seeding
Tree Preservation
Trees & Shrubs
Topsoiling
Vegetated Buffer
Water Bar

(same as above plus)
Check Dam

Geotextiles

Gradient Terrances

Lined Waterway or Outlet

Clearing and Disturbed Areas
Grading

Brush Barriers

Buffer Zone

Chemical Stabilization
Diversion

Dust Control

Grassed Waterway
Grassed Filter Strips
Land Grading

Lined Waterway or Outlet
Sediment Basin

Silt Fence

Straw Bale Barrier
Vegetated Buffer

Section 4.2
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Construction Site

Considerations Condition Best Management Practice
Sediment Retention Disturbed Areas Silt Fence

(Measures to be < 2 acres Straw Bale Barrier

installed before major
land disturbance begins) 2 -5 acres

> 5 acres

(same as above plus)
Check Dam
Diversion

Sediment Basin

(same as above plus)
Grade Stabilization Structure
Slope Drains

Borrow and Waste All Disturbed Areas
Disposal Topsoil
Stockpiling

Diversion

Mulching
Permanent Seeding
Sediment Basin
Sediment Filters
Sediment Trap

Silt Fence

Soil Retention
Temporary Seeding
Topsoiling

Trees and Shrubs
Vegetated Buffer

Stabilizing Design Velocity
Streambanks < 5 ft/sec

> 5 ft/sec

Geotextiles

Grassed Waterway

Mulching

Permanent Seeding

Rip-Rap

Rock Outlet Protection
Vegetative Streambank Stabilize

Detention Basin
Geotextiles

Paved Flume

Rip-Rap

Retention Ponds
Rock Outlet Protection

Section 4.2
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Construction Site
Considerations Condition

Best Management Practice

Runoff Control Drainage Area
<5 acres

> 5 acres

Check Dam

Concrete Grid & Modular Pave
Diversion

Infiltration Trench

Grassed Waterway

Land Grading

Level Spreader

Lined Waterway or Outlet
Mulching

Parking Lot Storage

Paved Flume

Rock Outlet Protection
Slope Drains

Storm Drain Inlet Protection
Temporary Seeding
Topsoiling

(same as above plus)
Detention Basin

Grade Stabilization Structure
Infiltration Basin

Special Site Problems Seepage Area or
High Water Table

Polluted Runoff Water

llicit Discharges

Consistent
Strong Winds

Subsurface Drain

Constructed Wetlands

Stormwater Retention Basin

Underdrains and Stormwater
Filtration Systems

Failing Septic Systems

lllegal Dumping

Industrial / Business Discharges

Recreational Sewage

Sanitary Sewer Overflow

Wastewater Connection to Storm
Drain System

Wind & Sand Fences
Vegetative Dune Stabilization

Section 4.2
STORMWATER DESIGN MANUAL

Page 4



Construction Site
Considerations Condition Best Management Practice

Utilities and Building Disturbed Areas Diversion

Construction Mulching
Permanent Seeding

Silt Fence

Sodding

Temporary Seeding
Topsoiling
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SECTION 4.3

BEST MANAGEMENT PRACTICE
PROFILES AND DESIGN STANDARDS
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SECTION 4.3.1

ILLICIT DISCHARGE DETECTION AND ELIMINATION
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ID — ILLiciT DiscHARGE DETECTION AND ELIMINATION

EPA Requirements and Guidance:
EPA requires the designated city/county to develop, implement and enforce a program to detect
and eliminate illicit discharges. The program must include the following:

e A storm sewer system map depicting the location of all outfalls and the names
and location of all waters that receive discharges from those outfalls;

e Ordinance or other regulatory mechanism to effectively prohibit non-stormwater
discharges into the storm sewer system;

¢ A plan to detect and address non-stormwater discharges including illegal dumping to
the system; and

¢ A plan to inform public employees, businesses, and the general public of hazards associated
with illegal discharges and improper disposal of waste.

The programs should address the following categories of non-stormwater discharges or
flows (i.e., illicit discharges) only if they are identified as significant contributors of
pollutants to a small MS4: water line flushing, landscape irrigation, diverted stream flows,
rising groundwater, uncontaminated groundwater infiltration, uncontaminated pumped
groundwater, discharges from potable water sources, foundation drains, air conditioning
condensation, irrigation water, springs, water from crawl space pumps, footing drains, lawn
watering, individual residential car washing, flows from riparian habitats and wetlands,
dechlorinated swimming pool discharges, and street washwater.

The program should include measures to detect and address illicit discharges and should
include the following four components: procedures for locating priority areas likely to have
illicit discharges; procedures for tracing the source of an illicit discharge; procedures for
removing the source of the discharge; and procedures for program evaluation and
assessment. EPA recommends visually screening outfalls during dry weather and
conducting field tests of selected pollutants as part of the procedures for locating priority
areas. lllicit discharge education actions may include storm drain stenciling, a program to
promote, publicize, and facilitate public reporting of illicit connections or discharges; and
distribution of outreach materials.

Listed below are the most common BMP’s associated with lllicit Discharge Detection and
Elimination. Design criteria for these BMP’s can be found in this section.

Failing SEPLIC SYSIEMS ...oviiiiiii e ID-01
Identifying HliCit DISCRArges .........coooiiiiiiiiiiiiiieeee e ID-02
11L=To = U 0o ] o] o PRSP ID - 03
Industrial/Business DISCharges ... ID-04
RECreational SEWAQE ........uuiiiiii et e e e ID - 05
Sanitary SEWer OVEITIOWS ..........uuiiiiiiiiiii s ID — 06
Wastewater Connections to the Storm Drain SyStem ..........ccccoeevvviiiiiiiiiiiee e, ID-07
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EPA Stormwater Phase Il - 9
BMP Inventory ID-01

Failing Septic Systems
dentification and Elimination

Benefits:

¢ Reduction of a major sources of biological
impairment in waterbodies.

e Reduction of a major sources of nutrient
enrichment in waerbodies.

o Provides relief from negalive economic
impacts to fishing and tourism due fto
shellfish bed closures and beach closings.

Limitations:

o Individual failing septic systems are
difficult to locate and often costly to
identify.

® On-site inspection is often the only way to
verify failing systems and will require
landowner cooperation or regulatory

Discussion:

Costs: Failing septic systems are listed as a major source of
surface water contamination in the state by the
® Detection costs will vary upon detection MDEQ. A failing septic system is one that discharges
method used, area inspected, and staff effluent with pollutant concentrations exceeding
availability. Costs  for repair or established water quality standards. Non-urban areas

replacement of failing systems will vary are typically the areas of concern, and old
according to site conditions and system and systems installed near water bodies are of special

type. concern. A community should design a program to
prevent new septic ems from failing and to detect
and correct e g ystems  that are failing.
Successful programs can reduce a major source of
fecal coliform and biological oxygen demand
contamination in runoff and should include
requirements for routine inspections and mandatory
maintenance provisions. Program elements could
include the following: Educating homeowners and
installers, conducting visual inspections to identify
areas of concern, monitoring areas of concern,
creating ordinances to require proper installation in
suitable areas, testing soils before installation, and
mapping areas of concern.

By e D —— s NEEL— SCHAFFER
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EPA Stormwater Phase Il

BMP Inventory

ID-02

Illicit Connections

Identification and Elimination

Benefits:

o Identifying illicit connections can
systematically eliminate illegal connections
and discharges of unireated wastewater,
thereby improve water qualily.

o Identifying illicit connections can increase
public and business sector awareness of
illicit discharges.

Limitations:

o Identification of illicit connections requires
availability of trained stgff te conduct
investigations.

o Jdentification of illicit connections

require access to private properly to conduct
investigations and may require landowner

Quick Facts

» 1 drop of oil can pollute 100 gallons of water

« 100/500 Tons/Acres of topsail is lost each
year by wind and water erosion on
unprotected construction sites.

«  Pet waste can leach into the ground water
and pollute drinking water.

Costs:

e Costs for implementing an identification
program will vary depending upon watershed
size, densily and age of buildings, and lypes
of land use. Costs will include trained staff
and manhours te conduct investigations.
Case studies in Michigan estimated the cost
Jor two _field staff’ and administrative support
at $182,000 teo $187,000 annually (Ferguson
et al, 1997),

Eco-Systems, Inc. ®

Consultants, Engineers and Scientists

Discussion:

This measure involves locating and identifying illegal
and/or improper connections to a storm drainage
system and receiving waters. Water sampling should
be conducted to identify which areas are most likely
to contain illicit discharges. Programs can include use
of maps and construction drawings to aid in
identification efforts. Public outreach measures such
as advertising and use of community hotlines are
often valuable methods of identification. Methods of
detection include field-testing of dry weather
discharges, visual inspections, piping schematic
review, smoke testing, and dye testing. Programs
have demonstrated the ability to provide dramatic
improvements to water quality by elimination of
illegal connections. Programs require labor costs for
inspections to identify sources of discharge and may
require legal considerations for access to private
property.
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EPA Stormwater Phase Il _;
BMP Inventory ID-03

Hllegal Dumping
Identification and Elimination

Benefits:

» Programs that encourage public
education and involvement increase
public awareness of problems associated
with illegad dumping. Cilizen reporting
and cleanup of illegal dumping along with
government guidance and participation
can reduce the work load of detecting and
cleaning up illegal dumping.

Limitations:

o Most local government agencies will find it
logistically impossible to provide staff to
adequedely monitor for all illegal dumping.

Costsi Discussion:
Illegal dumping involves disposal of waste In an
o Costs can be greatly reduced Dy educating unpermitted area. Ilegal dumping can involve
citiens and encouraging participation in dumping into storm drains, along roadsides, and often
programs such as storm drain stenciling and directly into water bodies. A successful program can
by encouraging reporting of illegal dumping, eliminate a source of unireated pollutants and reduce
Rowever, staff to investigate, cleanup, and costly tclf:tanups. Co.s:ts fort 1';)uﬁ1m: moni:oring o:
: : . . suspect sites may require costs for labor and may not
enforce penalties will still be required. be feasible options in every situation. Public
education and ouireach to involve citizen reporting
can be cost effective methods. Programs should

include penalties for illegal dumping and the penalties
must be enforced.

Consultants, Engineers and Scientists
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EPA Stormwater Phase Il
BMP Inventory ID-04

Industrial/Business Connections
Identification and Elimination

Benefits:

e Prevention of groundwdaer and surface waler
contamination by improper industrial and
business connections.

Limitations:

o Individual improper connections are difficult
and gften costly to identify.

e On-site inspection is often the only way to
verify improper connections and will require

landowner cooperation or regulalory
intervention.

Costs:

FEstimates for visual inspections range from
$1,250 to 31,750 per square mile (Claytor and
Brown, 1996).

Discussion:

This measure involves the identification and
elimination of illegal or inappropriate connections of
industrial and business wastewater sources to the
storm drain. Illicit industrial connections can include
examples such as cross connections with sanitary
—— sewers and floor drains improperly connected to

P %55- 3 storm drain pipes. DMethods of detection include
DO NOT LITTER examples such as field-testing of dry weather

( ) : discharges, visual inspections, piping schematic
A 4 L review, smoke testing, and dye testing. Programs

KEEPYOUFI * have demonsirated the ability to provide dramatic

INDUSTRIAL ' improvements to water quality by elimination of

illegal connections. Programs require labor costs for
inspections to identify sources of discharge and may
require legal considerations for access to private
property.

Eco-Systems, Inc.
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EPA Stormwater Phase /] .
BMP Inventory ID-05

Identification and Elimination of
Sewage Associated with Marine Activities

Benefits:

o Reduction in biological pathogens in
waterbodies.

o Reduction in oxygen demanding
pollutants.

o Reduction in hazardous chemicals in
waterbodies.

Limitations:

o May require installation of pumport
stations for recreational sewage tanks.

o Public awareness is gften the major
limitation to proper disposal ¢f
recreational sewage.

Discussion:

Recreational sewage includes wastewater generated
from outdoor activities such as boating and camping.
Areas of concenirated recreational wusage can
contribute substantial amounts of chemical, bacterial,
and nutrient contamination to waterbodies. Education

Costs:

o Cost for pumpotit stations vary according to
the size of the marina and lype of system

chosen. The average cost for pumpout of boaters and campers is essential to a successful
station instailation has been estimated to be elimination program. Successful programs can reduce
$5323 (RI Sea Grant, 1992). Federal aid a significant and often overlooked source of surface
may be available to help pay for up to 75% water contamination. Programs may require the
of instaliation costs for pumpout stations. installation of pump-out equipment for tanks. State

and federal programs may provide aid in installation
COSIS.

Eco-Systems, Inc.
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Sanitary Sewer Overflows
Identification and Elimination

Benefits:

o FEliminaling swiilary sewer overflows
prevenls raw sewage from enlering
waterbodies, thus eliminaling a major risk
to human health and aquatic ecosystem
health.

Limitations:

o Determining canses and providing
solutions for overflows can be costly.

Costs:

e Repairs to overflowing sanitary sewer
systems can be expensive. Regular

inspection of sewer lines can reduce the Discussion:

need for costly repairs Dby delecling

problems early. Costs for replacement and Sanitary sewer overflow programs involve the
rehabilitation of undersized and outdated detection and correction of releases of raw sewage
systems shouid be a component of sanitary from a separate sanitary sew tem prior to
sewer system planning, reaching a treatment facility. A schedule for

regular maintenance of sewer lines is a good way
to avoid expensive repairs. FEconomic impacts
from overflows can be significant and can involve
shellfish bed closures, bans on fish consumption
and inhibit recreation and tourism. An inspection
program can eliminate a source of human health
risks and can provide maintenance and repair
cost savings for sewer system operation. Methods
of detection includ amples field-testing of dry
weather discharges, visual iInspection, piping
schematic review, smoke testing, and dye testing.
The EPA CMOM program is an example of a
program that encourages sell-inspection and
reporting of sanitary sewer overflows.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER
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Wastewater Connections to the Storm Drain
System Identification and Elimination

com

. Preve.ntion of unm.mted Mm*tewater. fr?m B?Cte.rla ta]nt]ng
oty Rt Biloxi waterfront

. . By PATRICK
e Protection of human and aguatic ecosystem THE SUN HERALD
health. A e e T
cml::ldmreﬁlan aweek after a
Limitations: A b o e
A S ol ek flows kfectly
) . . . into the Mississippi Sound.
o Individual improper connections are difficult poder e nias, e
m e in bacteria
1 7 levels,” said , direc-
and often costly to identify. Jervl” e Liogd Sty eae
- o = : state Department of Environ-
. On-.smf inspection is qf.ten the 0n:ly way .to m&m;‘vﬁs“;ﬁwﬁ .
verify improper connections and will requiire fike ?’f:‘”ﬁ}:ﬁ r:gr“'a%
1 just east Z
landowner cooperation or regulatory e by The Lot ooy B
intervention. June 19 aad had been closed B

Dominic Bui, who operates than the state’s. The state will
at 1678 monitor Bui's repairs and
Beach Blvd., will appear in future operations.
Biloxi community court on July _ “We want to keep an eye on
9 on two misdemeanor charges it." said DEQ attorney Chuck
il Barlow.

been bypassed with apumpand  against Bui for lost business.
Costs: 2000 B e Wetand Wil Beach Club since
0 or Jnore It "P the beach closed st week,

to six months in jail.
: . : . : DI help  said owner Mark Balius.
e Costs for implementing an identification P00 divreyy. jhn 6 el Vo o gne blocking
program will vary depending upon watershed ity penaltics are more scvere  the whole beach,” Balius said.

size, densily and age of buildings, and lypes
of land use. Costs will include training staff’
arnd manhours to conduct investigations,

Discussion:

This measure involves the detection and elimination
of illicit connection of wastewater lines dumping to
storm drains. Wastewater connections to the storm
drain system typically occur as cross connections of
wastewater drains to storm drains within a facility.
Methods of detection include examples such as field-
testing of dry weather discharges, visual inspections,
piping schematic review, smoke testing, and dye
testing. Programs have demonstrated the ability to
provide dramatic improvements to water quality by
elimination of illegal connections. Programs require
labor costs for inspections to identify sources of
discharge and may require legal considerations for
access to private property.
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STORMWATER DESIGN MANUAL

CS — ConstrucTion Site Runorr CoNTROLS

EPA Requirements and Guidance:

The designated city/county must develop, implement, and enforce a program to reduce
pollutants in any stormwater runoff to a small MS4 from construction activities that disturb
one or more acres. Reduction of stormwater discharges from a construction activity
disturbing less than one acre must be included in the program if that construction activity is
part of a larger common plan of development or sale that would disturb one acre or more.
At a minimum, the program must include the development and implementation of the
following: An ordinance or other regulatory mechanism to require erosion and sediment
controls, as well as sanctions to ensure compliance, to the extent allowable under State, Tribal,
or local law.

Construction site operators must implement appropriate erosion and sediment control
(ESC) best management practices and must (1) control waste such as discarded building
materials, concrete truck washout, chemicals, litter, and sanitary waste at the construction
site that may cause adverse impacts to water quality; (2) establish procedures for site plan
review which incorporate consideration of potential water quality impacts; (3) establish
procedures for receipt and consideration of information submitted by the public; and (4)
establish procedures for site inspection and enforcement of control measures.

Examples of sanctions to ensure compliance include non-monetary penalties, fines, bonding
requirements, and/or permit denials for non-compliance. EPA recommends that procedures for site
plan review include the review of individual pre-construction site plans to ensure
consistency with local (ESC) requirements. Procedures for site inspections and
enforcement of control measures could include steps to identify priority sites for inspection
and enforcement based on the nature of the construction activity, topography, and the
characteristics of soils and receiving water quality. The designated city/county is encouraged to
provide appropriate educational and training measures for construction site operators and
may wish to require a stormwater pollution prevention plan for construction sites within their
jurisdiction that discharge into their system.

Listed below are the most common BMP’s associated with Construction Site Runoff Control.
Design criteria for these BMP’s can be found in this section or in the “Planning and Design Manual
for the Control of Erosion, Sediment and Stormwater” (ESC Manual) published by the Mississippi
Department of Environmental Quality, Mississippi Soil & Water Conservation Commission and the
USDA Soil Conservation Service. BMP’s denoted by an asterisk (*) shall be designed according to
ESC Manual design standards.

BMP Inspection and MaiNtENANCE ...........coiieeiiiieeiiieee e e e e et e e CS-01
STV QT STz U= CS-02
(O [Tt QI 7= o [ CS-03*
Chemical StabIliIZAtION .........iieiiii e e e s e e aaeeas CS-04
ConStruction ENranCeIEXIT ........cuuiiiiiieiii et CS - 05*
CONSLIUCHION REBVIBWET .....ceeiiiiieiie et e e e et e e e e e e e eeeas CS-06
Construction Road StabiliZatioN...........ccoeuiiiiiiiiiie e CS-07~
CONSIIUCHION SEOUENCES ... .ciiiiiiiiiiiee e e e e ettt e e e e e e e etbba s e e e e e e e eeaebsaa e e e eeaeeeeennns CS - 08*
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Contractor Certification and INSPECtON TralNING .........ooeeeeeeieiiiiiiieee e e eeeeeiiiiae e e e e eeeeenns CS-09
D11 S A 0] L1 o CS-10*
1L =T g =TT 4 PP CS-11
General Construction Site Waste Management ...............ucveeiiieeeeeeeeiiiiinieeeeeeeeennnns CS-12
7= ()11 PSPPSR CS-13
(€T To [T oL T = (o = SURSRPUPPRRR CS-14
GraSSEA WALEIWAY .......uuieeeeeeeiiiiiiie e ettt e e e e e e et a e e e e e e e eettbaa e e e eeeeeeesennns CS - 15*
= T To I ] = Uo [ T IR CS - 16*
Lined Waterway OF OULIET..........cooiiiiiiiiie et CS-17*
1Y/ To e [ @ (o [0 =T g Tt = SRR CS-18
Y11 ] o] 71 o PP SRPPP CS-19*
o Y7o I 110 T U CS - 20*
Permanent DIVEISIONS .......cciiiiiii et e e e e e e e e e e e et e e e e e e e eaaa s CS - 21*
Permanent SEEAING........cuuuuiiii e e e e e e e e e e e e CS - 22*
] 0] = o PRSPPI CS-23*
oo Q@ U1 =] B (0] =Y (o] o R CS - 24*
Sediment Basins and ROCK DAMS .........cooiiiiiiiiiiiiieeeeeeeeeeii e eeeeees CS - 25*
Sediment Filters and Sediment Chambers..........cccoooooiiviiiiiii e CS-26
ST=To 10 T=T o) S I = T ISP PUUPPPPPPRPRR CS-27
S L T Lo = S SURRRPUPPRR CS - 28*
SIOPE DIAIN .ot e et e e e e ettt e e e e e e eeeannas CS - 29*
1Yo o [0 [ 0o P SURSRPPPPRRR CS - 30*
SOl REIENTION ...eei e e e e e e e e e e e e e e eeenes CS-31
Spill Prevention and Control PIaNS...........ccoevuiiiioiii s e e CS-32
Storm Drain INlet Prote@CHON. ..........uuiie et eeeeaeees CS-33*
SEraW Bale BaAITIeF .......uuuiiie ettt e e e e e e e e e et e e e e e e e e earanna CS-34*
Stream CroSSING (TEMPOTAIY) .....uuuuuuieeeeeeieeiiiiiaa e e e e e e e eettra e e e e e e eeerrrn e e eaeeeeeeans CS - 35*
SUDSUITACE DIAIN ...ceeeiiieiiie e e et e e e e e e e e e et s e e e e e e e e eeatasa e e aeeeaeeennnnns CS - 36*
SUIACE ROUGNENING ..uuiiiiie ettt e e e e eettba e e e e e aeeeeennes CS-37*
TeMPOrary DIVEISIONS ....coovviiiiiiiii e e eeeeeeee e e e e e e s e e e e e e e e et e e e e e e e eeaeannn s CS-38*
BT 1] ool =T g YRS T=T=To (1o o PP CS - 39*
1] 01511 o CS - 40*
Tree Preservation and ProteCtioN ..............iiiiiiiiiiiiiiiiiiin et CS-41*
Vegetated BUITEE ........cooiiiiieii e e e e CS-42
Vehicle Maintenance and Washing Ar€a ..........coooovvuiiiiiiiiiei i CS-43
R A2 L] = - T P CS - 44*
Wind Fences and Sand FENCES ..........oovvuiiiiiie e CS - 45*
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EPA Stormwater Phase Il ey
BMP Inventory CS-01

BMP Inspection
and Maintenance

Benefits:

o Regular inspection and maintenance
ensure BMPs are properly functioning
and effective. This may be the single most
important and most overlooked practice
Jor construction site stormwaler
management.

Limitations:

o The only real limitation to inspection and
maintenance program is that te be
effective, a sincere effort is required by the
contyactor.

Costs:
e Costs associated with time. Discussiorn:

BMP inspection and maintenance programs
involve requirements for checking and repairing
stormwater management practices. Inspection
and maintenance of BMPs are essential for the
effectiveness of stormwater management
measures. Program requirements should
include schedules for routine inspections (such
as after every significant rainfall), time frames
for repair of damaged or failing measures, and
provide guidance (such as inspection forms
tailored to the types of practices being
implemented). Inspection and maintenance
requirements should be suited to the types of
BMPs that are being used, and providing
Inspector training is an effective means of
ensuring proper inspection and maintenance.
Documentation including inspection forms,
dates, rainfall data, conditions observed,
deficiencies noted, and corrective actions taken
should be maintained.

Eco-Systems, Inc.
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BMP Inventory CS-02

Brush Barrier

Benefits:

o  Brush barriers are inexpensive methods
used to reduce stormwater velocities and

Silter suspended particles from runoff.
Limitations:
o Brush barriers are not effective for high
velocily flow. Brush barriers may not be
applicable for sites where liftle useable
brush material is generated during
clearing. Material used to create brush
barriers will have to be removed upon
completion of construction. The materials
used to construct brush barriers will
decompose.
Discussion:
Brush barriers are sediment control structures
constiucted of materials such as tree limbs,
roots, stone, or other such debris produced
during site clearing. This material is piled
Costs: together along the perimeter of a site to provide
e [USEPA estimates brush barviers can be for reduction of stormwater flow and removal of
constructed for a cost ranging from $390 sediments. Brush barriers are often constructed
to $620 (no size indicated). of fragmented plant materials and covered with
a geotextile material for stabilization and
Effectiveness: improved efficiency. Brush barriers are
typically limited to sites where sufficient
e Brush barriers are not effective for high material is produced from clearing and to sites
velocity flows and may become clogged with small drainage areas and slopes less than
with sediment. 2:1 and less than 100 feet long. Brush barriers
are not intended to manage high velocity runofT.
Brush barriers often become clogged with
sediments quickly and also decompose; limiting
the amount of time the measure is effective.
Eco-Systems, Inc. () M= NeeL-SCHAFFER
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BMP Inventory

S-

Check Dams

Discussion:

Check dams are small, temporary dams constructed
across a swale or channel and are designed to reduce
stormwater flow velocity. Although gravel dams
have proven to be the most effective at stabilizing
channels, they can be consttucted of various materials
Benefits: such as stone, gravel, logs, and siraw bales. Long

< channels should wuse multiple dams spaced
® Check dams have been shown 1o provide appropriately for the slope and channel flow. Placing

greater stabilizaion for stormwater difches dams in live channels should not be used unless
than silt fence or straw bales. approved by the appropriate regulatory agency.

. . Dams should be used in conjunction with other BMPs
o Check dams are characterized as having such as grassed channels, and should be inspected

low costs and easy instailation. after each storm. Improperly designed dams may not
o u be adequate for the stormwater velocity, and failure
Limitations: can exacerbate erosion.
o Check dams are designed to slow
stormwater rundff’ velocily and are not
intended to be used alone as they provide
primarily quantily benefits and liftle
improvement to waler qgualily. Ir

improperly installed, check dams may lead Costs:

9 BOECCA O LA dams arf; e Costs of check dams will depend on necessary sige

et tﬂml_wl‘t_vy pmca“txcwe and availability of material. USEPA estimates check

mént stabilization measures ave dams constructed of vock to average about $100 per
e

dam. Other materials such as logs or sandbags may
be used. All methods will require regular inspection
and possible maintenance.

Eco-Systems, Inc.
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CS-04

Chemical Stabilization

) "".""'""‘iﬁ’!h:lnﬂl

Benefits:

s Chemical stabilization can reduce erosion
Jrom slopes where vegetalion cannot be
established.

Limitations:

o Chemical stabilization can create
impervious surfaces resulling in increased
ranoff. The potential environmental
impacts of the chemicals wused are
unknown. Chemical stabilization is
typically more expensive than vegetative
practices. Chemical stabilization provides
« temporary solution to erosion control,

Discussion:

Chemical stabilizers are materials used to provide
temporary soil stabilization and are typically
composed of vinyl, asphalt, and rubber. The chemical
Costs: stabilizers, also called palliatives or soil binders, are

. sprayed onto the surface of exposed soils to protect
* Costs depend on chemicals used and against erosion from stormwater runoff or wind.

methods of application. EPA reports costs Chemical stabilizers can provide immediate erosion
Jor a common chemical stabilizer lo vange control and can be applied in situations where
Jrom 34 to 333 per pound, which will cover establishment of vegetation is not effective. Chemical
one acre and does not include costs for stabilizers may be used in conjunction with seeding in
application. some cases. Chemical stabilizers offer temporary soil

stabilization. DManufacturer’s recommendations for
application should be followed closely to avoid
developing an impermeable coat or result in adverse
environmental effects resulting from over-application.

Consultants, Engineers and Scientists
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Construction Entrances

Benefits:

s Removal of mud from construction vehicles
can reduce the amount soils and sediments
leaving a site. Qff-site tracking of mud by
construction vehicles can contribute fto
significant particulate inputs inte the storm
drain system, especially in urban areas
where curbs and gullers are present.

Limitations:

o Stabilization of entrances and exits with
gravel or grating may be only minimally
effective at removing mud from vehicles.
Washing coperations are the most effective
method for removing mud from vehicles
before leaving a site, but require a water
source and collection area for the used
wash water. Some siles may require
multiple entrances and exils o _ 2
accommodate adequate access and high Discussion:

Construction enirances consist of graveled or grated

areas located where vehicles enter and leave a site and

are designed to provide a buffer to reduce the amount
of mud and soil transported from the site to adjacent

Costs: roadways. This measure is best used where wet
conditions or long-term projects are anticipated and
Stabilized construction entrance  $1,000-4,000 should be used with other access measures such as
Annual maintenance $1,500 maintaining construction paths, building paths out of
low areas, and restricting vehicle access in wet areas.
Entrance with wash rack $1,000-5,000 : : + construction entrance reduces muddy

reduces transport of sediments and
site appearance. This measure may require
vehicle washing and additional construction costs.

Annual maintenance $2,200

(Bource: USEPA 1993)
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CS-06

Construction Reviewer

Benefits:

o Construction reviewer programs can
ensure implementation and maintenwice
of stormwater BMPs. Construction
reviewer programs can provide meastres
Jor enforcement of regulations.
Construction reviewer programs gften use
third parly personnel are hired by the
contractor and who report to the
reguldory agency on the findings of
regular inspections, thereby reducing the
work load for the government agency.

Limitations:

o Agency staffing is often inadequate to
provide sufficient numbers of inspections
at all constriction sites.

Costs:

o Costs are minimal but inciude additional
staff’ time Lo ensure proper
implementation and maintenance.

Construction reviewers periodically inspect
construction sites to ensure that contractors
have installed and maintained their erosion and
sediment controls properly (Source: University
of Connecticut Cooperative Extension System,
2000)

Discussior:

Construction reviewer programs involve
providing personnel to inspect construction sites,
prepare reports of the inspection findings, and
refer the project to the proper enforcement
agency if problems are not corrected.
Construction reviewers provide for enforcement
of construction site stormwater management
programs, which is an essential element of
successful stormwater management programs.
Construction reviewer programs should ensure
the program personnel are educated on the
proper methods of sediment and erosion
controls. Many states and municipalities do not
have the resources to provide a sufficient
number of reviewers to implement an effective
construction reviewer program. Some local
governments have adopted programs to certify
third party inspectors to conduct site inspections
and report to the local authority. In most cases,
the cost for providing inspectors is paid for by
the contractor or developer. These third party
reviewer programs have proven successful at
reducing the workload for the agencies in charge
of construction inspections and reducing
downtime for developers.

Eco-Systems, Inc. ®
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Construction Road Stabilization

Benefits:

o Properly located and stabilized
construction roads can significantly
reduce on-site erosion  during
construction.

Limitations:

o For rural areas of low lraffic volume.

Costs:

o Costs vary and depend on the materials A Toe
used for road stabilizdation. With proper Bl
grading and stabilization with stone, a Ensure that construction routes follow the
contractor can save money by reducing natural contour of the terrain where possible.
erosion, avoiding dust problems, and Avoid steep slopes, excessively wet areas, and
improving overall efficiency of the highly erodible soils. Controlling surface runoff

constriction operation. from the road surface and adjoining area is a
key erosion control consideration. Construction
traffic routes are especially susceptible to
erosion because they become compacted and
rutted and collect and convey runoff water along
their surfaces, often at erosive velocities.
Provide surface drainage and divert excess
runoff to stable areas. This practice is also
applicable to logging roads, travel lanes, access
roads, etc.

Eco-Systems, Ine.  (Y) Il% NEEL—-SCHAFFER
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CS-08

Construction Sequencing

Benefits:

s Construction sequencing helps prevert
erosion and sediment problems from
occurring. Construction sequencing can
provide ervosion contrel by planning in
advance te implement management
practices when and where appropriate.
Construction sequencing can be used
during any land disturbance activity.

Limitations:

o Weather and contractor’materials
availability may cause interruptions in
constriction schedules.

Costs: Discussiorn:

o Costs are typically low and include labor Construction sequencing is a nonstructural

costs associated with developing the plan. practice involving a planned work sequence to
coordinate the timing of disturbance activities
and installation of control practices. Key runoff
points are identified, existing vegetation to be
preserved is identified, and the most effective
BMP methods are identified. Costs associated
with this measure are typically low and include
labor costs associated with developing a written
plan for the coordination of construction
activities and stormwater management
practices.

Eco-Systems, Inc. () I NS NEEL—SCHAFFER
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CS-09

Contractor Certification
And Inspector Training

Benefits:

o Contractor educdion can vresull in
improved awareness of stormwaler
management programs and procedures.
Inspector Iraining can help enforce
compliance and reduce the burden on
local agencies.

Limitations:

o Contractor and inspector training and
certification programs vrequire
considerable ¢ffort on the part of the
regulators or government agencies
concerned.

Costs:

o Costs are minimal but may incliude costs
associated with time and with lraining
materials.

Municipalities cén establish training programs
to educate contractors ahout erosion and
sediment control practices

Discussiorn:

One of the most important factors to successfully
implementing construction site stormwater
management controls is the knowledge and
experience of the contractor. Contractor
certification programs that require contractors
to meet education requirements for supervisory
personnel are often wused to provide the
knowledge necessary to implement a successiul
stormwater management at their construction
sites. Many municipalities utilize construction
inspectors to ensure that the appropriate
stormwater control measures are being utilized
at construction site. Training and education for
inspectors is essential to the performance of
their duties as well. Inspectors are typically
employed by the contractor to provide routine
inspection of stormwater management systems
at construction sites. Contractor certification
and construction inspector programs can be
built-in requirements of erosion and sediment
control programs for permitted land
disturbance and construction projects.
Contractor certification and inspector training
programs will require the development of the
curriculum for training courses, staff to teach
the courses, and staff to review reports and
inspect sites to ensure contractors and inspectors
are complyving with the erosion and sediment
control program.

Eco-Systems, Inc. ®
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CS-10

Dust Control

Benefits:

e Provides immediate protection in dry
areds.

Limitations:

o Must be periodically applied and is not a
long term solution.

Costs:

o Costs vary and depend on the size of the
constriction site, method used and
weather conditions.

Discussion:

Large quantities of dust can be generated during
land grading activities for commercial, industrial,
or subdivision development, especially during
dry, windy weather. In planning for dust control,
it is important to schedule construction activities
so that the least area of disturbed soil is exposed
at one time. Install temporary or permanent
surface stabilization measures immediately after
completing a land grading unit. For disturbed
areas not subject to traffic, vegetation (temporary
or permanent) provides the most practical and
effective means of dust control. Other control
measures include mulching, sprinkling, spraying
adhesive or calcium chloride, wind barriers, and
surface roughening by tillage. Maintain dust
control measures properly through dry weather
periods until all disturbed areas have been
permanently stahilized.

Consultants, Engineers and Scientists
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Filter Berms

Benefits:

s Filter berms can be an effective method for
removing sediments from rundff if properly
implemented. Filter berms can slow ranoff’
and encourage sheet flow of ranoff.

Limitations:

o Filter Derms are temporary measures and
do not have a long life span. They require
regular maintenance in areas where inpuls
of mud and sedimenits are high. They are
not intended for use on steep slopes or for

areas with high velocily flows.

Costs:

o Costs for filter berms are lypically low and ; :
will depend on size and availability of Discussion:
materials. Costs for labor to construct and Filter berms are typically gravel or stone ridges that
maintain the practice are the mgjorily of the are designed as temporary methods to slow
costs, stormwater flow from traffic areas (roadways).

Filter berms allow sediments to settle or be filiered
out of runoff. Berms should be spaced across a slope
according to the steepness of the slope (spaced closer
together for steeper slopes) and are intended for use
on gently sloping areas. Berms should be inspected
after each storm and must be replaced once sediments
build up in the voids. Failing filter berms can actually
increase erosion and can concentrate flows at the
point of failure.

Eco-Systems, Inc.
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General Construction
Site Waste Management

Benefits:

o Waste management is applicable to all
construction sites and is easidy and
inexpensively implemented Waste
management can achieve reductions in
pollutant sources before they are carried
away by stormwaler riungff.

Limitations:

o Time will be required for employee
training and for supervisory inspections to
ensure that waste management praclices
are being followed at a work site.

Discussion:

Construction site waste management involves

Costs se, storage, and disposal of surplus and

o Costs associated with site waste v
management are relatively fow. Some demolition debris, etc., and hazardous materials

costs will be incurred to train employees such as fuels, lubricants, and paint products.
and inspect site. Construction wastes can pose a potential threat
to the general environment, which includes the
threat of impacts to water quality from material
transported from construction sites by
stormwater runoff. Effective waste management
programs require employee training and
supervision to ensure that storage, handlin,
disposal requirements are being adequately
Frequent inspections of waste storage and
disposal areas should be conducted to ensure
proper procedures are being followed.
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Geotextiles

Benefits:

s Geotextiles can aid in stabilizing disturbed
soils and in establishment of permanent
vegetative cover. Geolextiles can provide
greater protection than vegeldaion alone in
areas of high velocily runoff’ such as
channels.

Limitations:

o Some iypes of geotextiles (non-
biodegradable) may ultimately need to be
removed and disposed of  Improper
installation can cover Hp erosion
underneath the fabric.

Costs: Discussion:

Geotextiles are porous fabrics used to stabilize
disturbed soils. Geotextiles are often used to aid in
the establishment of vegetation by holding seeds,

o Costs for geotextiles vary depending on
the type of materials chosen and can

range from $0.50 to $10.00 per yd fertilizers, and soils in place and by providing
(Soume— SWPRC, 1 991)- Costs for protection from the forces of winds, rains, and runoff.
instadlation will vary depending on site Geotextiles are typically constructed of woven or
conditions. Maintenance costs will bonded materials. Some use synthetic materials such
inciude regular inspection and costs will as polypropylene, polyester, nylon, polyvinyl chloride,
depend upon type of material chosen and glass, and various mixtures of these materials. Some

use biodegradable materials such as mulch matting
constructed by binding wood, paper, cotion, or
coconut fibers into sheets. Geotextile matting can be
used in place of mulch and is useful for aiding in
establishment of vegetation on highly erosive surfaces
such as steep slopes and stream channels. Geotextile
netting can be used to hold matting and mulch in
place. Geotextiles can also be used as temporary
cover for erosion conirol, as well as an intermediate
layer between riprap and soil to prevent soil from
eroding from underneath the riprap. One limitation
associated with geotextiles are that improperly
applied matting that does not maintain contact with
the soil may allow for erosion underneath and away
from view. Additionally, some synthetic geotextiles
may need to be removed and disposed of eventually.

/ s are low to moderate but require
labor costs for installation and inspection.

whether it will need to be removed.

Consultants, Engineers and Scientists
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Gradient Terraces

Benefits:
Discussion:
s Gradient lerraces can reduce evesion of
disturbed soils by redivecting runoff’ away Gradient terraces are earthen embankments or
Jrom steep slopes and onto stabilized ridge-and-channel systems that are designed to
outiets. Gradient terraces can slow runqff’ reduce erosion from steep slopes by redirecting
across « site. stormwater flow. Careful design is essential to
the success of gradient terraces. Planning must
Limitations: take into account the outlet points for

stormwater, as well as adequate spacing and

* Gradlent terroces ave mot usefulyor siopes ridge height. Soils that are sandy or rocky are

that are excessively steep or for soils that
are sandy, rocky, or shallow. Gradient
terraces are nol gffective if adequale

not suited for this measure. Gradient terraces
are useful in areas where high erosion rates are
expected and where vegetation establishment is

AU a ol priass, not possible. Gradient terraces can direct
stormwater flow from unvegetated areas to
areas where vegetation can provide filtration
and velocity reduction for sediment-laden

Costs: runoff.

o Costs are low and lypically involve labor
and equipment to construct and maintain
tervaces.

Eco-Systems, Inc. () I NS NEEL—SCHAFFER
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Grass-Lined Channels

Benefits:

o Grass-lined channels provide stabilization of
channel soils, slow runoff, provide for settling
of sediments, and increase infiltration.

e By providing a stabilized method for
conveyance ¢of stormwaler rungff, grass-lined
channels can reduce the need for additional
downstream management and trealmernt
HEUSHTES.

o Grass lined channels are aesthetically
pleasing.

Limitations:

o Grassed channels primarily provide transport
of rungff and can be used daong with
additional stormwater management praclices
in order to provide improved pollutant removal
efficiencies.

o Improper design can cause elevated velocities
arnd volumes of rungff resulting in changes in
hydrology of receiving waters as well as fuilure
arnd erosion of the channel,

o Establishment and maintenance of a dense
growth of vegeldion may require regular
inspection and some maintenance in the

beginning.
Costs:
Discussion:
o Costs are lypically lower than other methods
of stabilization, but will vary according to Gra?'s-]ined channels u_se estab]is:hed vegetation f_or
size and methods used for establishment of erosion control, ‘ielo_cm _l'e(luci?on_, water_ quality
vegetation. mlprt_wen!ent_ and infiliration. This measure is use_ful
for directing stormwater flow around or across a site,
e Maintenance costs typically consist of thus reducing gully erosion and sediment levels in
mowing and removal of accumulated runoff. Grass lined channels are often used to convey
sediments and debris. runoff to other BMPs, thus providing a pretreatment
measure. Grass-lined channels are also aesthetically
ing. Grass-lined channel should not be used
lopes are steep ( ) or where flow rates are
=3 ft/second).
Bt . D ——— s NEEL—SCHAFFER
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Land Grading

Benefits:

s Land or site grading is useful for reducing
steep slopes and is useful in planning for

ranoff’ management. Land grading
lypically requirves minimal costs to

implement.
Limitations:

o Improper grading can disrupt ndaural
stormwater runcfl pdterns wid may cause
poor drainage, high runoff velocities, and
increased peak flows. Time is requirved to
design  grading plans o incorporate
stormwaler ranofl management measyres.

Discussion:

Costs: Land grading involves reshaping the ground surface
to planned grades and currently is a common practice

o Costs mvolv.e lime for planning grading at most construction sites. Land grading is used to
measures _t" include 510”“‘_"“‘” managemetft provide suitable topography for the intended
and erosion contrel, which may vesuil in development and can also bhe used to aid in the

additional  excavation/fill  activities to management of stormwater runoff during and after
implement, construction. Stormwater flow management should
be incorporated into the initial site design and should
seek to maintain predevelopment flow patterns and
hydrology to the maximum extent practicable.
Clearing and grading should be limited to the areas
necessary for building activities and equipment
traffic.

Consultants, Engineers and Scientists
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Lined Waterwayv Outlet

Benefits:

o  Reduces flow velocities in channels where
grass would be ineffective

Costs:

Riprap is cheaper and less expensive o
repair. Costs vary and depend on site
requirements.

Discussion:

Where flow velocities exceed allowable limits for

grassed waterways, more durable liners such as
riprap or paving should be used. Riprap liners
are considered flexible and are usually preferred
to rigid liners. Riprap is less co adjusts to
unstable foundation conditions, is less expensive
to repair, and reduces outlet flow wvelocity.
Paved channels are preferred where space is
limited, slopes are very steep, or the channel
setting warrants the use of special paving
materials. Care must be taken to see that
foundation conditions are stable and high exit
velocities can be controlled to protect the
receiving stream. Riprap or paved channels can
be constructed with grass-lined side slopes
where site conditions warrant. Riprap will be
installed over the proper filter (geotextile) or
bedding unless the soil investigation indicates
otherwise.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER
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Model Ordinances

Erosion and Sediment Control/Grading Model Ordinance

Benefits:
Section 1. Introduction/ Purpose
During the construction process, soil is the most vulnerable to crosion by wind and water. Eroded
* v Y
Regmo’y means tﬂ e’gfbrce best soil end. water by reducing water quality and causing the siltation of aquatic habitat
g, 5 for fish and other desirable species. Eroded soil also necessitates repair of sewers and ditches and
mm@ement Pracaces to lﬂtpl‘ﬂve water the dredging of lakes. In addition, clearing and grading during construction causes the loss of native
) i v for ial and aguatic habitat and to provide a healthy living environment
qualily and reduce stormwaler riungff. bsermitieipe g Averin
- - - As aresult, the purpose of this local regulation is to safeguard persons, protect property, and prevent
=
LIII‘IItatIOI'IS. damage to the environment and promote the public welfare by guiding, regulating, and controlling
the design, ion, use, and mai of any ds or other activity that disturbs or
breaks the topsoil or results in the movement of earth on land in (Municipali

o Must be enforced with penallties.

Section I Definitions

Certified Contractor - A person who has received training and is licensed by (srate v
local environmental agency) to inspect and maintai ion and sedi control p

Clearing - Any activity that removes the vegetative surface cover,

Drainage Way - Any channel that conveys surface runoff throughout the site.

Erosion Control - Measures that prevents erosion.

costSI Erosion and Sediment - A set of plans prepared by or under the direction of a licensed professional
engineer.
. Costs vary and depend on ordinance Control Plan - indicates the specific measures and sequencing to be used controlling sediment and

erosion on a development site both before, during and after construction.

requirements. Costs are associated with

L & 5 i Grading - Excavation or fill of material, including the resulti ditions thereof.,
training employees and with inspection N

Perimeter Control - A barrier that prevents sediment from leaving a site by filtering sediment-laden
and enforcement. runoff or diverting it to & sediment trap or basin.

Phasing - Clearing a parcel of land in distinet phases, with th bilization of cach phase
before the clearing of the next.

Sediment Control- Measures that prevent eroded sediment from leaving the site.

Site - A parcel of land or a contiguous combination thereof, where grading work is performed as a
single unified operation.

Hpet model_ead h

Discussion:

Municipalities can adopt model ordinances in
order to establish requirements for utilization of
recommended stormwater management
practices. These local regulations are intended
to safeguard the public, protect property, and
prevent damage to the environment.
Ordinances can require permit submittal and
approval for land disturbing activities,
stormwater management plans, specific design
requirements, inspections, and enforcement.
Site inspection and enforcement actions are
often essential to ensure the effectiveness of
ordinances. Ordinances must clearly define the
roles and responsibilities of each involved
agency to ensure the goals set forth in the
ordinances are achieved.

Consultants, Engineers and Scientists
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Mulching

Benefits:

o Mulching is a low cost method of soil
stabiization. Mulches can provide
stabilization of soils and prevent erosion
during seed stabilization. Mulching can be
used for temporary protection of disturbed
soils. It provides immediate protection to
soils that are exposed. It also helps retain
Hioistre.

Limitations:

o Mulching may be washed away during
storms. Mulching must be maintained and

periodically replaced if intended for use as
long term soil stabilization. Mulching is a
temporary method used until permanert
cover is established. Mulching may delay
seed germination due o reducing soil
surfuace temperatures.

Discussion:

Mulching is a temporary erosion conirol practice in
which materials such as grass, hay, wood chips, wood
fibers, straw, or gravel are placed onto exposed or
recently planted soils. Mulching is most often used in
conjunction with revegetation measures such as
Costs: seeding. Mulch can aid in holding seed, soil moisture,

and fertilizer in place during establishment of
vegetation. NMulch materials may be applied loose or

o Costs for mulching will depend upon

materials  used. Maintenance formed into mats for greater stability. ulch matting
requirements and costs may vary can be anchored in place and can be consiructed
according to slope, soil types, and completely of biodegradable materials. DMatting
rainfull. USEPA estimdes costs for seed application on slopes requires secure contact to the
and mulich to average $1,500/acre. soil to avoid erosion underneath the mating. Netting

can be used to hold loose mulch in place; however,

n non-biodegradable materials may need to be removed

Effectiveness: % &

eveninally.

o Use of mulch varies according to
material used. Mulch has been shown to
reduce soil erosion from 53 to 99.8
percent over bare soil and to reduce
water velocily from 24 to 78 percent.

Consultanes, Engineers and Scientists
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Paved Flume

Benefits:

o Can be readiyy installed in most locations

o Offer large freeboard capacily & a low
cost

o Less subject to failure from blockage then
closed drains

o  Require litfle maintenarnce

Costs:
o Costsvary and depend on site conditions.

Discussior:

Paved Flumes are small concrete-lined channels
designed to convey storm runoff down steep
slopes. They are part of the permanent erosion
control system for the development. In planning
paved flumes, give special attention to flow
entrance conditions, stability of the foundation,
outlet energy dissipation, and freeboard
capacity. The upper portion of the side slopes
may be grassed to improve appearance and
reduce cost.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER
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Permanent Diversions

Benefits:

o  Diversions can eliminate sources of
runoff’ peollution Dby redirecting
stormwater ruanofl’ away front erodible Discussion:

soils or other pollutant sources. Permanent diversion berms and structures conirol

e High level o f effectiveness. stormwater runoff by using a channel and an earthen
ridge to divert flow around areas sensitive to erosion.

o If planned properly, diversions can be Diversions are most often consiructed of earthen
installed during site and land grading materials with vegetative cover and are best used with
activities. channel linings such as vegetation or matting.
Diversions are typically used wherever the direction

Limitations: and velocity of runoff from up slope areas need to be
controlled. Channels must be designed to manage

o Stormwater diversion Dberms must be peak storm flow and must be stabilized to prevemt
stabilized to avoid erosion of the channel erosion of the channels. Design considerations are
and may regiive additional time and labor adaptable to site conditions; however, all designs

should provide adequate outlets to manage the

Jor design, co o, " € €. concentrated stormwater flows created.

o Diversions concentrate stormwater rungff
necessitating « stable outlel.

Costs:

o Costs for diversions are generally low and
wonld include design, construction, and
maintenance,

Consultants, Engineers and Scientists
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Permanent Seeding

Benefits:

s Permanent seeding provides Ilong-term
stabilizdation of soils. Permanent seeding is
a low-cost low-maintenance method.
Permanent seeding can reduce erosion,
slow rungff velocities, increase infiltration,
reduce rundfff volumes, and filter
sediments. Permanent seeding is suitable
Jor awide range of sites and condifions.

Limitations:

o Permanent seeding does not immediately
stabilize scils and erosion during seed
establishment. Additional  stabilization
methods and runcff’ contrels may be
necessary during establishment.  Seed
selection and effectiveness are dependawit
on the seasons and may not be effective . N
during parts of the year. Additional time Discussion:
and labor may be required to prepare the
seed bed and to reseed patches where

Permanent seeding is the establishment of perennial
vegetation from seed to control erosion from runoff
establishiment was unsuccessfiil. on recently disturbed soils. Permanent seeding is a
useful method for erosion control in areas where

permanent vegetative cover is the most practical or
effective method of stabilizing soils. This measure is
economical and adaptable to different site conditions.
Permanent seeding provides a wide range of options
for plant materials and methods of establishment.

o USEPA reports costs for seeding to range C..art?ful planning is ‘-‘ltifl to_the succ?ss of_ pt_:rmanent
seeding. Proper planning includes identifying plant
Srom 3200 to $1,000 per acre and average 5 = S

. 3 materials best suited to the site and soil conditions,
$400 per acre. Estimates for maintenance proper seed bed preparation, timely planting, and

Costs:

costs range from 15 to 25 percent of the proper maintenance to ensure establishment and
capital costs and average 20% (USEPA, survival.
1993).

Effectiveness:

o USEPA reports that permanent vegeldive
cover can reduce the amount of suspended
solids in runoff by between 30 and 100 %
with an average of 90%.

Consultants, Engineers and Scientists
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Benefits:

s Riprap stabilizes soils in areas that receive
concentrated flows and provides for
reduction of runoff velocily. Riprap has a
wide range of applications and is typically a
low cost material.

Limitations:

o Riprap is lypically not recommended for
slopes greater than 2:1. Proper design to
ensure the correct size of stones for the
applicetion is critical to the success.

Costs:

o Cost for riprap depends on avdalabilily,
amount, method of delivery, and stone size.

Discussion:

Riprap is a permanent layer of stones designed to
stabilize banks and protect soil from erosion in areas
of concenirated flows. Examples of common places to
use riprap include outlet structures, slope drains,
channel bottoms and side slopes, temporary check
dams, and grade stabilization structures. Riprap can
(Source- Mayo et al., 1993) reduce stormwater velocities in channels by providing

angular surfaces, and riprap can protect underlying
soils from the forces of stormwater runoff. How g
riprap should be limited to slopes of less than 2:1,
measures using riprap should be carefully designed
and inspected to ensure proper function.

Eco-Systems, Inc. ®
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Rock Outlet Protection

Benefits: Discussior:

FErosion at the outlet of channels, culverts, and
other structures is common and can cause
o Fasy instailation structural failure with serious downstream
problems. It is necessary that exit velocities into
streams be nonerosive for site conditions. Rock
outlet protection is often installed to provide the
necessary energy dissipation. A riprap-lined
apron is the most commonly used structure for

o Good energy dissipdaer

Costs:

this purpose, because it has relati low cost
e Lowcosts. and can be installed easily on most sites. Other
types of outlet protection include concrete
impact basins and paved outlets.
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Sediment Basins and Rock Dams

Benefits:

o Sediment basins and rock dams can
reduce runcoff velocities and reduce levels
of suspended solids in  rangff’ by
intercepling stormwater flow leaving a
site and allowing time for sedimentation.

Limitations:

o Sediment basins and rock dams should not
be used in locations where fuilure would
threaten human life or properly including
roads and utilities. Sediment basins and
rock dams should never be used in live
Streams. Sediment basins and rock dams
have demonstrated little or no effectiveness
at removing disselved pollutants from
ranoff. Some land loss is associated with
sediment basins.

Costs:

o USEPA (1993) reports costs for basins
with less than 50,000 _ﬂ3 storage volume
to average $0.60/ f and for basins with
greater than 50,000 _ﬂ3 storage volume an
average of $0.30/fF.

Costs:

o USEPA estimates removal efficiency
rates of suspended solids for sediment
basins to average 70%. One study
(Barfield and Clar, in Smolen et al,
1988) reported that for sediment basins
in southeastern coastal plain areas tha
used the design A=0.01q, where A is
basin surface area and g is peak inflow
rate in _ff/second, an average sediment
removal efficiency rate of greater than
75% was observed.

Eco-Systems, Inc. ®
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Discussior:

Sediment basins and rock dams are two separate
yet similar practices that both provide for
temporary capture of stormwater and controlled
release stormwater to allow for settling of
suspended sediments. Sediment basins can be
constructed wusing earthen berms, shallow
excavation, or a combination of both. Sediment
basins can be designed as either temporary or
permanent measures. Basin designs typically
employ a riser or culvert drain and designs
range from dry pools to wet permanent pools.
Rock dams use an embankment of rock and
gravel to provide gradual drainage from the
pool. Proper design is crucial to successiul
operation in order to ensure the appropriate size
pool for the drainage area. Improper design can
result in rupture of the embankment walls
creating a greater input of sediments into the
runoff. Both practices should be sited in
drainage swales or low areas that receive runoifl
from the site, but neither should ever be placed
in a live stream. Embankments and excavations
should be vegetated immediately following their
construction. Regular inspection and
maintenance is essential to ensure effectiveness
of sediment basins and rock dams.
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Sediment Filters
and Sediment Chambers

o Sediment filters can remove many
pollutants from stormwater rungff.
Sediment filters can be modified in a
wide range of design varidions to suit
site conditions and desired applications.
Sediment filters can wuse various filter
materials in order to target specific
pollutant types.

Limitations:

o Sediment filters provide liftle or no
reduction in stormwaler volumes or
velocities. Sediment filters require
Jrequent inspection and regular
maintenance. Sediment filters should not
be used for sites with a drainage area
greater than 10 acres.

Costs:

o MWCOG (1992) estimates constriction
costs for sand filters to range from $3.00
to $10.00/F of runoff treated. The same
report estimates annmual maintenance
costs at about 3% of construction costs.

Effectiveness:

o Effectiveness will depend gredly upon
the lypes of pollutants, the volume of
runoff, and the design of the filter.

Eco-Systems, Inc. ®
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LADDER & DEWATERING
ENTRANCE DRAIN
Benefits: (TYPICAL)
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WASHED 1*
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Schematic representation of a sediment filter

Discussiorn:

Sediment filters and sediment chambers involve
the use of a filter medium to remove suspended
sediments and other particulate matter from
stormwater runoff. Sedimment chambers are one
particular type of sediment filter and are often
used as one stage in a sediment filter system.
Sediment filters are typically composed of four
basic parts: inflow regulation, pretreatment,
filier bed, and outflow mechanism. Sediment
filters can be designed in a variety of ways from
confined systems to unconfined, on-line or off-
line, and aboveground or below. Sediment filters
have applications for construction and post-
construction sites. Sediment filters should not be
used for sites with a drainage area greater than
10 acres. Maintenance is an important aspect of
proper function. Maintenance should include
inspection and cleaning, and depending on the
source and nature of the runoff the filter
receives, may require annual replacement of the
filter media at a minimum. If the potential for
regulated pollutants is high at a site, sediments
may need to be tested to ascertain the
appropriate disposal method.
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Benefits:

o Sediment traps are similar to sediment
basins on « smaller and temporary scale,
and can be used with other temporary
practices to slow rundff’ and reduce
suspended solids.

Limitations:

o Sediment traps should not be used for
drainage areas greder than 5 acres.
Sediment traps are lemporary medasHres
and should not be used for longer than 2
years. Sediment lraps do nol mainiain a
lengthy detention time compared to other
similar methods and often provide less
effective removal of fine sediments such as
silts and clays.

Costs:

o USEPA (1993) estimates average
constriuction costs for sediment traps «
$0.60 perft of storage volume.

Effectiveness:

o USEPA estimates removal efficiency
rates of suspended solids for sediment
basins to average 60%. One study
(Barfield and Clar, in Smolen et al,
1988) reported that for sediment basins
in southeastern coastal plain areas tha
used the design A=0.01q, where A is
basin surface area and q is peak inflow
rate in _ff/second, an average sediment
removal efficiency rate of greater than
75% was observed.

Eco-Systems, Inc.
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Sediment Trap

w5 e B S A R e
Sediment traps are used to collect sediment-

laden runoff from disturbed areas on
construction sites

Discussiorn:

Sediment traps are small impoundments formed
by excavation of a depression or placement of an
earthen berm across a drainage way or at a
point of discharge. Sediment traps are used to
detain stormwater runoff and allow sediments to
settle. Sediment traps are typically temporary
measures (=24 months) and are often used along
with other BMPs such as entrance/exit wash
stations and outlets to diversion channels to
achieve an effective stormwater management

'stem. Sediment traps typically use a rock

spillway or outlet point to slow the release of
stormwater runoff. Sediment traps should not

he used for drainage areas greater than S acres
and should allow at least 1,800 ft*/acre of
drainage area. Regular inspection and
maintenance should be conducted to ensure
proper function. Inspection for proper drainage
and erosion of banks should be conducted, and
maintenance should include removal of
accumulated sediments.
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Silt Fence

Benefits:

o Silt fences reduce the offsite transport of
sediments in stormwater runoff. Silt
Jences are generally low cost and widely
applicable. Silt fences do not require a
lot of clearing and grubbing before
installdion.

Limitations:

o Silt fences are not recommended for
managing high velocities, concentrated
Jlows. Obstructions to adequate
installdion such as boulders or rools can
hinder the effectiveness of silt fences. Silt
SJences require regular imspection and
maintenance.

Costs: Discussiorn:

Silt fences are temporary structural controls
designed to intercept stormwater and prevent or
minimize sediment and debris in runoff,

o USEPA (1992) estimates installation
costs for silt fence at $6.00 per linear

Joot. SWRPC  (1991)  estimates especially from rill or sheet erosion. Silt fences
installation costs to range from $2.30 to are most effective for a drainage area of no more
$4.50 per linear foot. than % acre per 100 feet of fence with a
maximum gradient of 5 and in ditches or

Effectiveness: swales where drainage : is no more than 2
o USEPA reports that properly installed acres and where flow velocity will not exceed 1
and maintained silt fences constructed of ft’/second. Silt fences are inexpensive, easily
Silter fubric have an average removal constructed, and effective for sediment removal
efficiency rate of 70% for suspended from runoff. Silt fences require regular
solids, 80 to 90% for sand, 50 to 830% for inspections and may require regular

siit-loam, and 0 to 20% for silt-clay-loam maintenance. Silt fences have a life span of
soils. approximately 6 months at most. Silt fences

require proper desicn and installation for
effective erosion control.
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Benefits:

o Temporary slope drains can prevent
erosion from concentrated flows on
unstabilized slopes. They can provide
protection during slope stabilization or
until other permanent practices are in
place.

o FEasy instdidion and low maintenwice
Ccosts.

Limitations:

o Temporary slope drains must be sized to
accommodate the anticipated runoff fiom
the drainage area and are not
recommended for areas greater than 5
acres. Failures can result from blockage

Costs:

o  Low mainienance costs.

Eco-Systems, Inc. ®
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Slope Drain

Discussion:

Temporary slope drains are used as conduits for
conveyance of runoff across slopes subject to
erosion. Temporary slope drains can be used to
provide drainage down slopes until permanent
drains or soil stabilization measures have been

established. Temporary slope drains can
provide an effective means of discharging
concentrated stormwater flow; therefore, gully
erosion is avoided. Design of temporary slope
drains should consider the size of the conduit
used verses the area drained and should provide
stabilized inlet and outlet areas.
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Sodding

Benefits:

o Sodding can provide Iimmediate
vegetative cover and erosion control,
Sodding is an effective method of soil
stabiliztion and erosion control. Sod
can provide cover in many situations
where seeding may fuil,

o Can be used to establish vegelation
where other methods are unacceptable.

Limitations:

o Sodding is typically more expensive than
other methods of establishing vegetation.
Sodding requires well prepared soils,
transportation and instdladion costs, and
often watering during establishment. High
instadlation costs and early maintenance
demands are associated with sedding.

Costs:

o USEPA reports costs for sodding range
Srom $0.10 to $1.10 per f¥ and average
$0.20 perﬂz. Annual maintenance costs

are estimated at 5% of the capital costs
(USEPA, 1993).
Effectiveness: Discussion:
™ USEPA reports sodding can reduce total Sodding is a useful method of rapidly stabilizing
suspended solids in runoff by as much as crucial areas such as channels and areas were
909, Individual rates may vary aesthetics are important such as residential areas.
depending on installation and site soils. Sodding typically provides more reliable results and
less maintenance than seeding. Sod can be applied to
areas where seeding is difficult, such as steep slopes
and can be applied during times of the year when
seeding is not a practical option. Sod is more
expensive than seeding, and costs include purchase,
transportation, installation, and maintenance.
Brsems e D p— s NEEL— SCHAFFER




EFA Stormwater Phase I/ O -
BMP Inventory CS-31

Soil Retention

Benefits:

s Seil retention structures are usefitl for
sandy or rocky scils with steep slopes tha
may not diow for other methods of
stabilizedion. Retention structures can be
used to provide slope reduction for steep
slopes.

Limitations:

o Retention structures should be designed by
a professional engineer.

Costs:

e Costs for siope reduction are similar to Discussion:
those for grading. Structural retention
methods are often moderately to very
expensive and include costs for design,
matertals, and construction.

Soil retention involves structures or practices
designed to hold soil in place or keep contained
within a sited boundary. Methods of soil
retention range from grading slopes to shoring
excavated areas with structural supports. Soil
retention methods include structural methods
using wood, steel, or concrete. Soil retention is
useful in areas where other measures such as

vegetative practices are ineffective. Proper
design of soil retaining structures is essential to
the proper function and should consider such
factors as site drainage patterns and expected
soil loads. A professional engineer should be
consulted for the design, and regular inspections
and maintenance should be conducted to ensure

proper function.
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Spill Prevention
and Control Plans

Benefits:

o Spill prevention and contrel plans can
reduce the amount of exposure of
hagardous materials to ground and
sHrface water. An effective plan can
result in cost savings in the event of an
accidental spill

Limitations:

o Time will be required for employee
training and prepardaion of the response
plan and mdaerials.

Discussion:

Spill prevention and control plans involve

written instructions for preventing, responding

c . to, stopping, containing, cleaning up, and

osts: - : ;

disposing of wastes generated by an accidental

o Relatively low costs associated with spill of hazardous material. Spill prevention and
creating plan. Some cost associated with control plans should provide measures for
training employees training employees in the proper methods of
preventing and responding to spills, and written

Effectiveness: step-by-step instructions should be maintained

at the site. Spill prevention and control plans
are applicable to sites where hazardous
materials are used or stored. Plans should
identify the presence and locations of any
hazardous materials used or stored on site as
well as identifying the location and procedures
for use of appropriate emergency spill response
equipment. Plans should identify individuals
responsible for implementing the plan, give the
proper safety measures for each type of waste,
and identify the appropriate authorities to
contact such as fire department, HAZMAT
response teams, and hospitals. Plans must be
kept current to meet changing site conditions
and personnel. Mock response practice
situations are useful methods for evaluating the
preparedness of personnel and the effectiveness
of the spill prevention and control plan.

. Prevention is an effective measure.
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Storm Drain Inlet Protection

Benefits:

o Prevent soil and debris from entering a
storm drain. Can reduce clogging of
storm drains during constraction.

Limitations:

o Storm drain inlet protection measures are
intended to provide temporary protection
during construction. They should be used
in combination with addifiond measures
such as sediment traps. Storm drain inlet
proteclion measures arve not intended for
drainage areas greater than 1 acre.
Frequent inspection and maintenance are
RECESSary.

Costs:

o USEPA (1993) estimates costs for
installing storm drain inlet protection to
average $100 per inlet. Maintenance
costs can be as much as installation
costs. The SWRPC (1991) estimates
instadletion costs of inlet protection
measures to range from 3106 to $154.

Effectiveness:

o USEPA reports low effectiveness for
erosion and sediment control, long-term
pollutant removal, and habitat and
Stream protection.

Eco-Systems, Inc. ®
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Discussiorn:

Storm drain inlet protection measures are
designed to prevent suspended particles from
entering storm drain inlets. Several methods are
available such as excavation around the

perimeter of drop inlets, fabric or hay bales,
block and gravel, or other materials such as
straw hooms or sock barriers around inlets. Use
of storm drains during construction can provide
a useful method of temporary diversion around
disturbed soils, and inlet protection measures
can prevent sediments and other suspended
particles from entering the drains. Inlet
protection measures should not be used for
drainage greater than one acre and are
most effective when used in combination with
other practices to create a stormwater
management system. Frequent inspection and
maintenance is necessary to ensure proper
function and detect failures early.
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Straw Bale Barrier

Benefits:

o  Reduces the velocily of flow
o Allows deposition

o Retains sediment

o  Diverts small volumes of flow to protected
otitlets

Limitations:

o Cannot be placed across concentrated flow
areas such as streams and ditches

o Needlo be replaced every 3 monihs.

Costs:

e Low-costs. Discussior:

Straw bale barriers are a temporary sediment

sting of a row of entrenched and
anchored straw bales erected on small disturbed
areas to capture sediment from sheet flow.
Because straw bale barriers are not designed to
withstand high heads, the drainage area must be
restricted and the barrier located so that the
water depth does not exceed 1 foot at any point.

In the design of straw bale barriers, exercise
care to prevent failure from undercutting,
overtopping, or end running. Check straw bale
barriers after each significant rainfall, remove
the necessary sediment, and make repairs
promptly.
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tream Crossing (temporary)

Benefits:

o Allow full stream flow

o _Allow site access with out harming water
sources

Limitations:

o Certain construction vehicles may be too
heavy to use.

Costs:
o Can be very expensive to constract.

Discussior:

Stream crossings are direct sources of water
pollution. They cause flooding and safety
hazards. If washed out or damaged, they can
also cause construction delays. Plan the
development to complete work on each side
separately to minimize s m crossings. Stream
crossings are of three types: bridges, culverts,
and fords. In selecting a stream crossing
practice consider: frequency and kind of use,
stream channel conditions, overflow areas,
potential flood damage, surface runoff control,
safety requirements and installation and
maintenance costs. Temporary crossings may
overflow during peak storm periods, however,
the structure and approaches must remain
stable.
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Subsurface Drain

Benefits:
o Improve soil-water conditions for Discussion:
vegelalive growih
& = A subsurface drain is often needed in
o Prevent sloughing of steep slopes due to construction operations and in developing areas
groundwaler seepage to remove excess water from the soil. Drains
o ] . usually consist of perforated, flexible conduit
o Stabilize wet foundation conditions installed in a trench at a designed depth and

grade. The conduit is often placed in a sand-
gravel filter or gravel envelope and sized to
carry the design flow. Backfill over the drain

should be an open, granular soil of high
permeabhility. Make sure the soil to be drained
Costs: has sufficient depth and permeability to permit
proper installation of an effective drainage
system. An adequate outlet must be available.
Properly designed and installed drains require
little maintenance.

o Costs vary due to various climatic and
geographic conditions which « site can
experience.
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Surface Roughening

Benefits:

o Seoil roughening can slow ranoff,
increase infiltration, and help hold seeds

Jrom washing away.
o Soil roughening can be implemented on

most sites where gruabbing and clearing
are conducted.

o  Seoil roughening can be used on al
disturbed slopes and it has minimal costs.

o Seil roughening improves vegetalion
establishment and provides instant
protection for bare soil.

Limitations:
o Soil roughening provides only moderate
erosion control

o Soil roughening is not effective for
substantial rainfull events.

o Roughening with heavy equipment may
serve to compact soils and hinder seed
establishment.

o Soil roughening is a temporary practice for
Jreshly graded areas and is not intended to
provide long term erosion control.

Costs:

o Costs associated with soil roughening are Discussion:
primarily limited to the operation of Soil roughening is a temporary erosion control
equipmert. measure used to create relief in recently disturbed

soils. Soil roughening can be accomplished by several
methods such as tracking construction equipment,
disking, or harrowing to create horizontal grooves
parallel to the contour of the land. Soil roughening
can reduce the velocity of stormwater runoff allowing
for better infiliration, and soil roughening aid in
providing a place for seeds to take hold. Exce :
roughening should be avoided in areas where mowing
will be necessary for maintenance.

Consultanes, Engineers and Scientists
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Temporary Diversion Dikes

Benefits:

s Diversion dikes can reduce pollutants in
ranoff’ by diverting runcfl’ away firom
pollutant seurces or by redirvecting polluted
ranoff’ to other stormwaler management
practices.

Limitations:

o Diversion channels are subject fto
concentrated flows that may lead to erosion
of the channel wid increased sediments in
the rungff.

Costs:

o Estimated costs for constructing
diversion dikes involve site preparation
and site development. The Southeastern
Wisconsin Regional Planning
Commission (SWRPC, 1991) estimated
the total costs for a 100 f1. long, 1.5 f1
wide dike with 3:1 side slopes to cost
between 3162 to $500.

Eco-Systems, Inc. ®
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Discussiorn:

Temporary diversion dikes typically consist of
compacted earthen dikes located at the top or at
the bottom of a sloped area of disturbed soils.
Temporary diversion dikes are designed to
control the velocity and/or route of stormwater
runoff. Up-slope placement serves to divert
runoff away from disturbed areas and down-
slope placement serves to redirect runoff from
erosion prone areas towards sediment trapping
measures. Diversion dikes are not meant to
replace other practices such as vegetative cover,
but instead are intended to be used where
vegetative cover is not practical, such as in areas
of constant disturbance that will not be brought
to final grade for many months. Earthen
diversion dikes may themselves require some
form of stabilization to avoid erosion of the dike.
Diversion dikes are intended for temporary use
and require regular inspection and maintenance.
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lemporary Seeding

Benefits:

o Protects earthen sediment control
practices

o  Stabilizes dennded areas that will not be
brought to final grade for several weeks or

months

o Provides nurse crop for permanent
vegetation

o Provides residue for soil protection and
seedbed preparation

o Helps prevent dust production during
construction

Discussior:

Protective cover must be established on all
disturbed areas within 30 days after a phase of
grading is completed. Temporary seeding and
mulching are the most common methods used to
meet this requirement. Annual plants that are
adapted to site conditions and that sprout and
grow rapidly should be used for temporary
plantings. Proper seedbed preparation and the
use of quality seed are also important. Because
temporary seeding provides protective cover for
less than one year, areas must be reseeded
annually or planted with perennial vegetation.
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Top Soiling

Benefits:
o Higher orgarnic maller present

o More friable consistency

o Grealer available water holding capacily
and nutrient content

Limitations:

o Subsoil could be as good as the top soil for
seedbeds

o Needs to be on-site room for storage

Costs:

o  Costs vary and in some cases, handling
costs may be too high lo make this
practice cost effective Topsoil, which provides the major zone for root

development and biological activities for plants,
should be stockpiled and used wherever
practical for establishing permanent vegetation.
Topsoiling is a common practice where
ornamental or high maintenance turf will be
grown. It may be also required to establish
vegetation on shallow soils, soils containing
potentially toxic materials, very stony areas, and
soils of critically low pH. Do not place top soil
on slopes steeper than 2:1 to avoid slippage. The
topsoil stockpile should be surrounded by silt
fence.

Discussior:
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Iree Preservation & Protection

Benefits:

s Vegetation provides erosion control,
reduction of runcfl volumes wid velocities,
and infiltration. Existing vegetlalion can
provide greater rungff’ management than
newly seeded areas, has no lag time for
establishment, has a higher filtering
capabilily than newly seeded vegetlation,
typically requires less maintenance than
newly landscaped areas, enhances
aesthetics, and costs less than replanting.

Limitations:

o Desirable natural vegetation may not exist
at all sites. Planning is required to identify
vegetation to be preserved. Design of site
structures may not allow preservation of
vegetation and equipment movement must
have necessary room to manenver,

Discussion:

Preserving existing vegetation involves selective
clearing during site development and is designed to
incorporate existing desirable vegetated areas into the
final site plan. Preserving the natural vegetation at a
site is an effective measure when applicable. It is also
Costs: often the most common sense approach to producing
a finished site with vegetated areas. The only costs
e Costs may inciude increased labor for associated with this measure are additional planning
identifying vegetation to be preserved and for prior to site preparation acﬁvit_ies and tl_le _added time
maneuvering around vegetated areas. Costs to maneuver a‘_n'_olmd vegetation. _Emstmg m:atl!re
P 5 plant communities have the capacity to maximize

Jor clearing and grubbing can be reduced

3 . infiliration of stormwater, and the organic soils
and costs for replanting and landscaping can associated with these mature plant communities can

be reduced. The efficient infiltration can provide a measure of treaiment for many common
produce cost savings by veducing the need for chemical pollutants. Preserving ting vegetation
gutters and storm drains. This measure can can result in actual cost savings.

also prodiuce a more aesthetically desivable
site, which can yield a more valuable

property,

Consultanes, Engineers and Scientists
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Vegetated Buffers

Benefits:

s Vegetated buffers can reduce rungff
velocily, increase infiltration, filter
pollutants, separate areas thal reqiire
protection from disturbance activities, and
stabilize soils. They are particularly usefil
Jor providing protection to wetland areas,
Sfloodplains, and stream banks.

Limitations:

o Vegetated buffers may not be cost effective
if the cost of land is high. Adequate space
is needed for effective function

Costs: Discussion:

o Costs vary with size of buffer. May not

be cost effective if cost of land is high. Vegetated buffers are areas of wvegetation

maintained to provide protection of neighboring
areas from pollutants carried in stormwater
Effectiveness: runoff. The vegetated buffers are usually
located along the perimeter of a construction
site.  Vegetated buffers that are properly
designed and maintained can reduce the velocity
of runoff, provide for infiltration, and act as
filters to trap sediment. Vegetated buffers
require adequate space to be effective
stormwater management tools and the greater
the slope, the greater the space required for the
buffer. Vegetation in ting areas must be
preserved, or bare areas revegetated with a mix
of plant types to establish an effective buffer.
Vegetated buffers have been shown to provide
high levels of pollutant removal efficiencies, but
may not provide much protection against

o USEPA reports that several studies have
demonstrated greater than 90%
reductions in sediment and nilrde
concentrations.

concentrated flows.
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Vehicle Maintenance and Washing

Benefits:

o Vehicle maintenance and washing
practices at construction siles can reduce
the amount of sediment tracked onto roads
and exposed to stormwater. Also oil and
waler separators or other management
practices are encouraged af a vehicle
maintenance and washing area lo capture
contaminated washwater. Proper disposal
of wastes and wastewder generated o the
maintenance and wash areas s
enconraged.

Limitations:

o Costs will be associated with additional
time it takes to wash trucks, management
washwaler, and dispose gf waler.

Costs:

e Costs will be associated with additiond
time it takes to wash trucks, management
washwaler, and dispose ¢f waler.

Eco-Systems, Inc. ®
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Discussion:

The measure involves the use of designated areas
specifically designed to reduce inputs of pollutants
derived from the maintenance and washing of
construction vehicles and equipment. Construction
equipment and vehicles are potential sources of

petrolenm and lubricant products. DMaintenance,
parking and washing areas should be designed to
minimize the threat from leaks, spills, and wastewater
runoff. Methods can include designating covered and
paved areas to conduct maintenance and washing,
developing a spill prevention and control plan for
maintenance areas, inspection and maintenance of
equipment and vehicles, and written procedures for
handling, storage, and disposal of wastes and
wastewater. stewater from maintenance and
washing areas should be treated as industrial process
wastes and drains should be connected to a sanitary
sewer system or other treatment facility and not
connected to the storm drain system. Proper disposal
of wastes generated from maintenance areas is an
important component of this measure, and the local
waste management authority should be consulted as to
the proper disposal methods for each particular waste
product.
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Water Bar

Benefits:

o Prevents erosion from long narrow slopes.

Costs:

o Usually low cost but dependent on usage
and climate.

Discussior:

Narrow rights-of-way, logging roads, etc., on
long slopes used by vehicles can be subject to
severe erosion. Surface disturbance and tire
compaction promote gully formation by
increasing the concentration and velocity of
runoff. Water bars limit the accumulation of
erosive volumes of water by diverting surface
runoff at predesigned intervals. Water bars are
constructed by forming a ridge and channel
diagonally across the slopping right-of-way.
Each outlet should be stable, considering the
cumulative effect of upslope diversion outlets.
The height and side slopes of the ridge and
channel are designed to divert water and allow
vehicles to cross.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER

Consultants, Engineers and Scientists




EPA Stormwater Phase Il
BMP Inventory CS-45

Wind Fences and Sand Fences

Benefits:

s Low cost and easy instdldion characterige
wind and sand fences.
Limitations:

o Wind and sand fences are not to be used to
control sediment Iransported in
stormwater.

Costs:

o There are low costs associated with wind
Jences and sand fences.

Effectiveness: % Z
Discussion:

o  Wind and sand fences are not gffective in

; 5 L Sand fences are barriers of small, evenly spaced
controlling sediment in stormwater. g : Y S

wooden slats or fabric erected to reduce wind
velocity and to trap blowing sand. The spaces
bhetween the fence slats allow wind and sediment
to pass through but reduces the wind velocity,
which causes sediment deposition along the
fence. Wind fences are particularly useful for
areas where dry arid conditions exist and for
beachfront areas. Wind fences are most
effective when placed perpendicular to the
prevailing winds and are less effective in areas
where wind directions are changing frequently.
Wind fences do not control sediments
transported in stormwater.
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PC — Post ConstrucTioN SitE Runorr CoNTROLS

EPA Requirements and Guidance:

EPA requires the designated city/county to address stormwater runoff from new
development and redevelopment projects disturbing one or more acres that discharge into
a small MS4, including projects less than one acre that are part of a larger common plan of
development or sale. Controls must be in place to prevent or minimize water quality
impacts. The program must include the following:

e Strategies which include a combination of structural and/or non-structural best
management practices (BMPSs) appropriate for the community;

¢ Ordinance or other regulatory mechanism to address post-construction runoff from
new development and redevelopment projects to the extent allowable under State,
Tribal or local law;

¢ Adequate long-term operation and maintenance of BMPs.

EPA recommends that the BMPs chosen be appropriate for the local community, minimize
water quality impacts, and attempt to maintain pre-development runoff conditions. In
choosing appropriate BMPs, EPA encourages participation in locally based watershed
planning efforts, which attempt to involve a diverse group of stakeholders.

EPA recommends that the program include a planning process that identifies the program
goals (i.e. minimize water quality impacts resulting from post-construction runoff from new
development and redevelopment), implementation strategies (i.e. adopt a combination of
structural and/or non-structural BMPS), operation and maintenance policies and
procedures, and enforcement procedures. In developing the program, one should consider
assessing existing ordinances, policies, programs and studies that address stormwater
runoff quality. In addition to assessing these existing documents and programs, the
designated city/county should provide opportunities to the public to participate in the
development of the program.

The program should include non-structural and structural controls. Non-structural BMPs are
preventative actions that involve management and source controls. Examples are as
follows:

e Policies and ordinances that (1) provide requirements and standards to direct
growth to identified areas, (2) protect sensitive areas such as wetlands and riparian
areas, (3) maintain and/or increase open space (including a dedicated funding
source for open space acquisition), (4) provide buffers along sensitive water bodies,
(5) minimize impervious surfaces, and (6) minimize disturbance of soils and
vegetation;

e Policies or ordinances that (1) encourage infill development in higher density urban
areas and areas with existing infrastructure; (2) encourage education programs for
developers and the public about project designs that minimize water quality
impacts; and (3) encourage measures such as minimization of percent impervious
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area after development and minimization of directly connected impervious areas.

Structural BMPs include: storage practices such as wet ponds and extended-detention
outlet structures; filtration practices such as grassed swales, sand filtters and filter strips; and
infiltration practices such as infiltration basins and infiltration trenches.

Listed below are the most common BMP’s associated with Post Construction Site Runoff Control.
Design criteria for these BMP’s can be found in this section or in the “Planning and Design Manual
for the Control of Erosion, Sediment and Stormwater” (ESC Manual) published by the Mississippi
Department of Environmental Quality, Mississippi Soil & Water Conservation Commission and the
USDA Soil Conservation Service. BMP’s denoted by an asterisk (*) shall be designed according to
ESC Manual design standards.

AIEIrNALIVE TUMNAIOUNGS ....ovniii i e e e e et e et e e e e et e eaaeasaas PC-01
T[0T =] (=] 11 o] o PC-02
BMP Inspection and MaiNtENANCE .........ooeeeiiiiiiiiiiiii et PC - 03
LU =T o] [T PC - 04*
Catch Basins/Catch Basin INSEIS .......ocuuiiiiiiiiiiii e PC - 05
Concrete Grid and Modular PAVEMENLt...........cooovviiiiiiiiiie e PC - 06*
CoNSErvatioN BEASEMENTS .......uiiiiiiiiieieii et e et e e e e e e e e e raneaens PC - 07
LO00] 815 1 (U To3 (=0 IRVAV/=1 1 F= T T PC - 08*
Dry Extended Detention PONAS ...........iiiiiiiiiiiiiii et PC - 09*
Eliminating Curbs and GUIEIS ..........uvuiieiieiiiieece e PC-10
Grade Stabilization StIUCLUIE .......ouuiii e aas PC-11*
€] o TS0 I (T ] o PC-12
GrasSSEd WALEIWAYS ......cooeeiiiiiiiieeeeeeeeeeiii e e e e e ettt e e e e e e e e e et e e e e e e e aeaeenna s PC - 13*
LT LT T =T (] o PC-14
TR T (o] =T [ PRSPPI PC-15
INFIFALION BASINS ...vniiieee e e e e e e e e e et eeea e eeans PC-16
INFIRFALION TIENCKR ..oeieeiie e e e e e b e e PC-17*
INFrastruCture PlANNING .......oooe oo e e e e e e e et eeeeeaees PC - 18
LeVEl SPIrEAUEN ... .o PC - 19*
Manufactured Products for Stormwater INIEtS ........coovviiiiiiiiiiiiiieeeeee e, PC-20
Narrower ReSidential StrEeLS ........iiiu i PC-21
L@ B 0 A (== 11 1] 1 P PC- 22
OPEN SPACE DESION ..ttt e e e e e e et e e e e e e e e aeena s PC -23
Ordinances for Post-Construction RUNOFf............ccooiviiiiiiiiieee e, PC-24
T Lol 0] ] (] = Vo PR SURPPP PC - 25*
Sand and OrganiC FIllErS .........uuuiii e e e e PC - 26
Stream CrosSing (PErmManeNt) ........coooiiiiiiiiiiiie et eeeea s PC - 27
Trees, Shrubs, Vines, and Ground COVEIS ........coceuuiiiiiiiiiiiieeiieeeeie e PC - 28*
UrDan FOrESIY ...t PC - 29
Vegetative Dune Stabilization ............ccoooiiiiiiiieic e PC - 30*
Vegetative Streambank Stabilization ... PC - 31*
Wet Extended Detention PONAS ..........oiiiiiiiiiiiicceeeee e e e PC-32
o] 11 Vo PP PC - 33
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Alternative Turnarounds

Benefits:

o Reduce impervious area.

Limitations:
o Reduce space for emergency vehicles.

o Joning laws may restrict use and may need
to be revised.

o Concerns regarding properly values.

Discussior:

Alternative turnarounds involve using optional
design practices to replace cul-de-sacs. Using
alternative turnarounds can reduce the overall
impervious area associated with residential
streets. Design options include reduction of cul-
de-sac radii, designing loop roads, and using
pervious landscaped islands in the center of cul-
de-sacs. Local zoning laws may restrict the use
of alternative turnarounds and may require
modification before alternative turnarounds can
be implemented. Inadequate space for access of
service and emergency vehicles and perceived
property value impacts are often concerns of
residents and developers and should be
considered carefully before recommending
alternative turnarounds.
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Benefits:

e Provides pollutant removal through
Sfiltration and biclogical activities.

o  Reduces rate of ranoff velocily.

o Increases aesthetic qualily.
Limitations:

o Are not usefuil for large drainage areas.

o Provide little overall reduction on rmngff
volumes.

o Are subject to clogging similar to other
Siltration and infiltration measures.

o Construction and maintenance costs may

be higher than typical filtration methods. Bioretention involves the use of on-site vegetated
landscaped areas designed to receive and treat

stormwater runoff. Bioretention methods
attempt to remove for sediment and pollutants
and reduce peak storm flows by mimicking the
processes of natural wvegetated landscapes.
Bioretention areas are often designed for
parking lot islands or residential areas. The use
of bioretention areas allows great flexibility, and
they can be designed to suit a wide range of site
conditions. Many designs employ the use of
perforated pipe underdrains contained in a layer
of coarse aggregate or sand to collect treated
runoff and convey the runoff to storm drain
systems. Bioretention areas should be sized to
handle the anticipated storm volume. Sizes for
bioretention areas typically require about 5% or
the drainage area to be effective. Emergency
drainage should be provided for unexpected
storms and can be achieved by including in the
design a gutter connected to the storm drain
system. Bioretention areas should not be used in
areas where the practice may intersect with high
groundwater tables. Costs for constructing
bioretention areas may be higher than
alternative methods, but costs may overlap with
planned landscaping and can reduce total
project costs by reducing the need for additional
measures.

Discussion:

Eco-Systems, Inc.
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PC-03

BMP Inspection
and Maintenance

Benefits:

o Fnsure proper function and effective

implementation of site BMPs.
o Protects water qualily from impactls of _ _
failing practices. Discussion:
Limitations: BMP inspection and maintenance is essential for
continued proper function of stormwater
o Reguire sincere cooperation from management control measures. Inspection and
developers and contractors lo conduct maintenance helps to ensure the proper function
inspections and maintain BMPs. of measures and reduce repair needed for failing

measures. Under the Stormwater Phase II
Program, small MS4 facilities have the
responsibility to implement BMP inspection and
maintenance programs along with establishing
regulations and penalties for violations. Persons
familiar with the measures utilized should
conduct inspections of BMPs. Maintenance of
BMPs should be considered prior to
Costs: implementation of the practice to establish

Maintenance costs vary depending upon the inspection and maintenance requirements and
specific practice in question and may involve responsibilities.

materials, equipment, and labor. Inspection
costs involve time and staff te conduct
inspections and report findings. Additional
costs may be necessary Lo lrain inspectors.

o Inspectors must be knowledgeable of
proper design and maintenance criteria for
the BMPs in question.
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Buffer Zones

Benefits:

e Provide protection of water bodies from
pollution, erosion, and heating.

Increase infiltration and remove
pollutants.

Provide for stream bank protection by
maintaining naurd floodways.

Can add aesthetic appeal to urban water
bodies and provide area for recreation and
habitat for wildlife.

Can reduce costly eresion control and
bank stabilization measures in urban
Streams.

Limitations:

o Not effective for managing or trealing - i
concentrated flows. Discussion:

e Reguire large area to be effective. Buffer zones involve the protection or
establishment of vegetated areas along

waterbodies. Buffer zones can provide
protection from polluted runoff, reduction of
runoff velocities and volumes, flood attenuation,
Costs: and protection for aquatic and terrestrial

: wildlife. Establishment of buffer zones can
Studies have shown that buffers can increase involve the preservation of existing riparian
property values. Costs invoive time and staff corridors or the creation/restoration of
to create, enforce, and mainiain buffer Jones. vegetated areas designed to manage stormwater
runoff. Adequate space to provide the desired
function is essential to success and should be
considered carefully. Vegetative cover should be
composed of a variety ranging from grasses to
mature forest. When selecting the vegetative
cover, one should consider stormwater inputs
and the desired functions the buffer will provide.
Guidelines should be established for activities
that are allowed within the buffer area. Buffer
zones can incorporate many other stormwater
management practices such as urban forestry,
grassed swales, bio-engineered erosion control,
conservation easements, and education
prograims.
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Catch Basins/
Catch Basins Inserts

Benefits: ) .
Discussiorn:
o Caich basins can be wused in most
traditional storm sewer systems. Catch basins are inlets to the storm drain
system. They are typically used with curb inlets
* Remove suspended poilutants such as or grates and a sump to allow for settling and

litter, debvis, and sediments. capturing of sediment, debris, and pollutants.
Catch basins are best utilized as a pretreatment
measure for another stormwater management
practice. The efficiency of pollutant removal
depends greatly on size and maintenance.
Proper design is essential to ensure the size of

o Inserts can improve the removal rates for
dissolved components and fine particles.

Limitations: the inlet and sump are suited to the amount of
o Reported removal rates are lower than wet stormwater flow received. Proper maintenance
ponds, sand filters, and stormwater and cleaning are important to maximize the
wetlands. storage area available and allow for the greatest
pollutant removal rate. Catch basins can

o Catch basins can resuspend sediments and capture sediments effectively until they reach

other pollutants if not regularly cleaned. approximately capacity in the sump (Pitt,
1985). After 60% capacity is reached, sumps
can act to resuspend sediments. Cleaning should
be conducted annually at a minimum. More
frequent cleaning of catch basins serving
industrial sites increased the sediment collected
from 30 lbs/year during annual cleaning to 180
Ibs/year during monthly cleaning (Mineart &
Singh, 1994). Efficiency can also be improved
by the use of inserts that can be designed to
remove specific types of pollutants such as oil
and grease, sediment, trash, and debris.

o Catch basins alone are not effective at
removing dissolved pollutants or fine
sediments.

Costs:

USEPA reports typical precast catch basins te cost
between 32,000 and $3,000. Retrofit inserts range
Jrom 83400 to as much as $10,000,

Effectiveness:
Little published information is available for catch
basins and inserts.
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Concrete Grid & Modular Pavement

Benefits:

o  Reduces rungff volumes.
o Reduces pollutants in runoff.

o Reduces need for additiond stormwater
MARAZEMERL MEUSHTES.

o Increases infiltration and groundwater
recharge.

Limitations:

o Studies have shown a reldively high

Juailure rate.
o Should not be used in area of heavy traffic. Discussion:
o Costs are high compared to traditional Porous pavement is a permeable pavement
pavements. surface that allows runoil pass through the
paved surface and infiltrate into the subsoil.
* Maintenance requirements are relatively There is more than one type of porous
high. pavement, and examples include porous asphalt,
o May not be useful for areas with high pervious concrete, and stone pavers. Porous
poliutant loads due to visks to groundwater asphalt and pervious concrete closely resemble
contamination. traditional products in appearance, but

eliminate fine particles from the design mix
leaving additional voids for water to move
through. Stone pavers are usually concrete
systems of interlocking blocks with gaps
allowing grass to grow between. All three types
of systems use a crushed stone layer underneath
the surface to provide infiltration of stormwater
and operate in much the same way as other
infiltration methods. Likewise, porous
pavement systems have the same limitations as
other infiltration methods. Porous pavement
should not be used in areas that may receive
high sediment loads or high concentrations of
hazardous chemicals. Initial studies have
demonstrated high failure rates due to clogging
that have generally been attributed to poor
design, construction, and maintenance.
Maintenance should include regular sweeping
and washing to remove particles that may lead
to clogging.
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conservation Easements

Benefits:

o Conservation of sensitive areas and buffer
areas can protect waterbodies from the
impacts of development.

Limitations:

o May not be practical in heavily urban
areas where availability of suitable land is

low.

o Fasements may evenlually be broken and
land held may be developed.

Costs: Discussion:

® No costs associated with easements uniess Conservation easements involve landowners
costs of legal services ave incurred. Tax voluntarily setting aside private property with
benefits are provided. limitations on the amount and type of

development that is allowed on the property.
Conservation easements can be an effective tool
for protecting water quality from runoff by
restricting development in sensitive areas such
as wetlands or riparian corridors. Landowners
can often receive tax benefits for placing land in
conservation easements, while turning over
maintenance duties to state or land trust
agencies. The use of conservation easements to
protect sensitive areas from development may
have limited use in many urban areas where
available land is scarce.

Consultanes, Engineers and Scientists
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Constructed Wetlands

Benefits:

o Remove pollutants through seftling and
biolegical activily.

o Can be designed to provide flood control.

o  Can provide benefits to wildlife.

o  Can provide aesthetic benefils.

Limitations:

o Regquires relatively large amounts of space
to constrict.

o Improper design and maintenance can
result in breeding ground for mosqiitoes
and other potential nuisance wildlife and
plant species.

o Flooding can potentially release nulrients
Jrom wetlands during dormant periods.

o Extensive design and mainlenwice are
required for successfiil implementation.

Eco-Systems, Inc. ®
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Discussion:

Stormwater wetlands are among the most
effective stormwater controls at removing
pollutants. Constructed wetlands are similar to
wet detention basins (ponds) that receive and
store stormwater, allowing for pollutant settling.
In addition to storage, stormwater wetlands use
wetland plants to provide for pollutant uptake
and removal. Stormwater wetlands can also
provide for groundwater recharge, flood control,
and channel protection. Stormwater wetlands
are designed and constructed specifically for
stormwater treatment and are often
fundamentally different from natural wetlands.
Stormwater should not be diverted into existing
wetlands. Many different wvariations of
constructed wetlands exist, making them
applicable to almost any situation with the
exception of some wurban situations. For
example, stormwater wetlands can be designed

in combination with wet ponds. Stormwater
wetland systems can be designed to provide an
aesthetic henefit. Siting and design of
stormwater wetlands are crucial to the success of

constructed wetlands and should be conducted
by trained professionals considering soils,
hydrology, drainage area and inputs, and plant
types to be used. A pretreatment measure for
removal of coarse sediments and an emergency
spillway are typical design considerations.
Stormwater wetlands typically require a large
drainage area ( acres) and take up
considerable surface area. Improper design can
lead to problems such as mosquito breeding,
failure of vegetation establishment, and failure
to maintain an adequate pool. Maintenance
requirements such as management of vegetation
and removal of accumulated sediments are
important to the establishment and continued
function of stormwater wetland systems.
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Dry Extended Detention Ponds

Benefits:

o Dyy extended detention ponds provide
Jflood control by reducing peak flows
during storm events.

o Ponds allow settling of suspended particles
such as sediments.

o Dyy extended detention ponds are
inexpensive meastures compared to other

methods of treating the same drainage

(e,
Limitations:

o Dyy extended detention ponds provide only
moderate pollutant removal when
compared 1o many comparable practices,
and provide liftle or no removal of
dissolved pollutants. Small temporary pools
may provide Dbreeding ground for
mosquitees. Construction can  caise
damage in stream channels or stream
buffers. Dry ponds have been shown to
decrease properly values. Maintenance to
remove litter and control vegetation will be
required. The area vrequired for
construction may limit use in densely
urban areas.

Eco-Systems, Inc. ®
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Discussion:

Dry extended detention ponds are known by
many names such as dry ponds and extended
detention ponds. These ponds are designed to
receive stormwater runoff and release the
stormwater at rates comparable to pre-
development runoff rates. Dry ponds allow
settling of suspended particles; therefore,
reducing suspended particles in the stormwater.
These ponds serve as flood controls if sized
according to anticipated storm volumes. Unlike
wet detention ponds, dry ponds do not maintain a
large permanent pool, although small pools are
often designed near the outlets and inlets.
Detention basin size is dependent on the drainage
area from which it receives runoff. Dry ponds are
capable of receiving runoff from large areas and
are not recommended for sites with drainage
areas of less than 10 acres. Dry ponds are
applicable to a wide range of sites; however, the
area needed to construct a dry pond may limit
usefulness for densely urban areas. Dry ponds
typically provide only moderate removal
pollutant rates and are ineffective at removing
dissolved pollutants. To maximize pollutant
removal, dry ponds may be used in conjunction
with additional practices (ex. oil and water
separator as a pretreatment method for runoff
from parking lots). Initial studies have indicated
that dry ponds may detract from property values,
and dry ponds that maintain a temporary pool
may become a breeding ground for mosquitoes.
Regular inspection and maintenance are required
to ensure proper function.
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Eliminating Curbs and Gutters

Benefits:

o  Reduces rungff velocities and volumes.

o Can provide removal of pollutants (curbs
and gutters provide none).

Limitations:
o Pavement edges can crack and fail

o Shoulder and grassed swales may require
more maintenance than guiters.

e Local ordinances may vrestrict the
elimination of curbs and gutters.

Costs: Discussiorn:

FEngineered vegetated swales are a less
expensive means ¢of stormwaer conveyance
than curb and gutter systems (CWP, 1998).

Elimination of curbs and gutters promotes the
use of grassed swales to receive and convey
stormwater runoff from roadways and yards as
a replacement for curbs and gutters.
Elimination of curbs and gutters can allow for
greater infiltration of runoff, reduction of runoff
velocities and volumes, removal of pollutants,
and lower overall costs for stormwater
management measures. Local zoning laws or
ordinances often require curbs and gutters and
may need to be revised before this measure can
be implemented. Grassed swales occupy more
space than curbs and gutters and may not be
suitable for all situations. Sites with
impermeable soils, dense development, or high
water tables may not be suited for this practice.
Maintenance requirements typically include
activities such as mowing and removal of
accurmilated sediments and debris.
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Grade Stabilization Structiire

Benefits:

o Controls head cufling and major gully
erosion in channels

o Maintenance ts minimal

Costs:

o Costs can be very expensive up front
depending on the fype structure used.

Discussion:

Grade stabilization structures are used to control

the grade in natural or consiructed channels to
prevent erosion. They may be vertical drop weir
spillways, chutes, or pipe drop structures and
may be of reinforced concrete, steel sheet piling,
concrete block, riprap, corrugated metal, plastic,
or concrete pipe, depending on site conditions.
This should be used in locations where beds of
intersecting channels are at different elevations,
and where flatter grades are needed in proposed
channels to control velocities. Locate these
structures in straight channel sections. Stabilize
foundation materials, and ensure that flood
bypass capability is able to protect the structure
from flows greater than design. The design of
large structures (100cfs or greater) should be
undertaken only by a qualified engineer,
experienced in hydraulics and structural design.
Inspections should be made periodically and after
all major storms.

Consultants, Engineers and Scientists

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER




EPA Stormwater Phase Il
BMP Inventory

PC-12

Grassed Filter Strips

Benefits:

o Slow rundfff and provide fillering of
pollutants, especidally sediments.

Limitations: Gr ilter strips protect er quality by g
pollutants before they reach the water (Source: USD A, 1997)

o Filter strips require a large amount of
surface area (often equal to the surfuce of
the drainage area) to be effective.

o Carefirl design and maintenance are Discussion:
crifical to successfil implementation.

Grassed filter strips (vegetated filter strips, filter
e Filter strips provide little effectiveness in strips) are vegetated areas designed to treat

managing concentrated flows. surface flow from adjacent surfaces by reducing
runoff velocities, filtering sediments and other
pollutants, and allowing infiltration. Vegetated
filter strips were originally used in agriculture to
treat runoff from crop fields before entering
water bodies. It has been proven that with
proper design and maintenance, filter strips can
provide relatively high pollutant removal from
sheet flow. Gravel diaphragms (level spreaders)
are often used to provide even sheet flow to filter
strips. They are most useful in urban practices
for treating runoff from roads and highways,
small impervious areas such as parking lots and
roof downspouts, and as a pretreatment method
used in connection with structural practices.
Vegetated filter strips may not be useful in many
heavily urbanized areas due to the large surface
area they require to be effective. Filter strips
are not designed to treat runoff from
concentrated flows.

Eco-Systems, Inc. () I NS NEEL—SCHAFFER

Consultants, Engineers and Scientists




EPA Stormwater Phase // .13
BMP Inventory i

Grassed Swales

Discussion:

Grassed swales (vegetated swales, grassed
channels) are open channels designed
specifically to treat and attenuate stormwater
runoff for a specified water quality volume.
This measure builds upon the traditional
drainage ditch and incorporates additional
design features to produce a treatment and
conveyance m. Vegetative swales are most
useful for sites with slopes less than 4 percent,
permeable soils, and drainage areas under S
. Steep slopes can produce high runoff

ities and reduce filtering and infiltration
Benefits: rates, and too large a drainage area can require
too large a swale to be practical. Proper design
o Provide reduction of runeoff velocity. is essential for effective pollutant removal
: Proper slope, size per drainage area, and proper

* Provide pollutant removal. vegetation selection and establishment are

o Provide infiltration of runoff: important considerations for effective vegetative
swales. Different designs for the vegetative

* Can be useful alternatives 1o traditional swales are available. Usefulness depends on site
storm sewer systems, providing greater conditions and desired function.  Grassed
pollutant vemovel and lower construction channels are more like traditional drainage
costs. ditches and rely on lower velocity storm flow for
Liniitations: ﬁlt.er.ing and. infiltration. Dry swales af‘e similar
to bioretention methods and are designed for

o Are not intended to manage runoff from rapid infiltration. Dry swales often use a soil
larger drainage areas. bed of sand with an underdrain system of gravel

and perforated pipe. This method allows for
high pollutant removal and some floodwater
attenuation. Wet swales incorporate a shallow

o If siopes are too steep or vegetaion is too
sparse, grassed swales will have little

elfectiveness. permanent pool and wetland vegetation to
e Are not intended to receive high runoff provide stormwater management. This method
velocities as the potential for erosion of can provide high pollutant removal rates, as well

channel vegetation exists. as flood attenuation. One potential drawback is
the standing water may be seen as a nuisance if
used in commercial or residential settings.
Maintenance for grassed swales consists mainly
of managing the vegetation to maintain a thick
coverage.

Consultanes, Engineers and Scientists
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Green Parking

Benefits:

o Reduces impervious area Discussion:

o Reduces runoff values Green parking involves methods for reducing
the impervious area associated with parking lots.

* Treats stormwaler runoff Methods involve controlling the number of new

lots created, minimizing the sizes and number of
spaces, utilizing alternative pavers in overflow
Limitations: parking areas, using bioretention and reversed
elevation landscaping, encouraging shared
parking lots, and providing economic incentives
for structured parking. Many parking lot
designs include far more space than actually
necessary. By efTectively implementing green

o FEducding people on benefils is a challenge
and changing old habils can be difficull.

parking practices impervious cover can be
significantly reduced, runoff volumes can be
reduced, treatment of stormwater can be
e Unknown provided, and overall reduction of stormwater
management costs can be achieved.

Costs:
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In-Line Storage

Storm Water Storage
Benefits: i
Berm Longitudinal
o Can reduce peak rungff flows. S?rr;gtm;rl;\;e
Fmak i . Controlled
Limitations: Discharae to <—=—— Catch Basin
e Provides no pollutant removal or waler SRR
GREED torovensEnly Flow R egulator
* Iﬂlpl‘t.?p er design can lead to upstream Note: Mot to scale and great vertical exaggeration
Slooding. Catch basins can be equipped with flow restrictors
to temporarily detain storm water in the conveyance
system
Costs:
Are relatively low cost and requive little Discussion:
maintenance,

In-line storage involves using devices to slow the
flow of runoff by detaining flows within the
storm drain system. In-line storage includes a
number of different methods to achieve the

reduction of runoff flow such as check dams.
The use of in-line storage practices can reduce
peak flows, but are not designed to provide
pollutant removal. Improper design or siting
can produce flooding upstream.
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Infiltration Basins

Benefits:

e Provide reductions of peak flows and
reductions in overall runoff volume.

o Recharge ground waler.

e Provide removal of pollutants.
Limitations:

o Regquires permeable soils 1o be effective.

Should not be used in areas with high
ground water tables.

Studies have shown high rates of failure.

o Maintenance requivements are typically
high.

Often have poor public perception due to
lack of aesthetic appeal.

Discussiorn:

Infiltration basins utilize a shallow
impoundment designed to receive and capture
stormwater runeoff and allow the water to
Costs: infiltrate into the groundwater. Infiltration
basins require very specific conditions of soils
and groundwater tables to be applicable. When
properly designed and maintained infiltration
basins can provide effective sediment and
) pollutant removal as well as groundwater
Effectiveness: recharge. Soils should have a minimum

One study (Schueler, 1987) estimates infiltration rate of 0.5 inches per hour with no

greater than 20 percent clay content for
average removal raites based on land : : 1 ; :
. infiltration practices to be effective. Holding
disposal of wasie water at:

time in infiltration measures should be around

One study estimates consiruction
costs at $2.00 per fit3 for a 0.25-acre
basin (SWRPC, 1991).

* T‘TMI suspended sollds: s e 24 hours. Risk of contamination to groundwater
* Nitrogen: 55-60% is a major limitation to infiltration basins, and
e Metals: 85-90% design should ensure at least a 2 to S feet
* Bacteria 90% separation distance between the bottom of the

basin and the seasonally high water table.
Infiltration basins are recommended for use in
treating small drainage areas (<10 acres) and
small storms. Failure rates are typically high for
infiltration basins due to reduction of soil
permeahility from sedimentation and from
improper design and maintenance.
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Infiltration Trench

Benefits:

o Provides groundwater recharge.

o Reduces rungff volumes.

o  Removes pollutanits through filtration.

Limitations:

o Should not be used in areas with high
ground water tables.

o Maintenance requivements are typically
high.

o Studies have demonstrded reldively high
Juailure rates.

o Require permeable soils to e effective.

Eco-Systems, Inc. ®
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Discussion:

Infiltration trenches are rock or gravel filled
excavations designed to receive stormwater
runoff with no outlet. Infiltration trenches have
the same specific design restrictions as other
infiltration practices: separation from
groundwater to prevent groundwater
contamination, permeable soils to allow
adequate infiltration rates, and low sediment
inputs to prevent clogging. Infiltration trenches
have a wide range of design variations suitable
to various site conditions, and are often used
along with other practices to form a stormwater
treatment system. Basic design components
common to all variations include pretreatment
(such as grassed channels) to remove larger
particles, treatment areas of large stones to
provide storage for anticipated runoff volumes,
and conveyance measures to ensure that the
trench is not overwhelmed (such as overflow

drains). Soils should have a minimum
infiltration rate of 0.5 inches per hour, typically
with no greater than 20 percent clay content for
infiltration practices to be effective. Holding
time in infiltration measures should be around
24 hours. Design should ensure at least a 2 to S
feet separation distance between the bottom of

the basin and the s ally high water table.
Infiltration trenches are recommended for sites
with drainage areas less than S acres.
Infiltration trenches have the potential to
become clogged rapidly in areas with high inputs
of suspended particles. Inspection should be
conducted regularly to check for clogging of the
systemn. Monitoring wells are often placed inside
the trench to provide a method of checking
infiltration rates. Preventative maintenance
(such as measures to reduce inputs of suspended
particles) is more cost-effective than repairs to a

g em, which may involve replacement
of the rock or gravel layer.
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Infrastructure Planning

Benefits: : "‘-'"',*--'».., :

o Infrastructure planning helps shape
Juture use ¢f an area and helps
commuinilies avoid urban sprawl,

Limitations: £

e Developers must be on board Developers can design streets and

with .planning ¢fforis to ensure success. pedestrian paths to maximize convenience
and safety while at the same time
minimizing impervious surface area
(Source: The Rouse Company, ho date)

Costs:

o  Costs associated with developing plan may
include staff time required to study areqa,
meet with stakeholders. Training _ _
developers and others will also be a cost. Discussion:

Infrastructure planning involves making wise
decisions to direct growth and development.
Areas of previous development are preferred
over undeveloped land, and areas with existing
utilities are preferred over areas where utilities
will have to be expanded. Scattered, undirected
development called urban sprawl can increase
impacts to water quality from stormwater
runoff and strain local governments’ ability to
economically provide utilities and other public
services. Urban sprawl often encroaches upon
undeveloped areas while leaving behind unused
land that has already been developed. The first
step in infrastructure planning is to identify
areas suited for development and
redevelopment. The second step is to provide
incentives for developers to encourage
cooperation. Incentives include such as
subsidies for developing recommended areas
and higher rates to discourage development in
new areas. Infrastructure planning can
incorporate stormwater runoff management and
Figure 5 protection of water quality by discouraging
gﬁgﬁtﬁﬁgmﬁ intensive development near water bodies and

reducing the amount of new land cleared for
development.

Eco-Systems, Inc.
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Level Spreader

Benefits:

e Provide a nonerosive ocutlet for
concentrated ranoff’ by dispersing flow
uniformly across a stable slope

Limitations:

o Designed to release small volumes of water
and should be limited to 5 acres

Costs:
o Lowcost structures

Discussior:

Conduct level spreaders in undisturbed soil.
The lip must be level to ensure uniform
spreading of storm water runoff and the outlet
slope uniform to  prevent the flow from
concentrating. Water containing high sediment
loads should enter a sediment trap before release
in a level spreader. A level spreader should be
utilized where concentrated flows would
otherwise enter a buffer zone or vegetative filter
area.
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for Stormwater Inlets

PC-20

Benefits:

Discussion:
e Provide removal of suspended particles

and floatable pollutants. Manufactured products for stormwater inlets
treat stormwater at the point it enters into the
storm drain. Examples include such products as
Limitations: hydrodynamic separators (swirl separators) and
catch basin inserts. Both are available in
o Independent studies suggest only moderate various designs suited for wvarying site

pollutant removal rates resull fiom use of conditions. Swirl separators are typically

manufactured products, especially for precast units that use internal components to

dissolved pollutants and fine particles. create a swirling motion as the stormwater
passes through to provide energy for settling out
of suspended particles. Initial studies su st
pollutant removal rates are relatively low, and
recommended uses are for pretreatment to other

e Regular inspection and frequent
maintenance are necessary.

stormwater management practi Catch basin
inserts simply [it into most existing catch basins
Tribedary arsn G000 5§ = . i =
{7000 5.1 { rsdaeiopment ineat and storm drain inlets and provide filtration of
project rapiacing impervious ol el vl . = ‘ =
surecs) ¥ the runoff entering the drain. Catch basin

inserts can be made of several different types of
materials to provide removal of specific

ol abroant matarol pollutants such as specialized fabrics for the

e freaterh capture of oil and grease pollutants. Both

mecia housing methods discussed above are most effective for

i i removing floatables and particulates such as

ik litter and debris. Regular inspection and

A t;':} intensive maintenance are required for effective

use of manufactured products for stormwater
inlets in order to remove debris and buildup.

SECTIONVIEW
NTS

The typical design of a catch basin insertis a set of filters that
are specifically chosen to address the pollutants expected at
that site (Source: King County, Washington, 2000)
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Benefits:

o Reduction in impervious area for
residential developments.

Limitations: Discussiorn:

Narrower residential streets involves reducing
the width of paved surface used to create
roadways in residential areas. Common desi

o Public and developer fears of inadequate
on-street parking, safely, inadeguate space
yar cfmetgency and lage }’fekwle f:ccess, practices for residential streets allow space for
and inadequate space for ulilily corridors. two parking lanes and two moving lanes.

o Local ordinances may restrict use of Reduction of the width of these streets by as
narrower residential streets. little as a few feet can significantly reduce

impervious areas In residential neighborhoods.

Local or state zoning laws and ordinances often

require minimum widths for residential streets

and may need to be modified before this

Costs: measure can be applied. Narrower streets are

suitable for areas where traffic is less than Soo
Based on a cost of $15/yd’, reduction of street or fewer average daily trips or streets that serve
width by 4 fi. can resuit in a cost savings of about 50 single-family homes. Narrower streets
335,000 per mile. should not be considered for high traffic streets

such as arteries or for streets where traffic is
Effectiveness: expected to increase over time. Concerns over
inadequate parking space, car and pedestrian
5-20% overall reduction in impervious area safe access for service and emergency

Sfor residential developments (Schueler, 1995). rehicles, and placement of utilities are common
objections to reducing residential street widths.

Consultanes, Engineers and Scientists
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On-Lot Treatment

Benefits:

o Reduce runcoff and increase infiltrdion.

o Reduce the need for additional stormwater
MARAZEMERL MEASHYES.

Limitations:
o Reguires cooperation of homeowners.

o Only treal runoff from « portion of total
residential impervious area.

Costs:

Materials such as rain Dbarvels cost
approximately 3100 and dry wells cost
approximaely $200. Cisterns are more
expensive and costs depend greatly on size
and materials used,

Eco-Systems, Inc. ®

Consultanes, Engineers and Scientists

Discussion:

On-lot treatment refers to practices designed to
receive and treat stormwater runoff from
individual residential lots. The use of on-lot
treatment can be an effective method of
maintaining pre-development hydrolo
providing for groundwater rechar
increased flow rates associated with impervious
surfaces, and helping maintain low-flow volumes
in receiving streams. On-lot treatment uses two
basic methods: infiltration and collection.
Examples of on-lot treatiment practices include
rain barrels, dry wells, and grassed
swales. Pollutant removal rates can be high if

pollutants are contained in the runoff. The
practice is typically used to collect runoff from

rooftops. Sy: signed to collect runoff
from lawns and rooftops can provide greater
protection from many of the pollutants
associated with residential runoff such as
fertilizers. Public education regarding the
proper use of pesticides and fertilizers should be
utilized to reduce the risk of contamination to
groundwater. In areas with high water tables
near the surface, infiltration methods should be
avoided. On-lot treatment requires cooperation
of the residents. On-lot treatment does not
address impervious surfaces such as streets,
which can make up a large percentage of a
residential area’s impervious surface.

||!=- NEEL—SCHAFFER




EPA Stormwater Phase Il
BMP Inventory

Benefits:

o Provide reduction in pollutanis.

o Provide reduction in ranoff volumes and
velocities.

o Provides aesthetic qualily, area for
recreation, and habitat for wildlife.

Limitations:

e Developers often fear open space
subdivisions will be less marketable, or that
the review process will take too long.

o Local ordinances may restrict the use of
many open space principals.

Discussion:

Open space design involves concentrating
development on a given site in order to preserve
open areas and green space. Open space design
involves rethinking typical site development
practices giving extra consideration to
preserving the natural integrity of the site.
Areas that can provide overall benefits to the
end product, such as stream corridors, are
Costs: identified for preservation. Open space design
can reduce negative impacts from stormwater
Open space design can provide cost savings runoff associated with development such as
as less area is cleared and the need for increased runoff from impervious surfaces and
stormwater management practices is reduced. pollutant inputs. Open space design has been
One example (Liptan and Brown, 1996) shown to reduce construction costs while
demonstrated a cost savings gf 3800 per Iot increasing property values. Costs associated
Jor site development. Other examples report with additional stormwater management
average cost savings for infrastructiure measures, clearing costs, and downstream
ranging from 11 to 66%. flooding due to increased runoif volumes can be
reduced using open space design. Local
ordinances can put restrictions on development
that may prohibit many of the components of
open space design and may need to be revised in
order to implement open space design.
Developers’ misconceptions of open space design
principals (fears of longer plan reviews, higher
costs, and lower market value) are often major
limitations to implementation. Open space
designs should include provisions for the
acceptable uses and maintenance of open spaces.

o Regquires homeowner’s cooperalion for
maintenance of open space.

Effectiveness:

CWP (1996) reports nutrient levels in runoff
decreased by 45 to 60% when two
conventional subdivisions were replaced by
open space subdivisions.

. O — "’s NEEL—SCHAFFER
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Ordinances for
Post-Construction Runoft

PMm::-I Drdinnim:n for the Control of

ost Construction Stormwater Runoff’

Benefits: Table of Contems
:r\cll_un 1. gcl‘!r::ij:il:umvlamnn

e Provide enforceable measures to minimize : Vet cuures and Resulrements

. ;i 5. General Performance Criteria for Stormwater Management
storm water runoff from a site. Section 7. Requiresmants for Stgmmmier M P el
E " 3 Construction rnnpcclinn Provisions
Repair
o Provide enforceable measures to improve 1o Enemen o Vs
. i Section 1. General Provisions
water qualily of ranoff from a site. LI Fiedings of Fast
It is hereby detormined that:
. - Land projects and iased incroases in i cover alter the hydrologic
- PrﬂVIde & Means qf‘ mmdam‘g m S-:::‘fc?«[ '?i':‘..‘?’.'i‘iij"ﬁ:‘.;‘..‘."!lfnllfp'::":..i' ‘r;:»:![u Fune woff rates and wsll.:me‘h:l:{: |:U:lrrm m
enforcing  stormwater management i nm.F}"'TZ;m,.;n i onpein surce ollion o e comeoled and e
practices for development. Therstoro; e thia sst of water quality and

Rt it oot o s bbbttt ot o

Limitations: uevv‘eln‘unmn]‘lu“mrl'a and a!.:l—h“%‘:e:mnon ;cllc:um:: in om:‘rrl‘":r:!ml ;nd nm‘n‘l‘:lv';.::::maus
h.i""’ J.?iﬁé;%f:ﬁ%“.ﬁ'i:::m:::ﬁ kil it oyl

. o _ threats to public health and safety.
o Cost for drafling, implementing, and R
enforcing ordinances. s Somseets v proseEn s safeiuas e semeral hesht Sty et ofthe e
ﬁi’?ﬁ-’n‘ﬂ’.ng Ohj“”u:ulm in this This ecks (o mest that purposs through
(1) minimize increases in stormwater runofT from an; vy develapment in order 10 reduce
1

Costs:

.Com include time for pers:onnel te develop, Discussion:

implement, and enforce ordinarnces.

Ordinances for post-construction runoff
promote public welfare by guiding, regulating,

and controlling the design, construction, us
and maintenance of any development or other
land disturbance activity. Ordinances should be
designed to meet the needs of the communi
therefore, the issues of concern in a given
community must be identified. Several
resources are available that provide guidance
for the development of stormwater management
ordinances. Ordinances for stormwater
management typically involve general
provisions, definitions of terms, permitting
requirements and procedures, waiver eligibilit
performance and design criteria, plan review
requirements and procedures, inspection and
maintenance requirements and procedures, and
enforcement and penalty provisions. The best-
planned and most well written ordinances are
useless unless they are enforced.

Eco-Systems, Inc.
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Parking Lot Storage

Benefits:
o Protects downstream areas from flooding

e Protects from stream channel degradation

o Protects from pollutant loads caused by
urban development

Costs:

o Costs can be minimal if incorporated into
surface parking lot storage, but
expensive If subsurfuce storage Is
utilized.

Discussior:

This practice involves the use of impervious
parking areas or landscape islands as temporary
impoundments during rainstorms. Parking ot
stormwater systems can be designed to
temporarily detain stormwater in specially
designated areas, and release it at a controlled
rate. It is important that these facilities be
designed to minimize potential safety hazards

and inconvenience to motorists and pedestrians.

Eco-Systems, Ine.  (Y) Il% NEEL—-SCHAFFER
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Sand and Organic Filters

Benefits: S RQCirCUIating Sand Fllter
o  Sand fiters can provide effective pollutant M 4 X

removal.

o Sand filters are applicable to a wide
variety of site conditions.

Limitations:

o Sand filters provide very little flow or

volume reduction.
o Sand filters requive frequent inspection

and high maintenance.

o Sand filters are not suited for trealing Discussion:

large drainage areas.

e Sand and organic filters typically involve a
simple two-stage design with the first stage
allowing for settling of coarse particles, and the

Costs: second stage using a sand or organic material

QFL: filter media to remove smaller suspended
Little data is available for costs. Brown and particles. Treated runoff leaving the sand filter
Schuteler (1997) estimate construction costs to can then be conveyed to the storm drain system.
average $5.00 per [ of stormwater treated. Several design variations of the basic two-stage

setup can be applied to suit site conditions and
can include both aboveground and below-
ground designs, perimeter filters, and sand or
organic material filter media. Most designs
require several feet of drop (depending on the
size) to provide adequate flow through the
system. Sand filters are often used in
combination with other management practices
to from stormwater management systemns.
Filters are typically not designed to treat large
areas or large volumes of runoff. Design should

@ From prelraalrnelnt @ Perforated underdrain piping include sizing the filter apparat.us te
g:;i:i:t:iwwsa«arge g :r:,eni::po s accommodate the anticipated volumes of runoff
© Bleed line ® Riser pipe and provide overflow devices or flow splitters to
@ Submersible pump @ Distribution piping allow for unexpected volumes. Intense
@ s e G Fincearigon pl e ghon maintenance is required for the operation of

sand filters, and the settling basins and filter
materials must be regularly inspected to check
for sediment accumulation.

Eco-Systems, Inc. ®

Consultanes, Engineers and Scientists
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tream Crossing (permancnt)

Benefits:

o Structures will not erode, overtop, or
caitse flooding

Costs:

o (Costs can be extremely expensive and
depend on the lype of crossing.

Discussiorn:

Stream crossings are direct sources of water
pollution. They cause flooding and safety
hazards and can be expensive to construct. If
washed out or damaged, they can also cause
costly construction delays. Plan the
development to complete work on each side
separately to minimize stream crossings. Stream
crossings are of three general types: bridges,
culverts, and fords. In selecting a stream
crossing practice consider: frequency and kind
of use, stream channel conditions, overflow
areas, potential flood damage, surface runoff
control, safety requirements and installation and
maintenance costs.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER
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Trees, Shrubs, Vines, and Ground Covers

Benefits:

o Provide superior, low-maintenance, long-
term erosion protection

o  Useful where site aesthetics are important

o Useful on steps or slopes where
maintenance is difficult

o Useful for wildlife habitat improvement

o  Useful as windbreaks or screens

Costs:

o  Costs vary but are generally low and
depend on the lypes of vegelation used.

Discussior:

There are many different species of plants from
which to choose, but care must be taken in their
selection. It is essential to select planting
material suited to both the intended use and

specific site characteristics. None of the plants,
however, are capable of providing the rapid
cover possible by using grass and legumes.
Vegetative plants must include close-growing
plants or adequate mulch with all plantings of
trees, shrubs, vines, and ground covers.

Eco-Systems, Ine.  (Y) Il% NEEL—-SCHAFFER

Consultants, Engineers and Scientists




EPA Stormwater Phase Il
BMP Inventory

Benefits:

o Urban forests provide Dbreaks in
impervious cover.

o Increase aesthetic appeal.
o Increased property values.

Limitations:

o Ordinances and easements wused fo
establish urban forestry programs may be
contrary to development pressures in some
areds.

Costs:

e Costs vary and depend on program Discussion:
elements. Grants may be available for

; . Urban forestry is a branch of traditional
cerlain projects. :

forestry that focuses on trees and forests in and
around towns and cities. Urban forests can
increase infiltration of stormwater, provide
shading, and increase the aesthetic quality of an
area. Urban forests have been shown to increase
property values in an area. Programs should
identify critical areas that are suited for
implementation of urban forest initiatives. In
developing wurban forestry programs,
preservation of existing trees is preferred.
Programs should establish guidelines for
selecting and protecting desirable trees during
site clearing. Maintenance for forested areas is
minimal and will depend greatly on the uses of
the area.

Eco-Systems, Ine.  (Y) _||§ NEEL—SCHAFFER
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egetative Dune Stabilization

Benefits:

e Protect backshore areas from ocean
storms, shoreline erosion, and
encroachment by migrating sand.

o Grasses grow Hpward through
accumulating sand to hold it as the dune
grows.

Costs:

o Low costs are generally associated with
vegetative planting.

Discussion:

Adapted native vegetation can be used to
stabilize coastal dunes and sandy areas
disturbed by construction, and to rebuild frontal
dunes. The perennial grasses, American
heachgrass, sea oats, and bitter panicum, are the
primary dune stabilizers and have been
extensively planted for this purpose. Vegetative
planting is the most effective way to establish
these grasses. Primary considerations in
planting dune grass include finding a source of
plant material and timing plantings so they have
maximum chance of success. American
beachgrass is excellent for initial dune
stabilization but is often not persistent. If 10
percent sea oats and bitter panicum are included
in beachgrass plantings these will fill in bare
spots and provide persistent cover. Sand fences
accelerate sand accumulation and can be used in
combination with vegetation to rebuild frontal
dunes.

Eco-Systems, Ine.  (Y) ||% NEEL—-SCHAFFER
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Vegetative Streambank Stabilization

Benefits:

o Aesthetically pleasing
o Provide a habital for fish and wildlife
o Afford a self-maintaining cover

o Less expensive and damaging to the
environment

Costs:

o Costy are low

Discussior:

Upstream development accelerates streambank
erosion by increasing the velocity, frequency,
and duration of low. A s a result, many natural
streamns that were stable become unstable
following urbanization. Streambanks may be
stabilized by selected vegetation or by structural
means. In many cases, a combination of
vegetative and structural measures should be
used. Wherever possible, it is best to protect
banks with living plants that are adapted to the
site. Evaluate the erosion potential of the stream
carefully and establish appropriate vegetation
whenever site conditions permit. Stream
channel velocities for the 10- storm should
generally be less than 6 ft/'s for effective
stabilization by wvegetative means. A private
consulting engineer should be contacted for the
design of this practice.

Eco-Systems, Ine.  (Y) Il% NEEL—-SCHAFFER
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Wer Extended
Detention Ponds

Discussiorn:

Wet extended detention ponds are often called
Benefits: stormwater ponds, detention ponds, and wet
o Provide flood control by reducing pedk ponds. These basins are .desi:g_ned to receive
flows. stormwater runoff and maintain a permanent
pool of water year round. Wet ponds are among
o Provide pollutant removal through settling the most cost-effective stormwater practices.
and biological action. Wet ponds are also one of the most effective
practices at removing stormwater pollutants.
The ponds can provide pollutant and sediment
o Cantreat large drainage area. removal as well as attenuation of floodwaters.
Stormwater detention time allows for settling of
o Can increase property values. suspended particles and plant and algae provide
uptake of several major stormwater pollutants.
Storage capacity above the normal permanent
o Space requived for construction may linit pool level can provide additional time for
use in densely urban areas. settling and room for reduction of peak
] ] ] stormwater flows. Wet ponds are capable of
* Maintenance to control sedimentation and receiving runoff from a large area and typically
vegelation may be required. require a drainage area of greater than 25 acres
to maintain a permanent pool. Studies have
shown that wet ponds can actually Increase
property values. Wet ponds may not be feasible
for use iIn heavily urbanized areas where
adequate space is not available. Inspection and
maintenance of wet ponds may be required and
may include removal of accumulated sediments
and management of aquatic vegetation.

o Have long life span.

Limitations:

Eco-Systems, Inc. () I NS NEEL—SCHAFFER
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Benefits:
e Provide stormwater management by Discussion:
requiring better site designs. : ;
4 g Zoning for stormwater management involves
o Can serve to wisely manage development developing classification schemes for land use
by establishing special requirements that consider the threats to water quality from
designed to protect sensitive areas such as stormwater runoff. Zoning is a tool used to
Jorested areas or viparian corridors. develop comprehensive, long term, effective
oo L planning for land use. Zoning can be a powerful
Limitations: tool for stormwater management and can

prevent potential stormwater runoff problems
during the design phase of development. Zoning
for stormwater should first identify the water

o Local political and economic issues may
present obstacles to joning restrictions in

some areas. : :
resources that could potentially be impacted by
development in a given area, then address
measures suitable to providing safeguards to
these resources.

Costs:

o Costs may be associated with the time it
takes to revise current joning and land use
reguldations, gain support and adopt new

oning regulations.
e, O —— | ||!£ NEEL—SCHAFFER
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INTRODUCTION

Hydrology is an important part of designing and installing erosion control practices. The
analysis of peak flow, runoff volume, and time distribution of flow is fundamental to the
design of stormwater drainage facilities. The purpose of this chapter is to describe
approved methods of hydrological analysis for the design of the stormwater best
management practices discussed in this manual. In order to comply with State design
standards, the “Planning & Design Manual for the Control of Erosion, Sediment &
Stormwater”, published by the Mississippi Department of Environmental Quality, the
Mississippi Soil & Water Conservation Commission, and the USDA Soil Conservation
Service, shall govern the hydraulic design for all stormwater best management
practices.

Listed below are the most commonly used hydrology design procedures. The “Planning
& Design Manual for the Control of Erosion, Sediment & Stormwater” explains these
methods in further detail.

1. Soil Conservation Service EFM2 method is the recommended method. This
method develops a runoff curve number from watershed conditions and provides
peak flow and total runoff through relationships to desired 24-hour rainfall
frequency, watershed steepness, and drainage area. This method is available
on computer disk and is a user friendly program.

2. Soil Conservation Service Service TR55 provides a more detailed peak runoff
analysis for urban areas. This method expands procedures used in EFM2 to
include options for urban area conditions and allows for input for accelerated
runoff travel time in streets, gutters, paved ditches, etc. This method is available
on computer disk which automates the manual procedure outlined in the TR.

3. The Rational Method may be used to compute peak flows for drainage areas less
than or equal to 25 acres. Rational method is calculated using the equation
Q=CiA, where Q is the flow in cubic feet per second, C is a variable related to the
ground surface absorptivity, i is the rainfall intensity for a desired rainfall
frequency (25 years) in inches per hour, and A is the drainage area in acres.
This method is available in numerous textbooks.

4. U.S. Geological Survey Magnitude and Frequency Procedures is based on four
regionalized equations. Drainage area, channel slope, and channel length are
used to estimate peak discharges for a wide range of watershed sizes.

Other methods may be acceptable upon AEA approval. The planner and designer must
be aware that hydrology determination errors could allow unnecessary flooding and
damage for underdesigned conditions or impose extra cost for overdesign situations.
The best, on-site judgment and determination should be made and is the responsibility
of the designer.

Best management practices for temporary erosion and sediment control during the
construction period shall be designed with a minimum 2 year-24 hour storm capacity
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with the contractor assuming repair/replacement risk for occurrence of a storm larger
than 2 year. Permanent stormwater best management practices shall be designed for a
minimum 25 year-24 hour storm capacity with the 100 year-24 hour storm being
checked for causing inundation problems. If the capacity of the downstream stormwater
facilities are exceeded by the proposed improvements when being considered with a
fully developed up stream drainage basin using the present or proposed zoning,
additional storage and or discharge restrictions will be utilized as deemed practical by
the AEA.
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SECTION 6

STORMWATER MANAGEMENT PLAN
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The purpose of a Stormwater Management Plan is to aid individuals in complying with
state and federal regulations dealing with the control of nonpoint source (NPS) pollution.
The plan should include a listing of the most effective and practical best management
practices (BMP’s) designed to minimize pollution resulting from stormwater runoff and
off-site sediment deposition during land disturbance activities.
A Stormwater Management Plan should conform to the following outline:

1. A brief narrative

2. Planned BMP’s and vegetative practices

3. An operation and maintenance plan for BMPs

4. Drawings and specifications of BMPs

5. A vicinity U.S. Geological Survey quadrangle map

6. A site topographic

7. A site development map

8. A site erosion, sediment, and stormwater control map

9. Name, address, and telephone number of the parties responsible for developing
and implementing the plan.

10. Continuing education of all employees to inform them of plan requirements

The specific number of maps, practices, drawings, specifications, and calculations
required depends on the size and complexity of the land disturbing activity. The plan
should be organized and presented in a clear, concise manner with sufficient design
and background information included to facilitate review by the AEA and other reviewing
personnel. In general, an acceptable Stormwater Management Plan should contain as
a minimum:

1. A brief narrative to include:

a. Project description (purpose, size of area to be disturbed, location,
common address, and a certified legal description of site).

b. Existing and proposed site description, including topography, principal
drainage ways, floodplain/floodway limits, resource protection areas such
as wetlands, lakes, ponds, setbacks (stream buffers, drinking water wells,
and septic systems), land cover condition, predominant vegetation,
landscaping plan, percent of impervious area, limits of clearing, and the
associated increase of runoff volume from a 25-year 24-hour storm event.
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Adjacent property. (This should include the identification of land use and
cover conditions.)

Mapping of predominant soils from USDA soil surveys as well as location
of any site-specific borehole investigations that may have been performed.

2. Planned Best Management Practices to include:

Beginning and completion date of construction activities

A sequence of all construction-related BMP and vegetative activities.
Include any winter shut-downs.

Preconstruction conference is recommended and should be scheduled
one week prior to land disturbance to orientate contractors to the
Stormwater Management Plan. Notice of the preconstruction conference
date should be provided to the Office of Pollution Control one week prior
to the meeting.

A listing of erosion and sediment control BMP’s to minimize pollution
during construction along with location and installation schedule for each.

A listing of stormwater pollution control BMP’s to minimize pollution after
construction has ended along with location and installation schedule for
each.

3. Operation and Maintenance (O&M) plan for BMP’s.

a.

Temporary measures: a plan for the schedule of maintenance during
construction along with any operational criteria. This should also include
routine inspection checklists for illicit discharge and on-site construction
review (Sections 3.2.1 and 3.3.2).

Permanent measures: a plan for the long term maintenance and
operation including entities responsible (address and phone number),
financial obligations for continued O&M, designated access for
maintenance, and schedule of O&M activities.

Maintenance during and after construction may include practice
reestablishment, repair, sediment removal, mowing, etc.

4. Detailed drawings and specifications of BMP’s with supporting calculations.

a.

b.

Section 6

Detailed drawings in manuals can be utilized along with standard
engineering drawings of structures and measures so long as site specific
elevations, dimensions, etc., are shown on drawings.

Support data and calculations should be sufficient to allow reviewers to
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reproduce design procedure of structures and measures. Sources of
information should be cited.

C. One permanent benchmark will be clearly labeled on drawing if needed to
plan measures. If elevations are tied to a USGS benchmark description
and elevation of benchmark will be provided.

5. Vicinity USGS Quad map — This map should identify the location of:
a. Land disturbing activity
b. Site stormwater discharge

6. Site Topographic Map — This will provide existing and proposed construction site
topography while locating drains, property lines, construction work limits, and any
utilities. Scale will be no less than 1" = 60", and a minimum of 2-foot contours are
recommended. Trees to be preserved will be located on this map.

7. Site Development Map — This map should identify the location of buildings and
associated paved areas, raw materials or finish product stock pile areas,
equipment storage areas, processing areas, construction entrances, access or
haul roads, and finished grades on a duplicate of the site topographic map.

8. Site erosion, sediment, and stormwater control map — This map should identify
the location and size of all BMPs (temporary and permanent) on a duplicate of
the site topographic map along with the location of all permanent construction
and associated paved areas and finished grades. This map should identify all
existing and proposed conveyance systems including perennial streams,
intermittent streams, grass channels, swales, storm drains, etc.

9. Names, address, and telephone number of the contact personnel responsible for
developing and implementing the plan.

10.Continuing education plan for all employees to inform them of plan
requirements.

a. As work progresses and various subcontractors and/or new employees
are brought into the work site, each should be familiarized with plan. At
the beginning of each workweek, scheduled items of the plan to be
implemented during that week should be brought to the attention of the
impacted work force.

b. O & M training will be provided to personnel responsible for continued

operation of the completed project. This should include an annual review
of schedule for maintenance activities.
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Specific maps, practices, drawings, specifications, and/or calculations may be required
depending on the size and complexity of the land disturbing activity. In addition to the
minimum measures mentioned above, the following requirements are recommended for
inclusion when available and applicable for review:

1.

2.

Existing and proposed structural elevations (e.g., invert of pipes, manholes, etc).
Representative cross-section and profile drawings and details of structural
stormwater management practices and conveyances (i.e., storm drains, open
channels, swales, etc.).

Existing and proposed condition analysis for time of concentration, runoff rates,
volumes, velocities, water surface elevations, and routing showing the
methodologies used and supporting calculations.

Final sizing calculations for structural stormwater management practices
including, contributing drainage area, storage, and outlet configuration.

Stage discharge or outlet rating curves and inflow and outflow hydrographs for
storage facilities (e.g., stormwater ponds and wetlands).

Final analysis of potential downstream impact/effects of the project.
Dam breach analysis

Additional Operation and Maintenance Plan items which could include:

a. Description of applicable easements
b. Description of funding source
C. Testing and disposal of sediments that will likely be necessary

I Evidence of acquisition of all applicable local and non-local permits

ii. Evidence of acquisition of all necessary legal agreements (e.g.,
easements, covenants, land trusts)

iii. Waiver requests

The “Planning & Design Manual for the Control of Erosion, Sediment & Stormwater”
provides a sample erosion, sediment, and stormwater control plan which can be
followed when creating the Stormwater Management Plan explained in this chapter.
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DIRECTORY OF DESIGNATED STORMWATER PHASE Il ENTITIES

DeSoto County

Contact

Title of Contact

Address

Phone Number

Jessie L. Meldin

District 1 Supervisor

365 Losher Street, Hernando, MS 38632

662-429-5590

Gene Thach District 2 Supervisor 365 Losher Street, Hernando, MS 38632 662-429-5590
Bill Russell District 3 Supervisor 365 Losher Street, Hernando, MS 38632 662-429-5590
Allen Latimer District 4 Supervisor 365 Losher Street, Hernando, MS 38632 662-429-5590

Tommy Lewis

District 5 Supervisor

365 Losher Street, Hernando, MS 38632

662-429-5590

Michael Garriga

County Administrator

365 Losher Street, Suite 300, Hernando, MS 38632

662-429-1460

Russell Dorris

County Road Manager

2339 Gwyn Road, Nesbit, MS 38651

662-429-1466

Andy Swims County Engineer 365 Losher Street, Suite 300, Hernando, MS 38632 662-429-1347
Scott Young Assistant County Engineer 365 Losher Street, Suite 300, Hernando, MS 38632 662-429-1347
Sam Russell GIS Manager 365 Losher Street, Suite 300, Hernando, MS 38632 662-429-1306
Horn Lake
Contact Title of Contact Address Phone Number

Nat Baker Mayor 3101 Goodman Road West, Horn Lake, MS 38637 662-342-3502
Amy Lay Ward 1 Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420
Chris Sheley Ward 2 Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420
Tim Smith Ward 3 Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420
Tom Polzin Ward 4 Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420

Derek Downing

Ward 5 Alderman

3101 Goodman Road West, Horn Lake, MS 38637

662-280-7420

John Jones Ward 6 Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420
Donnie White At Large Alderman 3101 Goodman Road West, Horn Lake, MS 38637 662-280-7420
Gerald Davis Interim City Engineer 8849 Hamilton, Southaven, MS 38671 662-342-7273

Appendix A
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DIRECTORY OF DESIGNATED STORMWATER PHASE Il ENTITIES (continued)

Olive Branch

Contact

Title of Contact

Address

Phone Number

Samuel P. Rikard

Mayor

9200 Pigeon Roost Road, Olive Branch, MS 38654

662-895-3166

Aubrey Coleman Ward 1 Alderman 9200 Pigeon Roost Road, Olive Branch, MS 38654 662-895-5744
Randy Cowagill Ward 2 Alderman 9200 Pigeon Roost Road, Olive Branch, MS 38654 662-890-4504
Joyce Haslip Ward 3 Alderman 9200 Pigeon Roost Road, Olive Branch, MS 38654 662-895-5488
Maurice Wallace Ward 4 Alderman 9200 Pigeon Roost Road, Olive Branch, MS 38654 662-895-2602
Stephen Benson Ward 5 Alderman 9200 Pigeon Roost Road, Olive Branch, MS 38654 662-893-5667

Dale Dickerson

Ward 6 Alderman

9200 Pigeon Roost Road, Olive Branch, MS 38654

662-895-2543

George Collins

At Large Alderman

9200 Pigeon Roost Road, Olive Branch, MS 38654

662-895-3308

Steve Bigelow

City Engineer

9200 Pigeon Roost Road, Olive Branch, MS 38654

662-892-9350

David Haines

Director of Public Works

10175 HWY 178, Olive Branch, MS 38654

662-895-2827

Don Sappington

Water Services Manager

10175 HWY 178, Olive Branch, MS 38654

662-893-5200

Southaven

Contact Title of Contact Address Phone Number
Greg Davis Mayor 8710 Northwest Drive, Southaven, MS 38671 662-393-6939
Lorine Cady Ward 1 Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001

James Stark

Ward 2 Alderman

8710 Northwest Drive, Southaven, MS 38671

662-418-7001

Jim Loftis Ward 3 Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001
Paul Ollar Ward 4 Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001
Ricky Jobes Ward 5 Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001
Randy Huling MD Ward 6 Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001
Greg Guy At Large Alderman 8710 Northwest Drive, Southaven, MS 38671 662-418-7001
Ron Smith City Engineer 8710 Northwest Drive, Southaven, MS 38671 662-393-6530

Appendix A

Page 2




	Cover
	Table of Contents
	Section 1 - Program Overview
	Section 2 - Stormwater Ordinance
	Section 3 - Operation and Procedure Report Forms and Checklists
	Section 4 - Best Management Practices
	Section 5 - Hydrology
	Section 6 - Stormwater Management Plan
	Appendix A - Directory



