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MS4 Phase Il General Permit

ACTL1 (MS4) Introduction:

Narrative Requirements:

Subject to regulation and compliance with the conditions set forth, this Small Municipal Separate Storm Sewer System (MS4) General Permit (this
permit) authorizes stormwater discharges and allowable non-stormwater discharges outlined in ACT2, (5) of this permit. This permit replaces the
previous Small Municipal Separate Storm Sewer System (MS4) General Permit that expired on December 31, 2013.

**Official MDEQ Permit**
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MS4 Phase Il General Permit

ACT2 (MS4) Permit Applicability and Coverage:

Narrative Requirements:

PERMIT AREA:
The permit covers the State of Mississippi.

ELIGIBILITY:
COVERED AREAS AND DISCHARGES:

(1) The permitting of selected storm sewer systems is required as a result of the U.S. Environmental Protection Agency's Phase Il Stormwater Rule. This
permit authorizes discharges of stormwater 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

- Are 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).

(2) 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 and any other county containing an urbanized area as determined by the
latest census conducted by the U.S. Census Bureau.

(3) The discharges of stormwater commingled with discharges authorized by and in compliance with separate NPDES permits are authorized under this
permit.

(4) An MS4 is eligible for coverage under this permit for discharges of pollutants of concern to water bodies for which there is a total maximum daily load
(TMDL) established or approved by EPA if measures and controls are incorporated that are consistent with the assumptions and requirements of such TMDL. To
be eligible for coverage under this permit, the facilities within the MS4 must incorporate in their respective SWPPPs and/or effluent limitations and any conditions
applicable to any discharge(s) necessary for consistency with the assumptions and requirements of the TMDL. If, after coverage issuance, a specific waste load
allocation (WLA) is established that would apply to a facility’s discharge, the facility must implement steps necessary to meet that allocation. The MS4 should
ensure that the SWMP identifies sufficient BMPs to numerically show through pollutant reduction estimates that the reductions called for by the TMDL will be
achieved. See ACT4, (5) for a current list of receiving waters with approved/established TMDLs.

**Official MDEQ Permit**
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MS4 Phase Il General Permit
ACT2 (MS4) Permit Applicability and Coverage:

Narrative Requirements:

(5) This permit authorizes the following non-stormwater 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 (SWMP) as set forth in ACTS 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 and coil wash water with no
additives

-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 firefighting activities

-Fire hydrant flushings

-External building wash downs which do not use detergents

**Official MDEQ Permit**
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MS4 Phase Il General Permit
ACT2 (MS4) Permit Applicability and Coverage:

Narrative Requirements:

THIS PERMIT DOES NOT AUTHORIZE:

(1) Stormwater discharges that are mixed with non-stormwater unless such non-stormwater discharges are in compliance with a separate NPDES permit.

(2) Stormwater discharges that are mixed with non-stormwater discharges and that are determined to be a substantial contributor of pollutants to waters of
the United States.

(3) Stormwater discharges associated with industrial activity as defined in 40 CFR 122.26(b)(14)(i) - (ix) and (xi).
(4) Stormwater discharges associated with construction activity as defined in 40 CFR 122.26(b)(14)(x) or 40 CFR 122.26(b)(15).

(5) 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 stormwater discharges, allowable non-stormwater 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"). Submission of a signed Notice of Intent (NOI) will be deemed to
constitute the regulated entity's certification of eligibility.

(6) Implementation of a Stormwater 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. Submission of a signed NOI
will be deemed to constitute the regulated entity's certification of eligibility.

(7) Stormwater discharges, which result in violation of State Water Quality Standards. 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. [11 Mississippi Admin Code PT. 6, CH. 1]

**Official MDEQ Permit**
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MS4 Phase Il General Permit

ACT3 (MS4) Obtaining Coverage:

Submittal/Action Requirements:

OBTAINING AUTHORIZATION:

(1) The regulated entity must submit a MS4 Notice of Intent (MS4 NOI) and a Stormwater Management Program (SWMP) in accordance with the
requirements of ACT4 of this permit. MS4 NOI packages submitted in 3-ring binders will not be accepted due to limited file space.

(2) Upon review of the MS4 NOI and attachments, 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 stormwater 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 stormwater by a regulated entity without written notification of coverage or issuance of an individual
NPDES Stormwater Permit by the Permit Board is a violation of State law.

(4) In the event that a regulated entity submits an MS4 NOI that substantially complies with the requirements of the general permit, including development of
the Stormwater 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.

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, then coverage under this permit is automatically terminated at the end of the day specified for application submittal.

(2) 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 (2)(i - iii).

(3) 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. [11
Mississippi Admin Code PT. 6, CH. 1]

**Official MDEQ Permit**
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MS4 Phase Il General Permit
ACT3 (continued):

Submittal/Action Requirements:

HOW TO REQUEST SUBSEQUENT RE-COVERAGE UNDER A REISSUED PERMIT:

The submittal of the fourth Annual Report (due no later than January 28, 2019) shall be deemed to be a notification of the MS4's intent to be covered by the
subsequently issued MS4 General Permit, provided the Annual Report is signed by a principal executive officer or ranking elected official according to ACT10:
SIGNATORY REQUIREMENTS of this permit.

Upon reissuance of the general permit, MDEQ will send recoverage packages to each MS4 with instructions on how to continue coverage under the reissued

permit. If reissuance of this permit does not occur before its expiration date and the coverage recipient has submitted a timely and complete final Annual
Report, continued coverage under this permit will be allowed until the effective date of the reissued general permit coverage.

**Official MDEQ Permit**
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MS4 Phase Il General Permit
ACT4 (MS4) Small Municipal Separate Storm Sewer System Notice of Intent (MS4 NOI):

Submittal/Action Requirements:

MS4 NOI Submittal:

A regulated entity desiring coverage for stormwater discharges under this general permit shall submit a MS4 NOI form for initial coverage and a request for
recoverage for subsequent coverage. 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 (SWMP) within 180 days of permit issuance. 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.

CONTENTS OF THE MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) NOTICE OF INTENT (NOI):

The MS4 NOI shall be signed in accordance with ACT10: SIGNATORY REQUIREMENTS of this permit and shall include the following information:
(1) The name of the regulated entity, mailing address, and telephone number specifying the contact person.

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

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

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

(5) A current list of receiving waters with approved/established TMDLs and the current State of Mississippi 303(d) list of impaired waters are
available at https://www.deq.state.ms.us/MDEQ.nsf/page/TWB_Total Maximum_Daily Load Section?OpenDocument and
http://www.deq.state.ms.us/MDEQ.nst/0/E9EDFB5201 D8E99586257D500048F8D6/$file/MS 2014 Section_303d_List Adopted.pdf?OpenElement,
respectively.

(6) If relying on another governmental entity regulated under the stormwater 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 correct these failures to assure compliance.

(7) As an attachment to the MS4 NOI, a Stormwater Management Program (SWMP) must be submitted that includes the minimum requirements as outlined in
ACTS of this permit. [11 Mississippi Admin Code PT. 6, CH. 1]

**Official MDEQ Permit**
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MS4 Phase Il General Permit
ACT4 (continued):

Submittal/Action Requirements:

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

A regulated entity may, pursuant to the Mississippi Stormwater Management District Act, Miss. Code Ann. Section 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.

Narrative Requirements:

WHERE TO OBTAIN THE MS4 NOI AND/OR RE-COVERAGE FORMS:

MS4 NOI forms are contained in the MS4 Forms Package or may be obtained from the MDEQ at the address shown below or by calling 601/961-5171. MS4
NOI forms, as well as the general permit, may also be found on the MDEQ web site at
http://www.deq.state.ms.us/MDEQ.nsf/page/epd _epdgeneral?OpenDocument

WHERE TO SUBMIT THE MUNICIPAL SEPARATE STORM SEWER SYSTEM NOTICE OF INTENT (MS4 NOI) AND/OR RE-COVERAGE FORM:

MDEQ encourages electronic submittals due to limited file space. Please submit the MS4 Forms Package, SWMP, and Annual Reports to: MS4@deq.state.ms.us

Alternatively, hard copies can be submitted to:

Chief, Environmental Permits Division
MS Dept. of Environmental Quality,
Office of Pollution Control P.O. Box 2261
Jackson, Mississippi 39225.

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 stormwater from
regulated MS4s to waters of the State without coverage under this permit or an individual NPDES permit are violations of State law.
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MS4 Phase Il General Permit
ACTS5 (MS4) Stormwater Management Program (SWMP) Development and Content:

Submittal/Action Requirements:

SWMP DEVELOPMENT AND SUBMITTAL:

The regulated entity must develop, implement, and enforce a Stormwater Management Program (SWMP) designed to reduce the discharge of pollutants from its
Municipal Separate Storm Sewer System (MS4) to the maximum extent practicable (MEP) (see Definitions) to protect water quality and to satisfy applicable water
quality requirements of the Clean Water Act. The application of the MEP standard is an iterative process that continually adapts to current conditions and BMP
effectiveness in order to improve water quality. Successive iterations of the mix of BMPs and measurable goals shall be driven by the objective of assuring
maintenance of water quality standards. Given the unique hydrologic and geologic features for each MS4, pollutant reduction strategies may differ. Each
regulated entity will determine appropriate BMPs to satisfy each of the six minimum control measures through an evaluative process. Please reference the Erosion
Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas for detailed information on BMP practice description, planning
consideration, design criteria and construction, common problems, and maintenance.

If water quality impairment associated with discharges from the MS4 is not mitigated to the desired standard, the regulated entity will need to expand or better
tailor its BMPs within the scope of the six minimum control measures in an ongoing, iterative or annual interval.

The MS4 must determine whether stormwater discharges from any part of the MS4 contribute pollutants of concern to an impaired waterbody. For those
impaired waters, the MS4 must determine whether or not a TMDL has been established and approved. If an MS4 discharges into a water body with an approved
or established TMDL, then the SWMP must include BMPs specifically targeted to achieve the wasteload allocations prescribed by the TMDL. The SWMP shall
identify sufficient BMPs to numerically show, through pollution reduction estimates, that load reductions called for in the TMDL will be achieved. The SWMP
must include a schedule for installation of such BMPs. A monitoring component to assess the effectiveness of the BMPs in achieving the wasteload allocations
must also be included in the SWMP. Monitoring can entail a number of activities including, but not limited to: outfall monitoring, in-stream monitoring, or
modeling. Upon initial issuance of the coverage and each submittal of an annual report, the MS4 must implement stormwater pollutant reductions consistent
with assumptions and requirements of any applicable wasteload allocation(s) in established or approved TMDLs.

MS4s are required to develop a SWMP on a location-by-location basis in order to optimize reductions in stormwater pollutants. This evaluative process will
consider factors including, but not limited to: conditions of receiving waters, beneficial uses of receiving waters, MS4 size, climate, hydrology, geology, ability
to finance the program, capacity to perform operation and maintenance, specific local concerns (existing and historical), etc.

The SWMP is not required to address discharges into the regulated MS4 that occur outside the jurisdiction (or boundary) of the regulated entity. The SWMP

should include management practices, control techniques and system design, engineering methods, and such other provisions necessary for the control of
pollutants to satisfy the applicable water quality requirements of the Clean Water Act.
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MS4 Phase Il General Permit
ACTS5 (continued):

Submittal/Action Requirements:

A regulated entity's SWMP must include the following six (6) minimum control measures:
(1) Public Education and Outreach on Stormwater Impacts

(2) Public Involvement/Participation

(3) Illicit Discharge Detection and Elimination (IDDE)

(4) Construction Site Stormwater Runoff Control

(5) Post-Construction Stormwater Management in New Development and Redevelopment
(6) Pollution Prevention/Good Housekeeping for Municipal Operations

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. The plan must identify:

(1) Best Management Practices (BMPs) that the regulated entity or partner regulated entity will implement for each of the stormwater 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:

- Provide a rationale for how and why the regulated entity selected each of the BMPs and measurable goals for the SWMP
- Develop and fully implement the regulated entity's program within five (5) years from coverage issuance

- Implement BMPs and set measurable goals that are targeted to addressing existing water quality problems and preventing new water quality problems.
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

SIX MINIMUM CONTROL MEASURES:

(1) PUBLIC EDUCATION AND OUTREACH ON STORMWATER IMPACTS:

The regulated entity shall develop a program for educating the public on issues impacting stormwater.

The program shall, at a minimum, include the following components:

(A) Develop, implement, update/revise (as necessary), and enforce a public education program to distribute educational materials to the community or
conduct equivalent outreach activities about the impacts of stormwater discharges on water bodies and the steps that the public can take to reduce pollutants

in stormwater runoff.

(B) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP. [11 Mississippi Admin Code PT. 6, CH. 1]

(C) Document the decision process for the development of a stormwater public education and outreach program. The regulated entity's rationale statement
must address overall public education program, individual BMPs, measurable goals, and including responsible persons for this program. The rationale

statement must include the following information, at a minimum:
(i) The regulated entity’s plan to inform individuals and households about the steps they can take to reduce stormwater pollution such as proper septic
system maintenance, proper use and disposal of landscape and garden chemicals including fertilizers and pesticides, protection and restoration of
riparian vegetation and proper disposal of household hazardous waste.

(i1) The regulated entity’s plan to inform individuals and groups on how to become involved in the stormwater program (with activities such as storm
drain stenciling/marking, adopt-a-stream, and-litter clean-up projects, etc.).

(ii1) The target audiences that are likely to have significant stormwater impacts (including commercial, industrial and institutional entities) and
why those target audiences were selected.

(iv) The target pollutant sources the public education program is designed to address.
(v) The regulated entity's outreach strategy, including the mechanisms (e.g., printed brochures, newspapers, media, workshops, surveys

accompanying water/sewer bills, etc.) it will use to reach target audiences and how many people the regulated entity expects by the outreach strategy
over the permit term.
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

(vi) The process to evaluate the success of this minimum measure, including how the measurable goals for each of the BMPs were selected.

(vii) Responsibility for overall management and implementation of the stormwater public education and outreach program and, if different, who is
responsible for each of the BMPs identified for this program. [11 Mississippi Admin Code PT. 6, CH. 1]

(2) PUBLIC INVOLVEMENT/PARTICIPATION:

The regulated entity shall develop, implement, update/revise (as necessary), and enforce a program for public involvement and participation that contains the
following elements:

(A) At a minimum, notify the public of opportunities to provide input to the process of implementing a SWMP by complying with local public notice
requirements.

(B) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP. [11 Mississippi Admin Code PT. 6, CH. 1]

(C) Document the decision process for the development of a stormwater 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:

(i) A plan for public involvement in the development and implementation of this program.
(i1) Plans to maintain public involvement in the development and submittal of the MS4 NOI and SWMP.

(iii) 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 industrial businesses, trade associations, environmental
groups, homeowners associations, and educational organizations, among other interested parties. [11 Mississippi Admin Code PT. 6, CH. 1]

(iv) The types of public involvement events and activities included within the program. Where appropriate, consider the following types of public involvement
events and activities:

(a) Citizen representatives on a stormwater management panel

(b) Public hearings

(c) Working with citizen volunteers willing to educate others about the program

(d) Volunteer monitoring or stream/beach clean-up activities
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

(v) The process to evaluate the success of this minimum measure, including how the measurable goals for each of the BMPs were selected.

(vi) Responsibility for the overall management and implementation of the stormwater public involvement/participation program and, if different,
who is responsible for each of the BMPs identified for this program. [11 Mississippi Admin Code PT. 6, CH. 1]

(3) ILLICIT DISCHARGE DETECTION AND ELIMINATION (IDDE):

The regulated entity shall develop, implement, update, revise and enforce a program to detect and eliminate illicit discharges, which contains the following
components:

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

(B) Develop a storm sewer system map, showing the location of all outfalls along with the names and location of all waters of the United States that receive
discharges from those outfalls (see Definition). Mapping is useful to provide a foundation for outfall screening procedures, including scheduling and prioritizing
where field work will take place. In addition, records of outfall screening and field work in an electronic format is useful for compatibility with GIS (geographic
information system) and strongly recommended by MDEQ.

(C) To the extent allowable under State or local law, effectively prohibit, through ordinance, or other regulatory mechanism, non-stormwater discharges into
the regulated entity's storm sewer system and implement appropriate enforcement procedures and actions. For compliance review with the SWMP, existing or
draft ordinances addressing illicit discharges shall be submitted to MDEQ. Draft ordinances shall be submitted to MDEQ for review 30 days before proposed
adoption.

(D) Inform public employees, businesses, and the general public of hazards associated with illegal discharges and improper disposal of waste.
(E) Address the non-stormwater discharges or flows identified in ACT2, (5) 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-
stormwater discharges (e.g. non-commercial or charity car washes, etc.) that will not be addressed as illicit discharges. These non-stormwater discharges must
not be expected (based on available information) to be significant sources of pollutants to the MS4. If a list of incidental non-stormwater discharges is
developed the regulated entity must:

(1) Document in your plan any local controls or conditions placed on the discharges.
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

(i1) Include a provision prohibiting any individual non-stormwater discharge that is determined to be contributing significant amounts of pollutants to the MS4.

(F) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP Please refer to the Mississippi Handbook for Erosion Control,
Sediment Control and Stormwater Management on Construction Sites and Urban Areas for guidance in selecting appropriate BMPs.

(G) Document the decision process for the development of a stormwater illicit discharge detection and elimination (IDDE) program. The regulated entity's

rationale statement must address the overall IDDE program and the individual BMPs, measurable goals, and responsible persons for the program. The rationale
must include the following information, at a minimum:

(i) 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
a dry weather field screening (see Definitions) for non-stormwater flows.
The purpose of developing a dry weather field screening plan is to distinguish illicit discharges from normal rainfall runoff in conveyance systems in the
MS4. MDEQ recommends the following tasks for developing a dry weather screening plan:

(1) Define dry weather that is specific to the MS4. To define dry weather for the MS4, the following factors are recommended for consideration:
(a) A generally accepted definition for dry weather is after a period of 72 hours with less than 0.10 inches of rain.
(b) Dry weather may be based on a waiting period 48-72 after rainfall events that produce runoff.
(c) Determine where in your MS4 is experiencing dry weather using local weather/precipitation reports.
(d) Consider other variables such as soil type, water table level, and drainage lag times.

(2) Define a screening method:
(a) Visual screening, at minimum, is generally a good initial practice to identify illicit discharges. If a flow is observed, make note of color, odor,
floatables, suds, deposits, stains, etc. at the outfall.
(b) Consider testing water quality at flowing outfalls for parameters such as temperature, pH, ammonia, bacteria, dissolved oxygen, turbidity,
conductivity, etc. Choose parameters that are meaningful for the purpose of detecting and eliminating illicit discharges of concern for each area.

(3) Determine criteria for evaluating illicit discharges. Consider the following factors when prioritizing the detection and elimination of target pollutants
within the MS4:
(a) Is there a history of citizen complaints about illicit discharges in a certain area?
(b) Do the complaints pertaining to the problem area identify any specific pollutant(s)?
(c) Are any of these impairments caused by pollutants that your IDDE program has the capability to measure during dry screening?
(d) Do these pollutants appear on an established total maximum daily load (TMDL) for neighboring waters of the state? Can
you set a measurable goal of reducing pollutant loads documented in the TMDL study through the elimination of illicit discharges?
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MS4 Phase Il General Permit
ACT5 (continued):

Submittal/Action Requirements:

(4) Select a method for tracking outfall information. MDEQ recommends the following:
(a) Assign each outfall a unique identifier
(b) Consider a method for recording outfall screening information which will be used consistently over time.
(c) The method should optimally keep track of the identifier, screening information for the outfall, the outfall’s history (e.g., previous illicit
(d) Discharges detected, if or how they were eliminated, etc.)
(e) Keep electronic records (e.g., spreadsheets, databases) for compatibility with GIS for convenient tracking purposes.

(5) Define measurable goals for Dry Weather Screening. The achievement of measurable goals should lead to the reductions in the amounts of pollutants
entering the stormwater conveyance system.

(a) Define measurable goals by setting a schedule of percentages of outfalls to be screened on a prescribed timetable.

(b) Interpret screening results in order to identify suspected illicit discharges and determine appropriate follow-up actions.

(c) Create an annual goal to eliminate a percentage of identified illicit discharges.

(i1) This plan must also address on-site sewage disposal systems that flow into the regulated entity's storm drainage system. MDEQ requires the plan to include:
(a) Procedures for locating priority areas which include areas with higher likelihood of illicit connections (e.g., areas with older sanitary sewer lines)
MDEQ employs a Complaint Tracking System (CTS) to log and track reported complaints. Information on the status of inspections/investigations,
reports, and the enforcement actions pertaining to complaints is available upon request. Records available through the system can be useful in identifying
problem areas and targeting pollutants.

(b) If feasible, a plan to consult with entities within the MS4 to share information on water quality (e.g., coordinating with the Wastewater Treatment
Facility to coordinate water quality testing and sharing of results).

(c) If available, use testing data to identify the pollutant(s) to aid in locating the source of the illicit discharge. Having a certified test result may be
necessary to enforce the local illicit discharge ordinance.

(ii1) The regulated entity’s 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. lIllicit 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

(iv) The process to evaluate the success of this minimum measure, including how the measurable goals for each of the BMPs were selected.

(v) Responsibility for overall management and implementation of the IDDE program and, if different, who is responsible for each of the BMPs identified for
this program.
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MS4 Phase Il General Permit
ACTS5 (continued):

Submittal/Action Requirements:

(4) CONSTRUCTION SITE STORMWATER RUNOFF CONTROL:

The regulated entity shall develop, implement, update/revise (as necessary), and enforce a program to control stormwater runoff from construction sites, which
contains the following elements.

(A) Develop, implement, update/revise (as necessary), and enforce a program to reduce pollutants in any stormwater 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 stormwater 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 (See Definitions)
or sale that would disturb one (1) acre or more. The program must include the development and implementation of, at a minimum:

(i) 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. Modified or new (draft) ordinances addressing construction site stormwater runoff shall be submitted to MDEQ for review 30 days
before proposed adoption.

(i) Requirements for construction site operators to provide the regulated entity a copy of their Stormwater Pollution Prevention Plan and proof of
issuance of applicable MDEQ approvals/permits prior to the issuance of local construction approvals/permits. Examples of MDEQ approvals/permits
include:
(a) Small Construction General Permit coverage for land disturbances one (1) acre to less than five (5) acres (less than one acre if part of a larger
common plan of development or sale)
(b) Large Construction General Permit coverage for land disturbances five (5) acres and greater (or less if part of a larger common plan of
development or sale)
(c) Registration Form for Residential Lot Coverage and Large Construction General Permit coverage number for residential lots in subdivision
covered under a Large Construction General Permit

(ii1) Requirements for construction site operators to provide the regulated entity a copy of the proper permits or approvals from the Army Corps of
Engineers if waters of the United States are being filled, rerouted or dammed. [11 Mississippi Admin Code PT. 6, CH. 1]

(iv) Requirements for construction site operators to implement appropriate erosion and sediment control best management practice (please refer to
Volume 1 of the Mississippi Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas ).,
including verification that operators have received training in proper installation of said controls (See ACT9, Training Personnel).

(v) 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.
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

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

(vii) Procedures for receipt and consideration of information submitted by the public.

(viii) Procedures for site inspection and enforcement of control measures.
(ix) Procedures to ensure implementation of required post-construction controls (see next page).

(B) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP. Select BMPs which are most appropriate to achieve
measureable goals to reduce and control runoff from active and post-construction sites. MDEQ strongly recommends adopting ordinances to promote and
encourage the implementation of non-structural BMPs, including Low Impact Development (LID) and Green Infrastructure (GI). This includes site-design and
infiltration techniques such as green roofs, pervious pavement, eliminating curbs and gutters, grassed swales, rain gardens, rain harvesting, low-impact and cluster
developments, and disconnection of impervious areas from riparian zones. For guidance in selecting an appropriate BMP, please refer to Volume 2 of the
Mississippi Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas. MDEQ recommends
examining Low Impact Development (LID) options that include Green Infrastructure BMPs such as: green parking (Vol. 2, Ch. 4, pg. 43), green roofs (Vol. 2, Ch.
4, pg. 47), narrower residential streets (Vol. 2, Ch. 4, pg. 55), riparian/forested buffers (Vol. 2, Ch. 4, pg. 58).

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

(i) 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. For guidance in preparing an Erosion and Sediment Control Plan, please refer
to Volume 1 of the Mississippi Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas.

(i1) The procedures for receipt and consideration of information submitted by the public. Consider coordinating this requirement with the regulated entity's
public education program. [11 Mississippi Admin Code PT. 6, CH. 1]

(iii) 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.

(iv) The procedures to provide appropriate educational training measures for construction site operators (See ACT9: Training Personnel).
**Official MDEQ Permit**
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MS4 Phase Il General Permit

ACTD5 (continued):

Submittal/Action Requirements:

(v) The process to evaluate the success of this minimum measure, including how the measurable goals for each of the BMPs were selected. For guidance in
selecting an appropriate BMP, please refer to Volume 2 of the Mississippi Handbook for Erosion Control, Sediment Control and Stormwater Management on
Construction Sites and Urban Areas.

(vi) Responsibility for overall management and implementation of the construction site stormwater control program and, if different, who is responsible for
each of the BMPs identified for this program. For guidance in Stormwater Management, please refer to Volume 2 of the Mississippi Handbook for Erosion
Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas.

(5) POST-CONSTRUCTION STORMWATER MANAGEMENT IN NEW DEVELOPMENT AND REDEVELOPMENT:

The regulated entity shall develop, implement, update/revise (as necessary), and enforce a program to address post-construction stormwater management
in new development and redevelopment, including the following elements:

(A) Develop, implement, and enforce a program to address stormwater runoff from publicly-owned and privately-owned 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.

(B) Develop and implement strategies that include a combination of structural and non-structural best management practices (BMPs), appropriate for the
regulated entity. For aid in selecting combinations of appropriate structural and non-structural BMPs that best suit the MS4, refer to the Mississippi
Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas (see Appendix).

(C) Within one year of obtaining permit coverage, the permitee shall review local codes and ordinances. Newly-designated and currently permitted MS4s shall
update codes and ordinances, if necessary, within 4 years of coverage under this permit. Currently permitted MS4s shall continue to implement their existing
permanent Stormwater Management Programs until the codes and ordinances review and update are completed. The permitee should consider making revisions to
policies, codes and ordinances that will achieve the greatest improved protection of receiving waters. Use of an ordinance or other regulatory mechanism to
address post construction runoff from publicly-owned and privately-owned new development and redevelopment projects to the extent allowable under State or
local law. Existing ordinances and new (draft) ordinances addressing post-construction stormwater management shall be submitted to MDEQ for compliance
review with the SWMP. In addition, the regulated entity must develop a regulatory mechanism (e.g. a post-construction ordinance) to allow inspections of post-
construction BMPs for private development and redevelopment projects within the MS4. New (draft) ordinances shall be submitted to MDEQ for review 30 days
before proposed adoption. The ordinance or regulatory mechanism shall not limit the post-construction minimum measure to a single type of best management
practice. MDEQ recommends that post-construction stormwater control and treatment systems be implemented through a treatment train approach (see
Definitions) which would incorporate more than one BMP.
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ACTD5 (continued):

Submittal/Action Requirements:

(D) The MS4 must implement and enforce permanent stormwater controls that are comprised of runoff reduction and pollutant removal. The permittee must
require that stormwater discharges from new development and redevelopment sites be managed such that post-development hydrology does not exceed the pre-
development hydrology at the site, in accordance with the performance standards contained in this section. Pre-development infiltrative capacity of soils at the
site must be taken into account in selection of runoff reduction management measures. Runoff reduction is the preferred control practice as it can achieve both
volume control and pollutant removal.

(E) Develop site design standards for all new and redevelopment projects and require, in combination or alone, management measures that are designed, built
and maintained to infiltrate, evapotranspire, harvest and/or use, at a minimum the first inch of every rainfall event preceded by 72 hours of no measurable
precipitation. For all new and redevelopment on the private property, the MS4 may opt to have controls installed on that private property, in the public right-of-
way, or a combination of both. Post-construction BMPs would include, but are not limited to: grassed swales (Vol. 1, Ch. 4, pg. 162) for runoff conveyance,
filter strips (Vol. 1, Ch. 4, pg. 261) and bioretention systems for filtration of sediment ( Vol 2 Ch. 1, pg. 14), runoff control using dry/wet retention/detention
basins, and buffer zones for stream protection (Vol. 1, Ch. 4 pg. 25). Please refer to the Mississippi Handbook for Erosion Control,

Sediment Control and Stormwater Management on Construction Sites and Urban Areas for more information.

(i) Limitations to the application of runoff reduction requirements include, but are not limited to:
(a) Where a potential for introducing pollutants into the groundwater exists, unless pre-treatment is provided;
(b) Pre-existing soil contamination is present in areas subject to contact with infiltrated runoft; and
(c) Sinkholes or other karst features.

(F) Ensure adequate long term operation and maintenance of BMPs. For maintenance considerations, please refer to the Mississippi Handbook for Erosion
Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas. The MS4 shall require a maintenance agreement and
provide verification of maintenance provisions for post-construction management practices. These agreements shall allow the MS4, or its designee, to

conduct inspections of the management practices and also account for transfer of responsibility in leases and/or deed transfers. Verification shall include one
or more of the following as applicable:
(1) The developer's signed statement accepting responsibility for maintenance until the maintenance responsibility is legally transferred to another party; and/or
(i1) Written conditions in the sales or lease agreement that require the recipient to assume responsibility for maintenance; and/or
(ii1) Written conditions in project conditions, covenants and restrictions for residential properties assigning maintenance responsibilities to a home
owners' association, or other appropriate group, for maintenance of structural and treatment control management practices; and/or
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MS4 Phase Il General Permit
ACTD5 (continued):

Submittal/Action Requirements:

(iv) Any other legally enforceable agreement that assigns permanent responsibility for maintenance of structural or treatment control management practices.

(G) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP. For guidance in selecting appropriate BMPs, please refer to
the Mississippi Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas.

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

(i) The regulated entity's program to address stormwater runoff from new development and redevelopment projects. Include in this description any specific
priority areas for this program. Please refer to the Planning section of Volume 2, Chapter 4 of the Erosion Control, Sediment Control and Stormwater
Management on Construction Sites and Urban Areas for guidance on planning. MDEQ recommends considering the following factors during the planning
phase: designating conservation easements (Vol 2, Ch. 4, pg. 3) and development districts (Vol 2, Ch. 4, pg. 7), infrastructure planning (Vol. 2, Ch.4, pg. 12),
open space design (Vol. 2, Ch.4, pg. 12), protection of natural features(Vol. 2, Ch.4, pg. 18), street design and patterns (Vol. 2, Ch.4, pg. 27), and urban forestry
(Vol. 2, Ch.4, pg. 32).

(i1)) 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.

(iii)) 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, 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.
Please refer to the Planning and Site Design section of Volume 2, Chapter 4, of the Erosion Control, Sediment Control and Stormwater Management on
Construction Sites and Urban Areas. MDEQ recommends examining Low Impact Development (LID) options that include Green Infrastructure BMPs
such as: green parking (Vol. 2, Ch. 4, pg. 43), green roofs (Vol. 2, Ch. 4, pg. 47), narrower residential streets (Vol. 2, Ch. 4, pg. 55), riparian/forested
buffers (Vol. 2, Ch. 4, pg. 58). [11 Mississippi Admin Code PT. 6, CH. 1]
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ACTD5 (continued):

Submittal/Action Requirements:

(iv) Any structural BMPs in the program, including, as appropriate:
(a) Stormwater retention/detention practices (Vol. 2, Ch. 4, pg. 127), such as constructed wetlands (Vol. 2, Ch. 4, pg. 127), dry detention ponds (Vol. 2,
Ch. 4, pg. 144), in-line storage (Vol. 2, Ch. 4, pg. 150), and extended detention outlet structures. For detailed information on retention/detention BMP
practice description, planning consideration, design criteria and construction, common problems, and maintenance, please refer to Volume 2, Chapter 4,
of the Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas.
(b) Filtration practices (Vol. 2, Ch. 4, pg. 96) such as grassed swales (Vol. 2, Ch. 4, pg. 96), bioretention (Vol. 2, Ch. 4, pg. 96), catch basin inserts(Vol.
2, Ch. 4, pg. 112), sand/organic filters (Vol. 2, Ch. 4, pg. 115) and vegetative filter strips (Vol. 2, Ch. 4, pg. 123). For detailed information on filtration
BMP practice description, planning consideration, design criteria and construction, common problems, and maintenance, please refer to Volume 2,
Chapter 4, of the Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas.
(c) Infiltration practices such as grassed swales (Vol. 2, Ch. 4, pg. 63), infiltration basins(Vol. 2, Ch. 4, pg. 72), infiltration trenches (Vol. 2, Ch. 4, pg.
78), permeable interlocking concrete pavement(Vol. 2, Ch. 4, pg. 83), pervious asphalt pavement(Vol. 2, Ch. 4, pg. 87) and pervious concrete(Vol. 2,
Ch. 4, pg. 91). For detailed information on infiltration BMP practice description, planning consideration, design criteria and construction, common
problems, and maintenance, please refer to Volume 2, Chapter 4 of the Erosion Control, Sediment Control and Stormwater Management on
Construction Sites and Urban Areas.

(v) 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
(d) Penalty provisions for non-compliance

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

(vii) Responsibility for overall management and implementation of the regulated entity's post-construction Stormwater management program and, if different,
who is responsible for each of the BMPs identified for this program.
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ACT5 (continued):

Submittal/Action Requirements:

(6) POLLUTION PREVENTION/GOOD HOUSEKEEPING FOR MUNICIPAL OPERATIONS
The regulated entity shall develop a pollution prevention/good housekeeping program with the following components.

(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 stormwater pollution from activities such as park and open space maintenance, fleet and building maintenance, new construction and
land disturbances, and stormwater system maintenance. See ACT9 for personnel training requirements.

(C) Define appropriate BMPs for this minimum control measure and measurable goals for each BMP. [11 Mississippi Admin Code PT. 6, CH. 1]

(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 Stormwater Permits
or have individual NPDES Stormwater Permits. Include the facility's coverage number and/or permit number.

(i) Any employee training program the regulated entity will use to prevent and reduce stormwater pollution from activities such as park and open space
maintenance, fleet and building maintenance, new construction and land disturbances, and stormwater 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. ACT9 of this permit requires the regulated entity to document all training records
for personnel. See ACT9: Personnel Training Requirements for more information on training program development and documentation requirements.
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ACTD5 (continued):

Submittal/Action Requirements:

(ii1) 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.
(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.

(iv) The process to evaluate the success of this minimum measure, including how the measurable goals for each of the BMPs were selected.

(v) 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.

**Official MDEQ Permit**

Page 23 of 39



MS4 Phase Il General Permit
ACT6 (MS4) Storm Water Management Program (SWMP) Implementation Requirements:

Submittal/Action Requirements:

REVIEWING AND UPDATING STORM WATER MANAGEMENT PROGRAMS:

(1) Storm Water Management Program Review: The regulated entity must conduct an annual review of their Storm Water Management Program in
conjunction with preparation of the annual report required under ACT7 of this permit. The annual review is required in order to evaluate the SWMP’s
effectiveness over the five-year period permit cycle. The Storm Water Management Program is best implemented iteratively; annual reviews are intended to
assist in tailoring the storm water management program to be most effective for regulated entities that are eligible for coverage under this permit.

(2) 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:

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

(i1) Expectations on the effectiveness of replacement components, control measures, goals, or requirements.

(ii1) 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.

(C) Change requests or notifications must be signed in accordance with the signatory requirements of ACT10: SIGNATORY REQUIREMENTS of this permit.
[11 Mississippi Admin Code PT. 6, CH. 1]
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ACT®6 (continued):

Submittal/Action Requirements:

(3) Storm Water Management Program Updates Required by MDEQ:
(A) The Permit Board shall require Storm Water Management Program updates as part of the re-coverage process for subsequently issued MS4 General
Permits. These updates may include, but not be limited to, best management practices, measurable goals, policies, procedures, programs, ordinances, strategies,
etc.
(B) The Permit Board may require changes to the Storm Water Management Program as needed to:

(i) Meet the conditions of this permit.

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

(iii) Include additional control measures or monitoring requirements 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. This will include requiring additional and sufficient BMPs in the SWMP to numerically show through

pollution reduction estimates that the load reductions called for by the TMDL are being met.

(iv) Include more stringent requirements necessary to comply with new federal statutory or regulatory requirements.

(v) Include such other conditions necessary to comply with the requirements of the Clean Water Act.
(C) 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.
(4) 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. [11 Mississippi Admin Code PT. 6, CH. 1]
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ACT®6 (continued):

Submittal/Action Requirements:

(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. [11 Mississippi Admin Code PT. 6, CH. 1]

SHARING MINIMUM MEASURE 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.

(2) 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 construction activities five (5) acres and greater (residential subdivisions are specifically excluded). 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. The MS4 General Permit Forms Package contains a petition form for this purpose.

(3) Programs that meet or exceed the provisions of this minimum measure and the provisions of Mississippi's construction general permit requirements may, at

the request of the regulated entity and at the discretion of MDEQ), be designated as a qualifying local program. Construction sites that meet the requirements of
the qualifying local program may be deemed to also satisfy Mississippi's construction general permit requirements. [11 Mississippi Admin Code PT. 6, CH. 1]
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ACT7 (MS4) Monitoring, Reporting, and Recordkeeping Requirements:

Submittal/Action Requirements:

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.

MONITORING:

The coverage recipient must evaluate program compliance, the appropriateness of their identified best management practices, and progress towards achieving
their identified measurable goals. Inspections will be required as part of the monitoring program. Although water quality sampling and analysis is not required
by this permit, MDEQ strongly encourages the adoption of water quality sampling and analysis to determine the effectiveness of reducing pollutants in storm
water runoff.

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 SWMP. The submittal of the fourth Annual Report shall be deemed to be a notification of the
MS4's intent to be covered by the subsequently issued MS4 General Permit. The annual report shall be in the approved MDEQ format. A template of the
approved MDEQ annual report format may be obtained from MDEQ at the address shown below or by calling 601-961-5171. The annual report template,
general permit and forms package may also be found on the MDEQ web site at www.deq.state.ms.us. Annual reports in 3-ring binders will not be accepted due

to limited filing space. 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.
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ACT7 (continued):

Submittal/Action Requirements:

(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). [11 Mississippi Admin Code PT. 6, CH. 1]

(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) The number and type of inspections conducted and enforcement actions taken.

(10) The number of illicit discharges detected and the number of illicit discharges eliminated.

(11) The number, type (i.e., detention basin, manufactured system, etc.) and location of post-construction management practices installed at new development
and redevelopment projects. Both publicly-owned and privately-owned projects apply. [11 Mississippi Admin Code PT. 6, CH. 1]

(12) 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.

(13) Certification that the MS4 NOI and SWMP are up to date. The annual report shall be certified according to ACT10: SIGNATORY REQUIREMENTS and
ACT10: DULY AUTHORIZED REPRESENTATIVES of this permit. [11 Mississippi Admin Code PT. 6, CH. 1]
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ACT7 (continued):

Submittal/Action Requirements:

WHERE TO SEND REPORTS:
The annual reports required in ACT7 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. Failure to submit a complete annual report and/or meet goals established by the SWMP, as required by this ACT, is a

violation of this permit and subject to enforcement action.

Please address electronic submittals to MS4(@deqg.state.ms.us

Alternatively, hard copies of Annual Reports can be submitted to MDEQ at the following address:

Chief, Environmental Compliance and Enforcement Division
Office of Pollution Control

Dept. of Environmental Quality

P.O. Box 2261

Jackson, Mississippi 39225

RECORDS RETENTION:

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 MDEQ orally within 24 hours from the time he or she becomes aware of
unanticipated noncompliance. A written notice shall be provided to the MDEQ 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. [11 Mississippi Admin Code PT. 6, CH. 1]
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ACT8 (MS4) Storm Water Quality Requirements:

Limitation Requirements:

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. [11 Mississippi Admin Code PT. 6, CH. 2]
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ACT9 (MS4) Personnel Training Requirements:

Submittal/Action Requirements:

TRAINING DOCUMENTATION:

Personnel training conducted to meet the requirements of this ACT shall be documented. Training records shall include employee's name, worker identification
number, date of training, contents of training, and the employee's signature acknowledging that training was received. All training records shall be maintained for
at least three (3) years from the date of training.

TRAINING PROGRAM REQUIREMENTS:

The coverage recipient shall develop and implement a program for initial and periodic refresher training of personnel that are responsible for implementing and/or
complying with the requirements of this permit. Initial training for all personnel that are responsible for implementing and/or complying with the requirements of
this permit shall be performed within twelve (12) months of issuance of coverage or recoverage under this permit. Newly hired employees responsible for
implementing and/or complying with the requirements of this permit shall receive initial training prior to performing such responsibilities.

Training shall at a minimum address, but not be limited to, the following elements:

(1) SWMP goals and plan components identified in ACTs 5 through 9 of this permit, including:

(A) Housekeeping and pollution prevention requirements,

(B) Spill prevention and response procedures,

(C) Installation, maintenance and inspection of erosion and sediment controls Best Management Practices (BMPs).

(2) Recordkeeping, reporting and record retention requirements (includes understanding the records filing system and being able to produce the required permit
documentation during an MDEQ on-site inspection).
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ACT10 (MS4) Standard Requirements Applicable to All Water Permits:

Narrative Requirements:

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 ACT3 (2) of this permit. [11 Mississippi Admin Code PT. 6, CH. 1]

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. [11 Mississippi Admin Code PT. 6, CH. 1]

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 MDEQ 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).

Electronic submittals are highly encouraged and can be sent to: MS4(@deq.state.ms.us
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ACT10 (continued):

Narrative Requirements:

DULY AUTHORIZED REPRESENTATIVE:

A person is a duly authorized to sign submissions to the MDEQ only if:

(1) The authorization is made in writing by a person described in SIGNATORY REQUIREMENTS above, and submitted to 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.

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.
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ACT10 (continued):

Narrative Requirements:

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 judgment, 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 ACT7: NONCOMPLIANCE REPORTING 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 ACT7: NONCOMPLIANCE REPORTING of this permit. The regulated entity took remedial measures as required under ACT10, DUTY
TO MITIGATE 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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ACT10 (continued):

Narrative Requirements:

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:

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.
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ACT10 (continued):

Narrative Requirements:

REOPENER CLAUSE:
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 ACT3, (2) 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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ACT11 (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 the 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.

CLEAN WATER ACT (CWA) 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.

DRY WEATHER FIELD SCREENING means screening outfalls during dry weather to find illicit discharges. Most rainfall events (wet weather) carry
pollutants to stormwater conveyances, but it is difficult to track and eliminate specific pollutant sources during wet weather without intensive monitoring and
investigation. The best opportunity to find an illicit discharge is during dry weather, when rainfall runoff is not running through the conveyance system(s)
within the MS4. During dry weather, any flow in the conveyance system is potentially an illicit discharge because it is something other than rainfall runoff.

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
ACT?2, (5) of this permit.
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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 WATERC(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 satisfy the MEP standard. EPA has
intentionally not provided a precise definition of MEP to allow maximum flexibility in MS4 permitting.

MEASURABLE GOALS are a municipality's storm water program goals, which are intended to gauge permit compliance and program effectiveness.

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.

OUTFALL, as used within this general permit, is defined by 40 CFR 122.26
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PERMIT BOARD means the Mississippi Environmental Quality Permit Board established pursuant to Miss. Code Ann. Section 49-17-28.

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

REGULATED ENTITY , as used within this general permit, 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.

TREATMENT TRAIN APPROACH is the use of multiple BMPs in series to effectively manage stormwater runoff in addition to controlling sediment and
erosion. For instance, the use grassed swales for water conveyance to a retention/detention basin is an example of a treatment train approach. In this example,
a grass swale is not only useful for water conveyance, but provides treatment via vegetative filtration and infiltration as the stormwater flows through the
channel and the retention/detention basin provides a means for runoff control.

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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Chapter 1
Introduction to Erosion and Sediment Processes

This chapter is intended to be an introduction to the processes referred to as erosion,
sedimentation and stormwater management. If in-depth information is needed on these
subjects, other references should be used.

Erosion and Sedimentation Processes

Erosion

Erosion is the process by which the
land surface is worn away by the
action of water, wind, ice or
gravity. Water-related erosion is the
primary problem in the developing
areas of Mississippi and is the
primary type of erosion that this
handbook addresses.

The slow sedimentation and

deposition of products from

millions of years of geological

erosion of upland sources has

created the Mississippi we know

today. With the exception of

shorelines and  stream channels

where erosion may be rapid and catastrophic, geologic erosion occurs at very slow rates.
This natural erosion process, which has taken place over millions of years, has probably
occurred at rates comparable to erosion on our current forests.

In contrast to geologic erosion, the erosion accelerated by the disturbances of humans,
through agriculture and non-agricultural uses of the land, has caused several inches of
erosion over the last 100 to 150 years, a comparatively short period. Thus, “accelerated
erosion” can be very significant and can potentially create related adverse impacts.
Accelerated erosion occurs in developed or developing areas where developing sites are
either poorly planned or the plans that appear adequate are not installed and maintained

properly.
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Erosion and Sediment Processes

To understand erosion caused by
water, it is helpful to think of
the erosive action of water as the
effects of the energy developed by
rain as it falls or as the energy
derived from water’s motion as it
flows across the land surface. Both
falling rain and flowing water,
typically referred to as stormwater,
perform work in detaching and
moving soil particles, but their
actions are different. The force of
falling rain is applied vertically. The
force of flowing water is applied mostly horizontally.

The energy of raindrops falling on bare soil detaches soil particles. Water flowing over
exposed soil picks up detached soil particles. As the velocity of flowing water increases,
additional soil particles are detached and transported. Flowing water concentrates
because of surface irregularities. If not prevented, these flows will create small channels,
or rills, and eventually larger channels, or gullies of varying widths and depths. If the
volume and velocity of storm runoff leaving a disturbed site increases because of the
activities on the site, it is likely to cause additional erosion of streambanks and within
floodplains beyond the rate of geologic erosion.

Although not as prominent in the Southeast as erosion caused by water, wind erosion can
cause on-site health and safety problems and is a source of fugitive dust.

Sedimentation and Turbidity

Sedimentation is the process that describes soil particles settling out of suspension as the
velocity of water decreases. The larger and heavier particles, gravel and sand, settle out
more rapidly than silt and clay particles. Silt and clay particles are easily transported and
settle out very slowly. It is difficult, and perhaps impossible in some instances, to totally
eliminate the transport of clay and silt particles, even with the most effective erosion
control programs.

Turbidity occurs in conjunction with sedimentation. Turbidity—a cloudy, muddy
condition in the water—occurs when eroded soil is suspended in the water (i.e. before it

settles out). Turbid water can stress or kill fish by clogging their gills and making it
difficult for them to identify food sources.

Factors Influencing Erosion

The erosion process is influenced primarily by climate, topography, soils, and vegetative
cover. The following description of the factors is an overview adequate for this
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Erosion and Sediment Processes

Climate

Topography

Soils

handbook; however, it is recognized that this is a very complex subject and many details
are not included here.

Climate includes rainfall, temperature and wind. The frequency, intensity and duration of
rainfall are the principal aspects of rainfall influencing the volume of runoff, erosion, and
sediment (potential) from a given area. As the volume and intensity of rainfall increase,
the ability of water to detach and transport soil particles increases. When storms are
frequent, intense, and of long duration, the potential for erosion of bare soils is high.
Temperature has a major influence on soil erosion. Frozen soils are relatively erosion
resistant. However, bare soils with high moisture content are subject to uplift or
“spew” by freezing action and are usually easily eroded upon thawing. Wind contributes
to the drying of soil and increases the need for irrigation for new plantings and for
applying wind erosion control practices during periods of bare soils.

Topography includes the shape and slope characteristics of an area or watershed and
influences the amount and duration of runoff. The greater the slope length and slope
gradient, the greater the potential for runoff, erosion and sediment delivery.

Soil characteristics include texture, structure, organic matter content and permeability. In
addition, in many situations, compaction is significant. These characteristics greatly
determine the erodibility of soil.

Soils containing high percentages of sand and silt are the most susceptible to detachment
because they lack inherent cohesive characteristics. However, the high infiltration rates of
sands either prevent or delay runoff except where overland flow is concentrated. Clearly,
well-graded and well-drained sands are usually the least erodible soils in the context of
sheet and rill erosion.

Clay and organic matter act as a binder to soil particles, thus reducing erodibility. As the
clay and organic matter content of soils increase, the erodibility decreases. However,
while clays have a tendency to resist erosion, they are easily transported by water
once detached.

Soils high in organic matter resist raindrop impact, and the organic matter also increases
the binding characteristics of the soil.

Sandy and silty soils on slopes are highly susceptible to gully erosion where flows
concentrate because they lack inherent cohesiveness.

Small clay particles, referred to as colloids, resist the action of gravity and remain in

suspension for long periods of time. Colloids are potentially a major contributor to
turbidity where they exist.
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Vegetative Cover

Stormwater

Vegetative cover is an extremely important factor in reducing erosion at a site. It will:

Absorb energy of raindrops.

Bind soil particles.

Slow velocity of runoff water.

Increase the ability of a soil to absorb water.

Remove subsurface water between rainfall events through the process of
evapotranspiration.

f.  Reduce off-site fugitive dust.

oo o

By limiting the amount of vegetation disturbed and the exposure of soils to erosive
elements, soil erosion can be greatly reduced.

Water flowing over the land during and immediately following a rainstorm is called
stormwater runoff. The runoff passing a particular point is equal to the total amount of
rainfall upstream of that point less the amounts of infiltration, transpiration, evaporation,
surface storage and other losses. The amount of these losses is a function of climate,
soils, geology, topography, vegetative cover and, most importantly, land use.

In an undeveloped area, stormwater runoff is managed by nature through the hydrologic
cycle. The cycle begins with rainfall. Rain either stands where it falls and evaporates or is
absorbed into the ground near the surface, to feed trees and vegetation, ultimately to be
returned to the atmosphere by transpiration; or it percolates deeply into the ground
replenishing the groundwater supply. The remainder of the rainfall collects into rivulets.
This collected runoff increases in quantity as it moves down the watershed, through
drainageways, streams, reservoirs and to its ultimate destination, the river and then the
sea. Evaporation from the sea surface begins the cycle again.
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The Hydrological Cycle
(Source: NRCS "Stream Corridor Restoration:
Principles, Processes, and Practices”)

This simple explanation of the hydrologic cycle belies its complexity. Nature's inability
to accommodate severe rainfalls without significant damage, even in undeveloped areas,
is very apparent. Nature's stormwater management systems are not static but are
constantly changing. Streams meander, banks erode, vegetation changes with the seasons,
lakes fill in with sediment and eventually disappear. The stripping of ground and tree
cover by fire can change an entire system, forcing new natural accommodations
throughout the system.

The volume of stormwater runoff is governed primarily by infiltration characteristics and
is related to the land use, soil type, topography and vegetative cover. Thus, runoff is
directly related to the percentage of the area covered by roofs, streets and other
impervious surfaces. Water intercepted by vegetation and evaporated or transpired is lost
from runoff. A small portion of the water that infiltrates into the soil and groundwater is
delivered to the stream as delayed flow and does not contribute directly to peak
stormwater runoff. Impervious surfaces normally contribute almost all of the total rain
immediately to stormwater runoff.
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There are four distinct yet interrelated effects of land use changes on the hydrology of an
area:

1) Changes in peak flow
characteristics;  2) changes in
total runoff; 3) changes in water
quality; and 4) changes in the
hydrologic amenities (Leopold,
1968). The hydrologic amenities
are what might be called the
appearance or the impression
that the river, and its channel and
valleys, leaves with the observer.

Of all land use changes
affecting the hydrology of an
area, urbanization is the most
impactful. As an area becomes
urbanized, the peak rate of runoff and volume of runoff increase. These effects are caused
by: 1) a reduction in the opportunity for infiltration, evaporation, transpiration and
depression storage; 2) an increase in the amount of imperviousness; and 3) modification
of the surface drainage patterns, including the associated development of stormwater
management facilities.

Summary of Hazards Associated with Land Development

Land development clearly increases potential erosion and sediment hazards on-site by
removing cover, developing cuts and fills that are more susceptible to erosion than the
previously undisturbed soils and changing water conveyance routes. More subtle changes
related to erosion and sediment include soil compaction (both planned and unplanned),
longer slopes, and more and faster stormwater runoff.

Land development, in most instances, has the following potential effects off-site both
during and following the development phase and reflect the impacts of changed use of the
land on stormwater:

e Increased volumes of storm runoff.
o Higher peak flows of storm runoff if not modified by planned measures.

o Increased loads of sediment and other pollutants associated with the site unless
prevented or minimized by planned measures.

The potential off-site effects include increased flooding, accelerated erosion of stream

systems, increased sediment deposition in both streams and floodplains, and adverse
impacts to the biological communities associated with the streams and floodplains.
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Each progression toward more intensive land use tends to disrupt the ongoing natural
processes that protect and preserve water quantity and water quality. Therefore, to ensure
future protection of water resources, it is imperative that land uses be managed in a
responsible way.

As we reflect on the processes and the potential impact, we should recognize the
importance of sound site planning, timely and proper installation of the measures
planned, and the need for long-term maintenance of measures that sustain site
stabilization. If the best available technology is used for planning, design, installation and
maintenance of erosion and sediment control and stormwater management, the impacts of
land development will be minimized. Other chapters of this handbook present relevant
planning considerations, design criteria, and installation and maintenance information.

To address the hazards associated with land disturbance, The National Pollutant
Discharge Elimination System (NPDES) Stormwater Program regulates stormwater
discharges from construction activities. (Two other sources are also regulated, MS4s and
industrial activities.) Most stormwater discharges are considered point sources, and
operators of these sources may be required to receive an NPDES permit before they can
discharge. This permitting mechanism is designed to prevent stormwater runoff from
washing harmful pollutants into local surface waters such as streams, rivers, lakes or
coastal waters.

Most states are authorized to implement the NPDES Stormwater Program and administer
their own stormwater permitting programs. Mississippi is such a delegated state (see
Appendix B). EPA remains the permitting authority in a few states, in territories, and on
most tribal lands. For these areas, EPA provides oversight and issues stormwater permits.
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Chapter 2
General

Planning Concepts for Erosion Control,

Sediment Control and Stormwater Management

This chapter provides important concepts and other selected information that is important
for qualified design professionals to know about various aspects of erosion control,
sediment control, and stormwater management. It is believed that the contents will, as a
minimum, cause qualified design professionals to recognize when other professionals
may need to be involved. A qualified design professional should recognize that planning
involves several disciplines and that each discipline has a body of in-depth knowledge
that is important and needed on complex sites. Although often discussed separately,
erosion control, sediment control, and stormwater management are interrelated and, when
planning occurs, the thought process must conceive a system of practices and measures
that consider all three together.

The basic details of planning, including step-by-step procedures, are located in Chapter 3.

Potential Erosion and Sediment Problems Associated
with Land Development

The principal effect land development activities have on the erosion process consists of
exposing disturbed soils toraindrops and to storm runoff. Shaping of land for
construction or development purposes alters the soil coverin many ways, often
detrimentally affecting physical properties of the soil, onsite drainage and storm runoff
patterns and, eventually, off-site stream and stream-flow characteristics. Adverse effects
of erosion and sedimentation include impacts on soil, water quantity, water quality, and
the aquatic ecosystem. Potential hazards associated with development include the
following items:

1. Anincrease in developed areas exposed to storm runoff and soil erosion.

2. Increased volumes of storm runoff, accelerated soil erosion and sediment yield
and higher peak flows caused by:

a. Removal of existing protective vegetative cover.

b. Exposure of underlying soil or geologic formations potentially more
erodible than original soil surface.

c. Reduced capacity of exposed soils to absorb rainfall due to compaction
caused by heavy equipment.

d. Enlarged drainage areas caused by grading operations, diversions and
street construction.

e. Prolonged exposure of unprotected disturbed areas due to scheduling
problems and/or delayed construction.
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f.  Shortened times of concentration of surface runoff caused by altering
slope steepness, slope length, and surface roughness and through
installation of “improved” storm-drainage facilities.

g. Increased impervious surfaces associated with the construction of
streets, buildings, sidewalks, paved driveways, and parking lots.

3. Creation of exposures facing south and west that may hinder plant growth due to
adverse temperature and moisture conditions.

4. Exposure of subsurface materials that are rocky, acidic, droughty, or otherwise
unfavorable to the establishment of vegetation.

Erosion and Sediment Control

A wide array of practices and measures are used for erosion and sediment control. Most
of the practices and measures have application over the entire State.

There are numerous simple concepts that can provide an effective framework for
minimizing erosion on a construction site and reducing delivery of sediment off of the
site.

e Minimize the area disturbed by leaving existing vegetation that does not have
to be removed.

e Minimize the period of bare ground by shortening construction periods and
staging a project when possible.

e Sequence installation in a manner that supports shortened construction
periods and permits the use of temporary and permanent seeding when the
practices can be most effective.

e Use sediment control and turbidity measures that minimize sediment and
turbid water from leaving the disturbed site.

e Plan appropriate erosion control for all kinds of erosion that may occur
depending upon specific site conditions. Give special attention to cut and fill
slopes. Give special attention to sites that are transected by streams or are in
close proximity to streams or reservoirs.

o Install erosion-control plantings at every opportunity.

e Prevent sediment from leaving a construction site at entrance/exits during
muddy periods.

2-2



General Planning Concepts

e Maintain practices to ensure their effectiveness. This includes regular and
timely inspections.

Potential Stormwater Problems Associated with Land Development

All forms of land use affect water quality. In an undeveloped area, many ongoing
physical, chemical and biological processes interact to recycle most of the materials
found in the stormwater runoff. As human land use intensifies, these processes are
disrupted. Human activities add materials to the land surface (pesticides, fertilizers,
animal wastes, oil, grease, heavy metals, etc.). These materials are then washed off by the
rainfall and runoff, thereby increasing the pollutant load carried to receiving waters by
stormwater runoff.

Of primary importance to water quality is the “first flush”. This term describes the
washing action that stormwater has on accumulated pollutants in the watershed. In the
early stages of a runoff rain-event, the land surfaces, especially impervious surfaces like
streets and parking areas, are flushed clean by the stormwater. This flushing creates a
shock loading of pollutants. Extensive studies in Florida have determined that the first
flush equates to the first 1" of runoff which carries 90% of the pollution load from a
storm (USGS, 1984). More recently, research has identified that the first %" of runoff
provides the first flush in some instances, while other research has determined that runoff
in excess of 17, including cut/fill areas associated with construction, may be more
realistic. It is proper to say at this time that the amount of runoff that creates the “first
flush™ depends on several factors, including the activity, site conditions and pollutants.
Treatment of the first flush, whatever the runoff amount, will help ensure that the water-
quality impacts of stormwater are minimized.

Finally, the wvalue of the

hydrologic environment as an

amenity is primarily affected by

three factors: stability of the

stream channel, accumulation of

trash, and disruption of the

stream community. A channel

which is gradually enlarged

because of increased floods

caused by urbanization tends to

have unstable and unvegetated

banks, scoured or muddy

channel beds, and unusual

accumulations of sediment and

debris. Together with the accumulation of trash in the channel and floodplain (beverage
cans, lumber scraps, lawn clippings, concrete, wire, etc.), these all tend to severely
decrease the visual attractiveness of a stream. Ultimately, these factors disrupt the natural
balance in the streams’ biota resulting from the addition of nutrients, organics, and
sediment. These disruptions increase algal growth and turbidity, lower the oxygen
content of the water, and thereby change the biological character of the stream.
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In summary, each progression toward more intensive land use tends to disrupt the
ongoing natural processes that protect and preserve water quality. Therefore, to ensure
future protection of water resources, it is imperative that land uses be managed in a
responsible way.

What is Stormwater Management?

Historically, urbanization has resulted in the development of stormwater-management
systems to reduce flooding. These systems were developed because of their convenience
and the protection they provided to property. Often, stormwater-management systems
were designed for safety and convenience without recognition of other important
considerations. Therefore, no matter how large the rainfall or its duration, the stormwater
system was expected to remove the runoff as quickly as possible, and to restore
maximum convenience in the shortest possible time. In other words, until recently,
stormwater management was concerned with only the quantitative effects of runoff.

Today, however, stormwater management is far more comprehensive. An effective
program involves the implementation of actions to control water in its hydrologic cycle
with the objectives of providing (1) flood control; (2) nonpoint source pollution control;
and (3) off-site erosion control. Stormwater management applies to rural and urban areas
alike; however, the techniques presented in this manual are most relevant to urban or
urbanizing situations.

To accomplish the three objectives of stormwater management, it is necessary to ensure
that the volume, rate, timing and pollutant load of runoff after development are similar to
those that occurred prior to development. The approach suggested in this manual is to
minimize the adverse impacts of stormwater through a coordinated system of source
controls. Source controls emphasize the prevention and reduction of nonpoint pollution
and excess stormwater flow before it ever reaches a collection system or receiving
waters. Typical control strategies and management criteria to accomplish the objectives
of stormwater management are discussed below.

Flood Control

Flood control has historically been the most common goal of local, stormwater-
management programs. The property damage, safety hazards, and inconvenience that can
result from increased stream flooding in urbanizing watersheds usually get wide public
attention and urgent demands for government action. Two levels of drainage systems
must be considered in developing a management strategy for flood control: the primary
drainage system and the major drainage system.

The primary drainage system consists of the street gutters and ditches, storm sewers,
culverts, and open channels that are designed to prevent inconvenience and minor
property damages from relatively frequent storm events. Of course, the most effective
strategy for flood control at this level is to plan and design the primary drainage system
adequately in advance, keeping in mind the future development potential of the drainage
area. Unfortunately, many existing drainage systems were designed on a piecemeal, “as
needed” basis with little regard for future upstream development. The capacity of such
systems often becomes severely inadequate as upstream development progresses,
resulting in frequent minor flooding and property damages.
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One strategy for dealing with this problem is to replace or modify elements of the
primary drainage system to provide the required capacity. This option is often expensive
and does not control the source of the problem. However, this may be the only feasible
method of correcting existing problems. To prevent future problems, an alternative
strategy may be employed. Persons wishing to undertake new development may be
required to control runoff from their sites in a manner that will not adversely affect the
downstream drainage system. This control is usually accomplished through stormwater
detention criteria.

Typical detention criteria will specify that stormwater runoff from a new development
must be controlled so that the post-development peak runoff rate does not exceed the pre-
development peak rate for some specific frequency design-storm or range of design-
storm events. In many localities, a 10-year design storm is specified to preserve the
effectiveness of downstream drainage structures that were originally designed to pass a
10-year pre-development storm. Other localities require that larger storms (i.e., 50- to
100-year events) must be detained and released at a controlled rate to reduce the
downstream effects of major storms.

It should be kept in mind that, as attempts are made to control larger storm events,
requiring slower release rates will also require larger storage volumes in detention
systems.

The major drainage system comes into play when the capacity of the primary drainage
system is exceeded.

This major system consists of the floodplains and surface-flow routes that water will
follow during major storms. The most effective strategy for dealing with flooding at this
level is to ensure that stormwater has a route to follow which will not cause major
property damage or loss of life. To implement this strategy, floodplain ordinances, zoning
regulations, or other land-use controls should be used to restrict floodplain development.
In areas where development has already encroached on the floodplain, land owners
should be encouraged to purchase flood insurance.

Nonpoint Source Pollution Control

Pollutants that are washed from the land surface and carried into the streams, rivers, and
lakes with stormwater runoff have only recently been recognized as major contributors to
water-quality degradation in urban and urbanizing watersheds. The goal of controlling
this problem is therefore relatively new. Nonpoint-source pollution control is likely to
receive highest priority in watersheds that feed public water supplies or recreation
reservoirs; however, this goal should be addressed in all local stormwater management
programs.

In urban areas, most of the stormwater detention practices that are used to control runoff
quantity may also be adapted for use as best management practices for nonpoint-source
pollution control. The design criteria of these practices for this purpose, however, are
often different. The primary design strategy for pollution removal is to maximize the
detention time of captured runoff. Although there have not been many monitoring studies
to produce definitive design criteria, it is believed that basin-drawdown times between 30
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and 40 hours will result in significant pollutant removal. The required storage volume of
detention facilities can be tied to a first-flush capture (i.e., the initial 0.1" to 1" of runoff).

Off-Site Erosion Control

Off-site erosion control, as a management goal, must be addressed in all local
stormwater-management programs. The strategies for dealing with this problem are
similar to those for flood control. The major difference is in the frequency of the storm
that must be controlled.

Studies have shown that most natural stream channels are formed with a bank-full
capacity to pass runoff from a storm with a 1.5- to 2-year recurrence interval. As
upstream development occurs, the volume and velocity of flow from these relatively
frequent storms increases. Even smaller storms with less than 1-year recurrence intervals
begin to cause streams to flow full or flood.

Stream channels are often subject to a 3- to 5-fold increase in the frequency of bank-full
flows in a typical urbanizing watershed. This increase in flooding frequency places a
stress on the channel to adjust its shape and alignment to accommodate the increased
flow. Unfortunately, this adjustment takes place in a very short time period (in geologic
terms). and the transition is usually not a smooth one. Meandering stream channels which
were once parabolic in shape and covered with vegetation typically become straight,
wide, rectangular channels with barren, vertical banks. This process of channel erosion
often causes significant property damage, and the resulting sediment which is generated
is transported downstream, further contributing to channel degradation.

An old strategy for dealing with this problem is to increase the carrying capacity and
stability of affected streams through channel modifications (i.e. straightening, widening,
lining with non-erodible material, etc.). Modifications to natural, continuous flowing
streams, however, can be the subject of intense local controversy and require special
permits such as a 404 permit issued by the U.S. Army Corps of Engineers. Recent
innovations based on natural, stream-hydrology concepts are rapidly gaining favor and
should be considered because of their beneficial effects on the aquatic environment.

Wherever modifications to natural flowing streams are being considered, extreme care
must be taken to weigh the benefits of such modifications against the cost and the
concerns of the local citizens. Where channel modifications are necessary, an attempt
must be made to incorporate measures that will minimize adverse impacts to fish,
wildlife, and the aesthetic quality of the stream.

On-site stormwater-detention criteria for new development projects can also be an
effective strategy for preventing future increases in channel erosion. However, such
criteria should be tied to more frequent storm events than typical flood-control criteria.
Maintaining the pre-development peak-runoff rate from a 10-year storm, for example,
will probably not effectively reduce downstream erosion since the majority of storm
events will pass right through the detention system unimpeded.

For example, the minimum state or local stormwater-management criteria could be tied to
a 2-year storm event. Receiving channels would then be capable of passing a 2-year
storm without flooding or erosion after development of the site, or stormwater would be
detained on the site so that the pre-development peak-flow rate from a 2-year storm is not
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exceeded after development. While flows from larger, less frequent storm events may
cause erosion problems downstream, it is believed that, because such events will occur
less often, streams will have more time to recover and restabilize themselves.

Local stormwater-detention criteria can be made more restrictive by requiring that storms
larger than a 2-year event be detained. However, the allowable release rate should be tied
to the actual carrying capacity of the receiving stream or the 2-year pre-development
peak-runoff rate.

Multiple-Purpose Criteria

Flexibility

Stormwater management criteria for flood control, erosion control, and pollution control
are not necessarily mutually exclusive. In many cases, stormwater can be managed to
accomplish all three goals simultaneously. For example, a stormwater-detention basin can
be designed as a multipurpose structure by incorporating different release rates at
different stages (storage elevations).

The first stage is designed to capture an initial volume of runoff (i.e., the first flush) and
release it very slowly through a subsurface drainage system. The second stage begins
with an orifice cut in the riser pipe which has the capacity to pass stormwater runoff at a
2-year pre-development rate when water elevation reaches the top of theriser. The
purpose of this stage would be to control downstream channel erosion from frequent
storms. The top of the riser pipe could serve as the outlet for the third stage and may be
designed to pass a 10-year storm at a pre-development rate for moderate flood protection
downstream. The emergency spillway should be designed to pass at least the 100-year
storm. While such a multi-purpose design may not be feasible for all detention systems,
there are often innovative approaches which can be taken to satisfy two or more local
stormwater-management goals.

Flexibility is extremely important in stormwater-management programs. Each
development project has a unique set of conditions and circumstances and a different
potential for affecting the downstream drainage system.

Criteria which may be perfectly applicable to one project may be totally unsuitable for
another. For example, requiring stormwater detention for flood control may be highly
applicable to projects constructed in the upper reaches of a watershed, but may be
unnecessary or even undesirable for new projects constructed near the outlet of the
watershed.

A qualified design professional should be given an opportunity to design a drainage
system which contributes to the achievement of established, local stormwater-
management goals in the most cost-effective manner. To accomplish this, each project
must be considered on an individual basis.

Principles of Stormwater Management

It is much more efficient and cost effective to prevent problems than to attempt to correct
problems after the fact. Sound land-use planning decisions based on the site planning
principles are essential as the first, and perhaps the most important, step in managing
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stormwater-related problems. All new development plans (e.g., subdivisions, shopping
centers, industrial parks, office centers, etc.) and redevelopment plans should include a
comprehensive stormwater-management system.

Every piece of land is part of a larger watershed. A stormwater-management system for
each development project should be based on, and should support, a plan for the entire
drainage basin.

Optimum design of the stormwater-management system should mimic (and use) the
features and functions of the natural drainage system, which is largely capital, energy and
maintenance-cost free. Every site contains natural features that contribute to the
management of stormwater under existing pre-development conditions. Depending upon
the site, existing features such as natural drainageways, depressions, wetlands,
floodplains, highly permeable soils, and vegetation provide natural infiltration, help
control the velocity of runoff, extend the time of concentration, filter sediments and other
pollutants, and recycle nutrients. Each development plan should carefully map and
identify the existing natural systems. “Natural” engineering techniques should be used to
preserve and enhance the natural features and processes of a site and to maximize the
economic and environmental benefits. Engineering design can and should be used to
improve the effectiveness of natural systems, rather than negate, replace or ignore them.

The volume, rate, timing and pollutant load of stormwater after development should
closely approximate the conditions that occurred before development. To accomplish
these objectives, two overall concepts must be considered: (1) the perviousness of the site
should be maintained to the greatest extent possible, and (2) the rate of runoff should be
slowed. Preference should be given to stormwater-management systems that use
measures that maintain vegetative and pervious land cover and include on-site storage
mechanisms. These systems will promote infiltration and slowing of the runoff.

On-site storage of stormwater should be maximized. Provision for storage can reduce
peak runoff rates; aid in groundwater recharge; provide settling of pollutants; lower the
probability of downstream flooding, stream erosion and sedimentation; and provide water
for other beneficial uses. Stormwater runoff should never be discharged directly into
surface or ground waters. Runoff should be routed over a longer distance, through
grassed waterways, wetlands, vegetated buffers, and other works designed to increase
overland flow. These systems provide time for increased infiltration and evaporation,
allow suspended solids to settle, and remove pollutants before they are introduced to
waters of the State.

Stormwater-management systems, especially those emphasizing vegetative practices,
should be planned, constructed, and stabilized in advance of the facilities that will
discharge into them. This principle is frequently ignored, thereby causing unnecessary
off-site impacts, extra maintenance, re-working of grades, re-vegetation of slopes and
grassed waterways, and extra expense to the developer. The stormwater-management
system, including erosion and sedimentation controls, should be constructed and
stabilized at the start of site disturbance and construction activities.

The stormwater-management system must be designed beginning with the outlet or point
of outflow from the project. The downstream conveyance system should be evaluated to
ensure that it contains sufficient capacity to accept the design discharge without adverse
downstream impacts such as flooding, streambank erosion, and sedimentation. It may be
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necessary to stabilize the downstream conveyance system, especially near the stormwater
system outlet. A common problem is a restricted outlet which causes stormwater to back
up and exceed the storage capacity of the collection and treatment system, resulting in
temporary upstream flooding. This may lead to hydraulic failure of the stormwater-
management system causing re-suspension of the pollutants and/or expensive repairs to
damaged structures or property. In such circumstances, it is advisable to use more than
one outlet or to increase the on-site storage volume.

Stormwater is a component of the total water resources that should not be casually
discarded, but used to replenish those resources. Stormwater represents a potential
resource out of place, with its location determining whether it is a liability or an asset.
Given the water quantity and quality problems and challenges facing Mississippi, it is
imperative that stormwater be considered an asset. Treated stormwater has great potential
for providing beneficial uses such as irrigation (farm, lawn, parks, golf courses, etc.),
recreational lakes, groundwater recharge, industrial cooling and process water, and other
non-potable domestic uses.

Whenever practical, multiple-use, temporary-storage basins should be an integral
component of the stormwater-management system. All too often, storage facilities
planned as part of the system are conventional, unimaginative ponds which are
aesthetically unpleasing. Recreational areas (e.g., ball fields, tennis courts, volleyball
courts, etc.), greenbelt areas, neighborhood parks, and even parking facilities provide
excellent settings for the temporary storage of stormwater. Such areas are not usually in
use during periods of precipitation, and the ponding of stormwater for short durations
does not seriously impede their primary functions. Storage areas should be designed with
sinuous shorelines. Shorelines that are sinuous rather than straight increase the length of
the shoreline. The increased shoreline also provides more space for the growth of
shoreline vegetation, thus providing for greater pollutant filtering and for increased and
diversified aquatic habitat.

Vegetated buffer strips should be retained in their natural state or created along the banks
of all water bodies. Vegetated buffers prevent erosion, trap sediment, filter runoff,
provide public access, enhance the site amenities, and function as a floodplain during
periods of high water. They also provide a pervious strip along a shoreline which can
accept sheet flow from developed areas and help minimize the adverse impacts of
untreated stormwater.

The stormwater-management system must receive regular maintenance. Failure to
provide proper maintenance reduces the pollutant removal efficiency of the system and
reduces the system’s hydraulic capacity. Lack of maintenance, especially to vegetative
systems that may require revegetating, can increase the pollutant load of stormwater
discharges. The key to effective maintenance is the clear assignment of responsibilities to
an established agency (local government) or organization (homeowners association) and
a regular schedule of inspections to determine maintenance needs. In addition,
stormwater-system designers should find ways to make their systems as simple, natural,
and maintenance free as possible.

2-9



General Planning Concepts

Vegetation for Erosion and Sediment Control

Introduction

A dense and healthy vegetative cover protects the soil surface from raindrop impact, a
major force in erosion and sedimentation. Also, vegetation shields the soil surface from
the scouring effect of overland flow and decreases the erosive capacity of the flowing
water by reducing its velocity.

The shielding effect of a plant canopy is augmented by roots and rhizomes that hold the
soil, improve its physical condition, and increase the rate of infiltration, further
decreasing runoff. Plants also reduce the moisture content of the soil through
transpiration, thus increasing its capacity to absorb water.

Suitable vegetative cover offers excellent erosion protection and sediment control.
Vegetative cover is essential to the design and stabilization of many structural, erosion-
control practices. Vegetative cover is relatively inexpensive to achieve and maintain.
Also, it is often the only practical, long-term solution to stabilization and erosion control
on many disturbed sites.

Timely vegetative establishment or retention reduces the cost of vegetation, minimizes
maintenance and repairs, and makes structural, erosion-control measures more effective
and less costly to maintain. Landscaping is also less costly where soils have not been
eroded. Natural areas (those left undisturbed) can provide low-maintenance landscaping,
shade, and screening. Large trees increase property values if they are properly protected
during construction.

Besides preventing erosion,
healthy  vegetative  cover
provides a stable land surface
that absorbs rainfall, cuts down
on heat reflectance and dust,
and complements architecture.
Property values can be
increased  dramatically by
small investments in erosion
control.

Plant selection should be
considered early in the process
of preparing the erosion and
sediment-control  plan. A
diversity of species can be
grown in Mississippi due to the variation in both soils and climate. However, for
practical, economical stabilization and long-term protection of disturbed sites, plant
selection should be made with care. Many plants that will grow in Mississippi are
inappropriate for soil stabilization because they do not protect the soil effectively, or they
cannot be established quickly. Some plants may be very effective for soil stabilization,
but are not aesthetically acceptable on some sites. In all cases, native vegetation should
be the first plants considered when selecting plant materials for stabilization. Plant
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selection is discussed and suggestions are made in the Surface Stabilization sections of
Chapter 4 entitled Permanent Seeding, Temporary Seeding, and Shrub, Vine and
Groundcover Planting. Also, a Vegetation Schedule used by the Mississippi Department
of Transportation is provided as Appendix G.

Stabilization of most disturbed sites requires grasses and/or legumes that grow close
together to provide a thick, close-growing cover. This is true even where part of or the
entire site is planted to trees or shrubs. In landscape plantings, disturbed areas between
trees and shrubs must also be protected either by mulching or by permanent grass,
legumes, or mixtures.

Trees are excellent for long-term soil and water protection, but they will not stabilize
concentrated flow areas.

Site Planning For Tree Protection

Select and clearly identify trees to be saved before beginning construction. No tree should
be destroyed or altered until the construction plans are final. Floodplains and wetlands
should be left in their natural condition. Locate roadways so they cause the least damage
to valuable trees. Follow contours where feasible to minimize cuts and fills. Minimize
trenching by locating several utilities in the same trench. Excavations for basements and
utilities should be kept away from the dripline of trees.

Storage areas for construction materials and worker-parking areas should be noted on the
site plan, and located where they will not cause soil compacting over roots.

When retaining existing trees in parking areas, leave enough ground ungraded around the
tree to allow for its survival. Tree protection measures should be extended from the trunk
to the edge of the dripline to protect the root systems from compaction. Tree wells may
be needed to protect the roots from too much soil cover, ultimate compaction, and lack of
aeration. Specific tree preservation practices are discussed in Chapter 4, Preservation of
Vegetation.

Locate erosion and sediment-control measures within the limits of clearing and not in
wooded areas to prevent deposition of sediment within the dripline of trees being
preserved. Sediment basins should be constructed in the natural depressions, if possible,
rather than in locations where extensive grading and tree removal will be required.

Selecting Trees to Be Retained or Planted

Trees may be exposed to insufficient
sunlight and water; high winds; heat
radiation from highways and parking
lots; pollutants from cars and industries;
root amputation because of sewer, water,
gas and electric lines; pruning or
“topping” because of power lines; and
covering of roots by pavement and
compaction. These items make the
selection and management of trees
extremely important.
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Hardiness

The proper development of a forested-urban site requires a plan for tree retention or tree
planting before construction begins. An overall requirement for selecting trees is that
those trees selected should be appropriate for the proposed use of the development. The
selection of tree species depends on the desired function of the tree, whether it be just
erosion control or other functions such as shade, privacy screening, noise screening,
appearance, enhancement of wildlife habitat, or a combination of these. The following
characteristics of a tree should be considered when choosing a tree to retain or plant.

Select trees that are recommended for the area. See practice entitled Tree Planting on
Disturbed Areas.

Mature Height and Spread

Growth Rate

Root System

Cleanliness

The eventual height of a tree must be considered in relation to location on the site to
avoid future problems with buildings and utility lines. See practice entitled Tree Planting
on Disturbed Areas.

Some trees attain mature height at an early age; others take many years. Fast-growing
trees may be brittle and possibly short-lived, while slow-growing trees are usually less
brittle and live longer.

Avoid trees that have fibrous roots which may cause damage to water lines, septic tanks,
or sidewalks and driveways.

Maintenance problems can be avoided by not selecting trees that drop seedpods, cones,
flowers, or twigs, in large amounts.

Moisture and Fertility Requirements

If suitable soils with adequate fertility are not available, trees tolerant of poor growing
conditions should be planted.

Ornamental Effects

If a tree is unusually attractive in appearance, some other shortcomings may be
overlooked, but make sure the tree is suited to the site.

Evergreen vs. Deciduous

Evergreens retain their leaves or needles throughout the year and are useful for privacy
screens and noise barriers. Most deciduous trees drop their leaves in the fall and are
preferable as shade trees. Some deciduous trees do not drop their leaves until spring.
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Pest Resistance

Insects and disease problems exist among many trees. Each pest is related to the tree
species itself, its vigor, and the site on which it is planted. Where control techniques are
available, the tree owner’s commitment and ability to apply them to a pest problem will
determine whether the tree should be planted.

Life Expectancy and Present Age

Tree species with expected long-life spans should be favored. Long-lived species that are
old may succumb to the stresses of construction, so younger trees of desirable species are
preferred since they are more resilient and will last longer.

Health and Disease Susceptibility

Structure

Aesthetics

Comfort

Wildlife

Unhealthy trees and those with damaged areas on the tree should be considered for
removal.

Check for structural defects that indicate weakness or reduce the aesthetic value of a tree:
trees growing from old stumps, large trees with overhanging limbs that endanger
property, trees with brittle wood, misshapen trunks or crowns, and small crowns at the
top of tall trunks. Trees with strong tap- or fibrous-root systems are preferred to trees
with weak rooting habits.

Trees that are attractive and pleasing to the eye are desirable. Trees that have beauty
during several seasons of the year are desirable and add value to the site.

Trees provide cooling during the summer and buffer the cold winds of winter. Summer
temperatures may be 10 degrees cooler under hardwoods than under conifers. Most
deciduous trees drop their leaves in winter, allowing the sun to warm buildings and soil.
Evergreens are more effective wind buffers.

Preference may be given to trees that provide food and cover for wildlife.

Relationship to Other Trees

Trees growing alone generally are more valuable than trees growing in groups, but trees
in groups are more effective in preventing erosion and reducing stormwater runoff.
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Suitability for the Site

Consider the height and spread of trees and how they may interfere with proposed
structures and overhead utilities. Roots may interfere with walls, walks, driveways,
patios, parking lots, waterlines, and septic systems.

Desirable trees should be identified and located on a map as part of the planning process.
Damage to Trees from Construction

Construction activities expose existing trees to a variety of stresses, resulting in injury
ranging from superficial wounds to death. Understanding the types of damages that may
occur to trees is important in planning for protection.

Surface Impacts

Tree trunks are often damaged during construction activities. Trees scarred by
construction equipment are more susceptible to damage by insects and disease. Excessive
pruning of trees to prevent contact with utility lines or buildings may destroy the visual
appeal of the tree, may provide a source of entry for disease-causing fungi, or may Kkill
the tree.

Wind damage is a greater potential problem than scarring, especially when some of the
trees have been removed from a group of trees causing the survivors to be exposed to
greater wind velocities. Also, trees develop root anchorage where it is needed the most.
Isolated trees develop anchorage rather equally all around, with stronger root
development on the side of the prevailing wind. The more a tree has been protected from
the wind, the less anchorage it usually has. The result of thinning of trees may be that
some of the remaining trees are blown over by strong winds (windthrow). An additional
factor related to thinning is that thinning in favor of a single tall tree increases the hazard
of lightning strike.

Root Zone Impacts

Disturbing the relationship between soil and tree roots can damage or kill a tree. The
roots of an existing tree are established in an area where a specific environment of soil,
water, oxygen, and nutrients is present. The mass of the root system must be the correct
size to balance the intake of water from the soil with the transpiration of water from the
leaves.

Raising the grade as little as 6” can retard the normal exchange of air and gases. Roots
may suffocate due to lack of oxygen or be damaged by toxic gases and chemicals
released by soil bacteria. Raising the grade may also elevate the water table and change
the potential of the soil to function as a growing medium suitable for the trees that were
growing there before the filling occurred.

Lowering the grade is usually not as damaging as elevating the grade. Shallow cuts of 6"

to 8” will remove most of the topsoil and some feeder roots and expose some to drying
and freezing. Deep cuts may sever a large portion of the root system, depriving the tree of
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water and increasing the chance of windthrow. Lowering the grade may also lower the
water table.

Trenching or excavating through a tree’s root system eliminates part of the root system
and can be very detrimental. Trees that lose as much as 40 percent of their root system
usually die within 2 to 5 years. Tunneling may be a better alternative with species that do
not have tap roots.

Soil compaction caused by heavy equipment, materials storage, and paving within the
dripline of trees restricts air and water from roots by reducing pore space of the soil and
by reducing infiltration.

Site Considerations for Non-woody Vegetation

Soils

Slope

Species selection, establishment methods, and maintenance procedures should be based
on site characteristics, including soils, slope, aspect, climate, and expected management.

Many soil characteristics influence the selection of plants and their establishment
requirements. These include:

including acidity, moisture

retention, drainage, texture, organic

matter, fertility, and slope influence

the selection of plants and their

establishment requirements. For

example, Bahia grass and centipede

are suited to droughty soils since

they are more drought tolerant than

most other grasses. Appendix A

contains tables that provide a

number of interpretations related to

the soils that exist in Mississippi.

One characteristic that will not be

found in tables is the occurrence of compaction created incidentally as a result of
equipment traffic, especially when the soil is wet or moist. Compaction can have an
adverse impact on plant establishment and maintenance and should be addressed before
establishment of vegetative cover

The steeper the slope, the more essential is a vigorous vegetative cover. Good
establishment practices, including seedbed preparation, liming, fertilizing, proper
planting, mulching, and anchoring of mulch are critical. The degree of slope may limit
the equipment that can be used in seedbed preparation, planting, and maintenance.
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Aspect

Climate

Woody plants, shrubs, vines, and trees generally provide better long-term erosion control
on steep slopes. They may be more costly and slower to establish, but can provide
substantial savings in maintenance. Also, they can be more desirable in the overall
landscape plan.

Aspect affects soil temperature and available moisture. South- and west-facing slopes
tend to be warmer and drier, and often require special treatment. Warm-season species
tend to do better on south- and west-facing slopes in Mississippi because they are usually
more drought and heat tolerant.

The regional climate must be considered in selecting well-adapted plant species. Species
adaptation and seeding dates in Mississippi are based on three broad geographical areas:
North, Central, and South. Climatic differences determine the appropriate plant selections
based on such factors as cold-hardiness, heat tolerance, and tolerance to a cool-growing
season.

Management Requirements

When selecting plant species for erosion control and stabilization, the post-construction
land use and the expected level of maintenance must be considered. In every case, future
site management is an important factor in plant selection.

Select plant species that are wear resistant and have rapid wear recovery for sites that
receive heavy use, such as a sports field. A wear-resistant plant that also recovers rapidly
from foot traffic is Bermuda grass. Bermuda grass also has a fast establishment rate and
is adapted to all geographical areas in Mississippi.

Where a neat appearance is desired, use plants that respond to frequent mowing and other
types of intensive maintenance. Likely choices for quality turf in north Mississippi are
Bermuda grass or fescue, while in central or south Mississippi, Bermuda grass, centipede,
or zoysia are good choices.

At sites where low maintenance is desired, low fertility requirements and vegetation
persistence are particularly important. Sericea lespedeza and tall fescue are good choices
in north Mississippi, while Bahia grass and centipede do well in central and south
Mississippi.
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Seasonal Considerations for Non-Woody Vegetation

Newly constructed slopes and other barren areas should be seeded or sodded as soon as
possible after grading. Grading operations should be planned around optimal seeding
dates for the particular region, where feasible. The most effective times for planting
perennial grasses and legumes generally extend from March through May and from late
August through October. Outside these dates, the probability of failure is higher. If the
time of year is not suitable for seeding permanent cover (perennial species), a temporary
cover should be planted or the area may be stabilized with crimped or tackified mulch.
Temporary seedings of annual species (small grains, ryegrass, millets, etc.) often succeed
at times of the year that are unsuitable for seeding permanent (perennial) species.
Planting dates may differ for temporary species, depending on the geographical area of
Mississippi.

Growing seasons must be considered when selecting species. Grasses and legumes are
usually classified as warm-season or cool-season in reference to their season of growth.
Cool-season species produce most of their growth during the fall and spring and are
relatively inactive or dormant during the hot summer months. Therefore, fall is the most
dependable time to plant them. Warm-season plants grow most actively during the
summer, and go dormant after the first frost in the fall. Spring and early summer are the
preferred planting times for warm-season species.

Selecting Shrubs, Vines and Groundcovers to be Retained or Planted

Hardiness

As with trees, several plant characteristics and environmental requirements should be
considered when selecting shrubs, vines and groundcovers. Closer adherences to plant
requirements yield a greater chance of achieving a successful landscape.

Plants have varying capacities to tolerate cold or heat. Cold tolerance is of most concern.
The state of Mississippi spans four plant hardiness zones: Zone 7a (located generally in
the northeast corner of the state), Zone 7b (located in the northwest corner of the state
spanning the north-central portions of the state), Zone 8a (located along the western
portion of the state and throughout the south-central areas), and Zone 8b (located in the
six southernmost counties). The zones are determined by the range of average annual
minimum temperatures. The average range of minimum temperatures for Zone 7a is 0 to
5 degrees Fahrenheit; Zone 7b is 5 to 10 degrees Fahrenheit; Zone 8a is 10 to15 degrees
Fahrenheit; and for Zone 8b, 15 to 20 degrees Fahrenheit (See Figure-1: Geographical
Avreas for Species Adaptation).

Landscape plants that are not capable of tolerating temperatures below 10 degrees should
not be expected to escape injury during an average winter in Zones 7a and 7b. However,
they should be adequately adapted to Zones 8a and 8b.

Plant hardiness can be greatly influenced by nearby bodies of water since water buffers
change in temperature. Other structures or other plants can moderate extreme
temperatures and shelter landscape plants, enabling marginal species to better tolerate
winter conditions.
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Figure -1 Geographical Areas for Species Adaptation
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Summer Heat Tolerance

A plant’s capacity to survive the stress of high temperature is also a concern. Heat
interacts with other environmental factors, especially soil moisture conditions and
sunlight, to influence the range of adaptability of a plant. Usually associated with high
temperatures is rapid depletion of soil moisture, especially in late summer. Direct
sunlight increases the severity of heat effects on plants. Since Mississippi has periods of
high temperatures and short winters, spruce, hemlock, and yew are generally poor
performers. Other conifers such as deodar cedars and cryptomeria are not hardy farther
north into Zone 7a, but offer good substitutes for hemlocks and spruces in Mississippi.

Moisture Requirements and Soil Drainage

Soil pH

Landscape plants vary widely in the amount of moisture they need to thrive. If a drought-
tolerant plant receives a lot of rain, it can be more susceptible to invasion by normally
weak pathogens, especially where the soil drains slowly. On the other hand, plants that
require large amounts of water for best performance are easily drought stressed when
water is withheld or if planted in very well-drained soils. Such conditions may actually
attract insect pests to stressed plants.

Plants that normally require a lot of water can be irrigated so that the ornamental
attributes of the plant are maintained. However, this is a misuse of water resources that
can be avoided if consideration is given to appropriate plant selection.

Soil pH can have a profound influence on the performance of landscape plants. However,
most landscape plants perform adequately within a soil pH range of 5.5 to 6.2. Plants
listed in Tables SVG 1-5 should grow satisfactorily within this pH range.

Plant Pest Susceptibility

It is unwise to use pest-susceptible plants in areas where those particular pests thrive. For
example, most species of euonymus are attacked by euonymus scale, and Red Tip is
highly susceptible to leaf spot. Other landscape options for plant materials might be
selected that do not have the same susceptibilities. Plants listed in Tables SVG 1-5 have
few major pest problems.

Nutritional Requirements

Newly set plants often require little additional fertilizer because of the presence of
residual fertilizer in the root ball. At this stage, supplying water is far more important
than adding fertilizer. Also, most well-established shrubs require less fertilizer to
maintain an attractive plant than is usually required by poorly established shrubs.
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Light Requirement

Plants that require full sun (at
least 8 hours of direct sunlight
per day) are weakened in low
light situations. Plants that need
some shade can become
damaged and unattractive in full
sun.

Rate of Growth and Mature Size

For rapid cover, faster growing plants are desired. However, mature size and other plant
characteristics should be considered. For example, where a screen is needed, a slower
growing evergreen shrub may be desired over a fast-growing deciduous plant. Take all
plant characteristics into account when selecting plants for a site. If money is available,
both needs can be met by planting fast-growing, short-lived plants to provide a quick
screen and, at the same time, planting slower growing plants and allowing them to
mature. When the fast-growing plants become overgrown, they can be removed to allow
the more desirable plants to take their place.

Treating Sites to Establish Grass, Legumes, Shrubs, Vines and Groundcover

Topsoiling

The surface layer of an undisturbed soil is often enriched in organic matter and has
physical, chemical, and biological properties that make it a desirable planting and growth
medium. These qualities are particularly beneficial to plant establishment. Consequently,
where practical, topsoil should be stripped prior to construction and stockpiled for use in
the final vegetation of the site. Stockpiling topsoil may eliminate costly amendments and
repair measures later. Topsoil may not be required for the establishment of less
demanding, lower maintenance plants, but it is essential on sites having shallow soils or
soils with other severe limitations. It is essential for establishing fine turf and
ornamentals.

The need for topsoil should be evaluated, taking into account the amount and quantity of
available topsoil and weighing this against the difficulty of preparing a good seedbed on
the existing subsoil. Where a limited amount of topsoil is available, it should be reserved
for use on the most critical areas.

Soil Amendments

Lime is almost always required on disturbed sites in Mississippi to decrease soil acidity.
Lime raises the pH, reduces exchangeable aluminum, supplies calcium and magnesium
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for vigorous plant growth, and dispenses heavy clays that impede root penetration. A soil
test should be used to determine the need for liming materials.

Plant nutrients, such as phosphorus and potassium, will usually be required even on the
best soils. Plant-nutrient application rates for a particular species of vegetative cover
should be applied according to a soil-test report.

Soil amendments should be applied uniformly and well mixed with the top 6” of soil
during seedbed preparation.

Site Preparation

The soil on a disturbed site must be modified to provide an optimum environment for
germination and growth. Addition of topsoil, soil amendments, and tillage are used to
prepare a good seedbed. At planting, the soil must be loose enough for water infiltration
and root penetration, but firm enough to retain moisture for seedling growth. Tillage
generally involves disking, harrowing, chiseling, or some similar method of land
preparation. Tillage should be done on the contour, where feasible, to reduce runoff and
erosion. Lime and fertilizer should be incorporated during the tillage.

Planting Methods

Seeding is by far the fastest and most economical method that can be used with most
species. However, some grasses, such as hybrid Bermuda grass do not produce seed and
must be planted vegetatively. Seedbed preparation, liming, and fertilization are
essentially the same regardless of the method chosen.

Uniform seed distribution is essential. This is best obtained using a cyclone seeder,
conventional grain drill, cultipacker seeder, or hydraulic seeder. The grain drill and
cultipacker seeder are pulled by a tractor and require a fairly clean, smooth seedbed.

Seeding rates recommended in this manual have taken into account the “insurance” effect
of extra seed. Rates exceeding those given are not recommended because over dense
stands are more subject to drought, competitive interference, and are unnecessarily costly.

Because uniform distribution is difficult to achieve with hand broadcasting, it should be
considered only as a last resort. When hand broadcasting of seed is necessary, uneven
distribution may be minimized by applying half the seed in one direction and the other
half at right angles to the first. Small seed should be mixed with sand for better
distraction.

A sod seeder (drill seeder or no-till planter) can plant seed into an existing cover or mulch
or be used to restore or repair a weak stand. It can be used on moderately uneven, rough
surfaces. It is designed to penetrate the sod, open narrow slits, and deposit seed with a
minimum of surface disturbance.

Hydroseeding may be the most effective seeding method on steep slopes where
equipment cannot work safely. A rough surface is particularly important when preparing
slopes for hydroseeding. In contrast to other seeding methods, a rugged or rough seedbed
gives the best results.
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Sprigging refers to planting stem fragments consisting of runners (stolons) or lateral,
below-ground stems (rhizomes), which are sold by the bushel. Sprigs can be hand-planted
or planted in furrows using a transplanter. This method works well with Bermuda grass.
Sprigs can be covered with soil by light disking, or cultipacking. Common and forage-
type hybrid Bermuda grass will cover over much more quickly than the lawn-type
Bermuda grass.

Plugging differs from sprigging only in the use of plugs cut from established sod, in place
of sprigs. It requires more planting stock, but usually produces a complete cover more
quickly than sprigging. It is usually used to introduce a superior grass into an old lawn.

In sodding, the soil surface is completely covered by laying cut sections of turf. It is
limited primarily to lawns, steep slopes, and sod waterways in Mississippi. Turf-type
Bermuda, centipede, and zoysia are usually the types of turf used for sodding. Plantings
must be wetted down immediately after planting, and kept well watered for a week or two
thereafter.

Sodding, though quite expensive, is warranted where immediate establishment is
required, as in stabilizing drainage ways and steep slopes, or in the establishment of high-
quality turf. If properly done, it is the most dependable method and the most flexible in
seasonal requirements. Sodding can be done almost any time of the year in Mississippi.

Inoculation of Legumes

Irrigation

Legumes have bacteria called rhizobia, which invade the root hairs and form gall-like
“nodules.” The host plant supplies carbohydrates to the bacteria, that supply the plant
with nitrogen compounds fixed from the atmosphere. A healthy stand of legumes,
therefore, does not require nitrogen fertilizer. Rhizobium species are host specific in that a
given species will inoculate some legumes but not others. Therefore, successful
establishment of legumes requires the presence of specific strains of nodule forming,
nitrogen-fixing bacteria on their roots. In areas where a legume has been growing,
sufficient bacteria may be present in the soil to inoculate seeded plants, but in other areas
the natural Rhizobium population may be too low.

In acidic subsoil material, if the specific Rhizobium is not already present, it must be
supplied by mixing it with the seed at planting. Cultures for inoculating various legume
seed are usually available through seed dealers.

Among the legumes listed for use in this manual, crownvetch is the only one generally
requiring inoculation. Lespedeza nodule bacteria are widely distributed in the soils of
Mississippi unless the site has had all surface soil removed.

Irrigation, though not usually required, can extend planting dates into the summer and
ensure seedling establishment. Damage can be caused by both under and over irrigating.
If the amount of water applied penetrates only the first few inches of soil, plants may
develop shallow root systems that are prone to desiccation during droughts. If
supplementary water is used to get seedlings up, it must be continued until plants become
completely established.
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Mulching

Maintenance

Mulch is essential to the successful establishment of vegetation of most disturbed sites,
especially on difficult sites such as southern exposures, channels, and excessively dry
soils. The steeper the slope and the poorer the soil, the more valuable mulch becomes.
Mulch protects the site from erosion until the vegetation is established. In addition, mulch
aids seed germination and seedling growth by reducing evaporation, preventing soil
crusting, and insulating the soil against rapid temperature changes.

Mulch may also protect surfaces that cannot be seeded. Mulch prevents erosion in the
same manner as vegetation, by protecting the surface from raindrop impact and by
reducing the velocity of overland flow.

Small grain straw (wheat, oats, barley, or rye) is the most widely used and one of the best
mulch materials. However, other materials, including manufactured mulches, also work
well. Mulching materials covered in this manual have their respective advantages and
appropriate applications, and a material should not be selected on the basis of cost alone.
The effectiveness of straw mulch can be increased by crimping or tacking.

Satisfactory stabilization and erosion control requires a complete vegetative cover. Even
small breaches in vegetative cover can expand rapidly and, if not repaired, can result in
excessive soil loss from an otherwise stable site. A single heavy rain will enlarge rills and
bare spots and, the longer repairs are delayed, the more costly they become. Prompt
action will keep soil loss, sediment damage, and repair costs down. New plantings should
be inspected frequently and maintenance performed as needed. If rills and eroded areas
develop, they must be repaired, seeded, and mulched as soon as possible.

Maintenance requirements extend beyond the seeding phase. Damage to vegetation from
disease, insects, traffic, etc., can occur at any time. Pest control (weed or insect) may be
needed at any time. Weak or damaged spots must be fertilized, seeded, and mulched as
promptly as possible.

Vegetation established on disturbed soils often requires additional fertilization.
Frequency and amount of fertilizer to apply can best be determined through periodic soil
testing. A fertilization program is required for the maintenance of turf and sod that is
mowed frequently. Maintenance requirements should always be considered when
selecting plant species for vegetation.
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Chapter 3
Erosion and Sediment Control Plan Preparation

What is a Plan for Erosion and Sediment Control
and Stormwater Management?

A plan for erosion and sediment control and stormwater management is the document
which provides the practices and measures to prevent or reduce erosion on construction
sites and minimize the impacts of sediment, turbidity, and hydrologic changes off-site. It
is the part of a Stormwater Pollution Prevention Plan (SWPPP) (defined in glossary) or
Construction Best Management Practices Plan (CBMPP) that ensures that erosion and
sediment control is appropriate for the development activities and planned use of the site.
Plan components are described in detail later in this chapter.

Designs of practices are usually prepared after a plan is adopted and, therefore, designs
are not considered a part of the plan. Design of practices may also require the plan to be
modified based on design requirements. Practice design criteria and guidelines for
installation are discussed in Chapter 4 and provide a basis for developing sound
specifications.

Who is Responsible for the Plan?

The owner or operator of the land planned for development or needing treatment from a
previous disturbance has the responsibility for plan preparation and adequacy. Although
the owner or operator may designate a qualified design professional to prepare and
implement the plan, the owner or operator retains the ultimate responsibility.

Under the State of Mississippi’s General Permit for Large Construction Sites (greater
than five acres), “owner or operator” is defined as “the party that has operational control
over construction plans and specifications, including the ability to make modifications to
those plans and specifications” or “the party has day to day operational control of those
activities at a project that are necessary to ensure compliance with a stormwater pollution
prevention plan for the site or other permit conditions (i.e., they are authorized to direct
workers at a site to carry out activities required by the SWPPP or comply with other
permit conditions).”

If it becomes obvious during construction that additional practices or measures are
needed or that the planned system is not appropriate, the shortcoming should be brought
to the attention of the project manager for action by an appropriate design professional
and concurrence by the owner, operator, or their designee. In this scenario, additional
planning must continue to ensure that the plan is up-to-date and adequate.

What Is an “Adequate” Plan?

An adequate plan contains sufficient information to describe the system intended to
control erosion on the construction site, minimize related off-site sediment delivery and
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turbidity, and address potential problems associated with hydrologic changes off-site.
If regulations exist, more details may be required to satisfy the approving authority that
the potential problems of erosion and sediment will be adequately addressed.

The length and complexity of the plan should be commensurate with the size and
complexity of the project, severity of site conditions, and the potential for off-site
damage. Obviously, a plan for constructing a house on a single subdivision lot will not
need to be as complex as a plan for a shopping center development. Plans for projects
undertaken on relatively flat terrain will generally be less complicated than plans for
projects constructed with steep slopes with higher erosion and sediment-delivery
potential. The greatest level of planning and detail should be evident on plans for projects
that are adjacent to flowing streams, wetlands, dense population centers, high-value
properties, coastal resources, and other critical habitats where damage may be
particularly costly or detrimental to the environment.

The Step-by-Step Procedures for Plan Development outlined later in this chapter are
recommended for the development of all plans. Appendix B of this manual provides a
copy of the State of Mississippi Large Construction general permit, which provides
requirements for site plans of developments greater than 5 acres. A sample Erosion and
Sediment Control Plan is provided in Appendix D.

The checklist following the procedures can be used by qualified design professionals as a
checklist for plan content and format.

General Considerations for Preparing Plans

Qualified design professionals should have a sound understanding of state and local laws
and regulations related to erosion and sediment control and stormwater management. In
addition, they must be competent in the principles of erosion and sediment control and
stormwater management.

Developers and qualified design professionals can minimize erosion, off-site sediment
delivery, turbidity issues, and other construction problems by selecting areas appropriate
for the intended use because tracts of land vary in suitability for development. Knowing
the soil type, topography, natural-landscape values, drainage patterns, receiving-stream
characteristics and classification, flooding potential, areas of contaminated soil, and other
pertinent data are useful in identifying both beneficial features and potential problems
and challenges of a site.

A plan should contain enough information to ensure that the party responsible for
development of a site can install the measures in the correct sequence at the appropriate
season of the year. Sufficient information should be included to provide for maintaining
the practices and measures during construction and after installation has been completed.
A schedule of regular inspections and repair of erosion and sediment control BMP’s
should be set forth to ensure that maintenance receives appropriate attention and is
accomplished.

Will the development of the site result in increased peak rates of runoff? Will this result
in flooding or channel degradation downstream? If so, considerations should be given to
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stormwater-control structures on the site. Local ordinances related to stormwater
management must be considered and met.

As previously stated, the length and complexity of a plan should be commensurate with
the size and complexity of the project, severity of site conditions, and the potential for
off-site impacts. A plan may contain a description of the potential erosion and sediment-
related problems. If a site is in the coastal zone, in a watershed with a formally designated
impacted stream, or has contaminated soil or hazardous waste on the site, additional
attention will be required during plan development (see Areas of Special Concern below).

For regulated sites in Mississippi, the plan must satisfy the Mississippi Department of
Environmental Quality’s (MDEQ) requirement that the potential problems related to
erosion, sediment, stormwater, and wastewater will be adequately addressed.

New or innovative conservation measures or modifications to standard measures in this
manual may be used if the proposed measure is reviewed by a qualified design
professional and determined to be as effective as the practice for which it is being
substituted.

Where applicable, the plan for a site should be included in the general-construction
contract. To facilitate reviews and its use on the site, the plan should be prepared and
assembled so that it may be reviewed as a separate document.

Areas of Special Concern

Contaminated Sites

For sites that are contaminated with hazardous substances (based on background levels),
care should be taken to ensure that the contamination is appropriately managed. When
soil potentially containing hazardous substances (based on background levels) is
excavated at a site, it should be stored in covered roll-off containers or some other
conveyance until an adequate waste determination, as required by both State and federal
law, has been conducted. Soil that is contaminated above either the U.S. Environmental
Protection Agency’s or the MDEQ’s established toxic concentrations or contaminated
with listed hazardous wastes must be manifested and disposed at an approved hazardous
waste treatment, storage, disposal (TSD) facility. Also, equipment used in the excavation
process must be adequately decontaminated. All investigation-derived waste materials
produced as a result of the decontamination procedures must be disposed in accordance
with applicable State and federal requirements.

Solid waste that has been disposed of illegally (unpermitted solid waste dumps or burial
sites) may be encountered during construction activities, and a variety of solid wastes can
be generated during construction activities. Persons should contact the MDEQ’s Office of
Pollution Control if there are questions on how to proceed if illegal solid-waste dumps or
buried solid wastes are encountered, or regarding proper management of solid wastes
generated during construction. Brownfield sites (see Glossary for definition) may have
issues that call for unique approaches for remediation and or construction. The MDEQ’s
Groundwater Assessment and Remediation Division provides oversight of assessment
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and remediation activities concerning these types of sites through its Brownfield
Redevelopment and Voluntary Cleanup Program.

Cultural Resources

Cultural resources that may be altered, disturbed or destroyed by project implementation
should be reported. Cultural resources consist of prehistoric and historic archaeological
sites and historic structures (bridges, objects, buildings, etc., 50 years or older). If a
cultural resource is known to exist or is discovered during project implementation, the
Mississippi Department of Archives and History should be contacted immediately for
further guidance. The Mississippi Department of Archives and History also maintains a
listing of Historic Districts and Historic Structures and is responsible for maintaining a
Statewide Archaeological Inventory, a database that contains the locations and
significance of previously recorded archaeological sites. A project will be allowed to
proceed as planned under normal circumstances, after a cultural resource has been
recorded and protected if required.

Stream Alterations

Wetlands

Streams, both perennial and intermittent, are considered “waters” of the United States and
are regulated as “wetlands” under the Clean Water Act, Section 404, by the U.S. Army
Corps of Engineers. Relocating streams or other modifications must be approved by the
Corps of Engineers. In-depth guidance for obtaining approval for alterations of streams is
beyond the scope of this manual. Detailed information should be obtained from the U.S.
Army Corps of Engineers serving the area.

Stream alterations also require a 401 Clean Water Certification from the U.S. Army
Corps of Engineers. Alterations also require approval by the MDEQ under applicable
rules of the department.

Associated with streams are the nearby adjacent areas, and local regulations involving
buffer zones may prohibit or otherwise restrict disturbances and construction in these
areas. Streams and nearby adjacent areas should be avoided whenever possible. If
disturbance of these areas is absolutely necessary, the applicable stream protection
methods are discussed in-depth in the Stream Protection section of Chapter 4. However,
as stated, these methods should be used only where absolutely necessary.

Construction plans must respect the wetlands regulations of the Clean Water Act, Section
404, and all applicable MDEQ and Mississippi Department of Marine Resources rules.
While the details of the regulations are beyond the scope of this manual, it must be noted
that wetlands cannot be altered by dredging and filling except in small increments
approved by the U.S. Army Corps of Engineers and, in addition, construction plans shall
be prepared to prevent negatively impacting wetlands off-site.
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Threatened and Endangered Species

Threatened and endangered species habitats that may be altered, disturbed, or destroyed
should be reported. If a threatened and endangered species is found within the proposed
work area, the U.S. Fish and Wildlife Service should be consulted before work proceeds.

Components of a Plan

This subtopic describes the typical components that should be included in a plan. Local
or state regulations may require additional items or more detailed information than listed.
There are typically two components of a plan: a Site-Plan Map showing locations of the
planned practices and a Written Narrative. Supporting materials are essential to develop
the plan and they should be a part of the associated file material available with the plan.
In addition, other components such as a site-location map are needed or required to
satisfy regulatory requirements.

Site-Plan Map (Sometimes Referred to as Treatment Map)

This map may include a site-development drawing and a site-erosion and sediment-
control drawing depicting types and, to the extent possible, locations of planned
conservation practices. Map scales and drawings should be appropriate for clear
interpretation. Site planners are urged to use the standard coding system for conservation
practices contained at the end of this chapter. Use of the coding system will result in
increased uniformity of plans and better readability for plan reviewers, job
superintendents, and inspectors statewide. The State of Mississippi’s Large Construction
General Permit provides specific requirements concerning site maps and can be found in
Appendix C.

Written Narrative

Where needed, additional information that is not included on the site-plan map should be
included in a plan narrative that is written in a clear, concise manner. Typical items to
include are the planned measures. Other items that may be needed include (a)a
construction schedule that provides information both on sequence and time of year for
installing the various practices and measures; (b) information on maintaining the
practices and measures during construction and after installation have been completed,
and (c) a schedule for regular inspections and repair of erosion and sediment-control and
stormwater measures during construction. In some instances, existing conditions at the
site and adjacent areas and rationale for those decisions involved in choosing erosion and
sediment-control measures may be included to help clarify the plan.

Adequate information provided by the narrative is important for the plan reviewer, the
construction superintendent, and the inspector. These details help ensure that erosion-
and sediment-control and stormwater measures are understood and properly installed.
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Supporting Materials (Referred to Later in Chapter as “Supporting Data”)

These items include inventory information collected and used during the planning
process (contour maps, soils maps, charts, or other materials, as applicable, used in
evaluating the site and formulating the plan). Supporting materials are important to all
those involved in plan formulation and plan reviews and should be available to those with
a specific need for them.

Step-By-Step Procedures for Plan Development

The context of the procedures presented in this subtopic is that a professional skilled in
erosion and sediment control and stormwater management will assist another professional
who is developing the overall site plan.

Step 1-Data Collection

Topography

Data collection includes inventorying the existing site conditions to gather
information that will help in developing the most effective erosion- and sediment-control
plan. The information should be shown on a map and explained in well-organized notes.
This information eventually becomes a part of Supporting Data and is used to analyze
and evaluate the site and practice options.

A large-scale topographic map of the site should be prepared. The suggested contour
interval is usually 1 to 2 feet, depending upon the slope of the terrain. The interval may
be increased on steep slopes.

Drainage Patterns

Soils

Groundcover

All existing drainage swales and patterns on the site should be located and clearly marked
on the topographic map.

Major soil type(s) on the site should be determined and shown on the topographic map if
the information is available. Soils information for previously undisturbed sites can be
obtained from a soil survey if one has been published for the county by the Natural
Resources Conservation Service. Commercial soils evaluations and borings are available
from consultants for many sites. For ease of interpretation, soils information should
be plotted directly onto the map or an overlay of the same scale.

The existing vegetation on the site should be determined. Such features as trees and
other woody vegetation, grassy areas, and unique vegetation should be shown on the map
or described in the notes describing the site. In addition, existing bare- or exposed-soil
areas should be indicated. This information may be important in determining clearing
limits and establishing stages of construction.
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Adjacent Areas

Areas adjacent to the site should be inventoried, and important features that may be
impacted by the proposed plan should be marked on the topographic map or identified in
the notes. Applicable featuresinclude streams, springs, roads, wells, houses, other
buildings, utilities, and other land areas.

Floodplain Boundaries

The existence of floodplains should be determined. Sources of information include soil
surveys available from the Natural Resources Conservation Service, topographic maps,
and floodplain maps that are available from many municipalities, as well as from the
Federal Emergency Management Agency (www.fema.gov).

Receiving Waters

Wetlands

The use-classification and special designation of streams and lakes that receive
stormwater from the proposed site should be determined.

Wetlands and other areas that are possibly wetlands should be identified. Wetlands may
be quite apparent, or some areas may be questionable. Maps developed as part of the
National Wetlands Inventory, U.S. Geological Survey (USGS) topographic maps, and
soil surveys showing the location of hydric soils should be collected to evaluate an area
for wetlands.

Contaminated Sites

Trash, abandoned appliances, potential-contaminated soil and hazardous waste, or any
other material that should not be on the site should be identified. Brownfields fit into this
category.

Cultural Resources

If federal funds (grants or other directed federal funds) or federal property is involved, a
cultural resources review or survey is required before any ground—disturbing activities
may begin (Section 106, National Historic Preservation Act). On public and private
lands, the Mississippi Department of Archives and History is the primary state agency
responsible for archaeological-resources protection. In addition to cultural-resource
regulations, there are laws protecting cemeteries and human remains (marked and un-
marked); permits are required to excavate graves.

Threatened and Endangered Species

Threatened and endangered species that may exist in the area and their associated habitat
should be considered. Lists containing both the species and their habitat characteristics
are available from the local office of the Natural Resources Conservation Service.
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Step 2-Data Analysis

Topography

When all of the data in Step 1 are considered, a picture of a site’s potentials and
limitations should emerge. The qualified design professional should be able to
determine those areas that have potentially critical erosion hazards and the potential for
construction disturbances to cause adverse off-site impacts. Described below are some
important points to consider in site analysis.

Topographic considerations are slope steepness and slope length; that is, the longer
and steeper the slope, the greater the erosion potential from surface runoff. Slope
modifications with large cuts and fills may exacerbate the potential for erosion.

Drainage Patterns

Soils

Groundcover

Swales, depressions, and natural watercourses should be evaluated to plan where water
will concentrate and what measures will be needed to maintain a stable condition for
concentrated flow. Where it is possible, natural drainageways should be used to convey
runoff over and off the site to avoid the expense and problems of constructing an artificial
drainage system. Man-made ditches and waterways become part of the erosion and
turbidity problem if they are not properly stabilized. Potential for flooding and possible
sites for stormwater-detention ponds and sediment basins should be determined.

Soil properties such as depth-to-bedrock, depth-to-seasonal water table, permeability,
shrink-swell potential, and texture should exert a strong influence on development
decisions. Also, the flood hazard related to the soils can be determined based on the
relationship between soils and flooding. A list of common Mississippi soils along with
interpretations for developmental uses is included in Appendix A.

Groundcover is the most important factor in terms of preventing erosion. Any
existing vegetation that can be saved will help preventerosion. Trees and other
vegetation protect the soil and beautify the site after construction. It is important to
recognize vegetation that can be retained during, and possibly after, construction to assist
in stabilizing the site.

Adjacent Areas

Floodplains

Generally, the analysis of adjacent properties should focus on areas downslope or
downstream from the construction project. Because of construction-related erosion,
the potential for sediment deposition on adjacent properties should be analyzed so that
appropriate erosion- and sediment-control measures can be planned.

Floodplains are generally restrictive in nature, and uses planned within them must be
consistent with local regulations. The location of facilities within floodplains should
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usually be avoided to prevent restriction of flood flows and potential changes in flood
stages downstream.

Receiving Waters

Wetlands

Watercourses that will receive direct runoff from the site should be of major concern;
these streams should be analyzed to determine their use classification and whether they
have a sensitive-water designation. The potential impact from sediment and turbidity
pollution on these watercourses should be considered, as well as the potential for
downstream-channel erosion due to increased velocity of stormwater runoff from the site.

Wetlands or the absence of wetlands should be determined by a qualified professional.
Wetland boundaries should be clearly marked by a wetland delineator to provide a
distinct location and boundary to use during the planning, design, and construction phases
of a project.

Waste Materials/Contamination

Sites with known or potential contamination by petroleum, chemical spills, etc., should
have a thorough assessment conducted by a qualified professional and result in a
comprehensive site assessment. Details of this activity are beyond the scope of this
manual. The MDEQ should be contacted for assessment procedures.

Cultural Resources

The presence of cultural resources within the area of potential effect (which includes the
immediate project area and any off-site areas, such as borrow pits, fill-disposal or
temporary-storage areas, and equipment-staging areas) should be considered. Care should
be taken to avoid disturbing cultural resources; previously unknown or undocumented
cultural resources should be reported to the Mississippi Department of Archives and
History.

Threatened and Endangered Species

Habitat for threatened and endangered species should be evaluated. If potential exists for
occurrence of such a species, a determination of its occurrence should be made by a
qualified professional.

Step 3-Facility Plan Development

This step applies to sites that are in the planning stage where planning of the facilities has
not been firmly determined. After analyzing the data about the site and determining any
site limitations, the erosion- and sediment-control professional can assist the professional
developing the overall site plan and formulate a site plan that is in harmony with the
conditions unique to the site. An attempt should be made to locate the buildings, roads,
and parking lots and to develop landscaping plans to exploit the strengths and overcome
the limitations of the site. Ideally, there can be flexibility in the location of facilities to
allow low-impact development concepts to be exploited. The following are some points
to consider in making these decisions:
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Fit development to terrain. The development of an area should be tailored, as
much as possible, to existing site conditions. For example, confine construction
activities to the least critical areas. This will avoid unnecessary land disturbance
while minimizing erosion, development costs, and land disturbances.

Cluster buildings together. This minimizes the amount of disturbed area and
concentrates utility lines and connections, while leaving more open, natural
space. The cluster concept not only lessens the erodible area, it generally reduces
runoff and development costs.

Minimize impervious areas. Keep paved areas, such as parking lots and roads, to
a minimum. This goes hand-in-hand with cluster developments in eliminating the
need for duplicating parking areas, access roads, etc. The more land that is kept
in vegetative cover, the more water will infiltrate, thus minimizing runoff
and erosion. Consider the use of special paving products that will allow water to
infiltrate or cellular blocks that have soil and vegetation components.

Utilize the natural drainage system. If the natural drainage system of a site can be
preserved instead of being replaced with storm sewers or concrete channels, the
potential for downstream damages due to increased runoff can be reduced.

Determine if there are any “environmentally sensitive” areas (areas of special
concern) to be protected during and after project implementation. In general,
most erosion- and sediment-control projects will have an overall beneficial effect
to cultural resources since they would be protected from further environmental
degradation.

Step 4—Planning for Erosion and Sediment Control and Stormwater Management

When the site-facility plan-layout has been developed, another plan is developed to
minimize erosion on-site and delivery of sediment and turbid water off-site. Additional
objectives may include those related to increased peaks and runoff associated with a
development. These may account for flood control and off-site erosion control.

The following procedure is recommended for formulating the system of practices and
measures for erosion and sediment control and stormwater management.

Divide the site into drainage areas. Determine how runoff will travel over
the site.

Determine limits of clearing and grading. Decide exactly which areas must be
disturbed in order toaccommodate the proposed construction. Pay
special attention to critical areas that can be avoided (areas with high potential
for erosion and needing special treatment if disturbed). The important point in
this activity is to minimize the areas to be disturbed.
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e Select erosion- and sediment-control and stormwater management practices and
measures using a systems concept. Practices and measures should be selected that
are compatible and, as a system, can be expected to meet objectives for the
development or activity.

Consider how erosion and sediment can be controlled in each small drainage area of the
entire site. Remember, it is easier to control erosion than to contend with sediment after it
has been carried downslope and downstream.

Plan to sequence construction so that no area remains exposed for unnecessarily long
periods of time. On large projects, stage the construction, if possible, so that one area can
be stabilized before another is disturbed. Sequencing and staging may influence the
choice of practices.

The practices and measures in this manual are divided into six broad categories to support
planning concepts: site preparation, surface stabilization, runoff conveyance, inlet
protection, sediment control, and stream protection. Other categories that are sometimes
used, such as vegetative, structural, and management measures, are imbedded into the six
categories.

Again, review each drainage area, determine the categories that apply, and select
practices to comprise a technically sound and cost-effective system.

e Site Preparation (Construction Exit Pad, Land Grading, and Topsoiling)

A Construction Exit Pad should be planned for early installation at each access
point where vehicles leave the disturbed area of a construction site and enter a
public road. The stockpiling of topsoil should be done as an initial part of
earthmoving. Most sites have enough topsoil available for stockpiling to provide
adequate amounts for topsoiling the areas to be permanently vegetated. Land-
grading techniques can be done to complement erosion-control systems.

e Surface Stabilization (Chemical Stabilization; Dust Control; Erosion Control
Blanket; Housekeeping; Mulching; Permanent Seeding; Preservation of
Vegetation; Retaining Wall; Shrub, Vine and Groundcover; Sodding; Temporary
Seeding; and Tree Planting on Disturbed Areas)

Most qualified design professionals agree that vegetative measures should be
maximized to provide as much erosion and sediment control as possible.
Structural measures are generally more costly than vegetative controls, but they
are necessary on areas where vegetation and reinforcement with erosion control
blankets or chemical measures will not provide adequate erosion control.
Temporary practices from this category are needed on most sites, and final
stabilization of all landscapes requires one or more practices from this category.

o Runoff Conveyance (Check Dam, Diversion, Drop Structure, Grass Swale,
Lined Swale, Outlet Protection, Riprap-lined Channel, Subsurface Drain, and
Temporary Slope Drain)
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Diversions are particularly important in (1) diverting clean water away from a
disturbed site; (2) preventing flows from eroding cut and fill slopes and;
(3) breaking (reducing) slope lengths. The other practices in this category are
needed to safely move concentrated flows of stormwater in channels.
Concentrated flows are the potential cause of gullies, and the runoff-conveyance
practices are used to prevent gully erosion. Subsurface drains are used to
facilitate another practice, such as Grass Swale, in becoming successfully
established and maintained. One or more practices from this category are needed
on sites with channel flow.

o Inlet Protection (Block and Gravel Inlet Protection, Excavated Inlet Protection,
Fabric Drop Inlet Protection, and Straw Bale Inlet Protection)

Inlet protection control practices function primarily on the basis of filtering the
sediment-laden water before it enters storm-sewer systems.

e Sediment Control (Brush/Fabric Barrier, Filter Strip, Floating Turbidity Barrier,
Rock Filter Dam, Sediment Barrier, Sediment Basin, Straw Bale Sediment Trap,
Surface Discharge Structures, and Flocculants and Polymers)

Sediment-control practices function primarily on the basis that sediment-laden
water will deposit at least part of its load while the water is ponded on the
construction site by the practice. All of the sediment-control practices are
considered temporary. The effectiveness of each practice is dependent upon the
unique attribute of the practice, the texture of the sediment in suspension, and
suspension time.

e Stream Protection (Buffer Zone, Channel Stabilization, Stream Diversion
Channel, Streambank Protection, and Temporary Stream Crossing)

These stream protection practices are primarily intended to be used to preserve or
repair streams. Designing new channels is beyond the scope of this manual. One
or more of these practices should be considered essential where a construction
project includes a perennial or intermittent stream.

Step 5-Plan Assembly

The final step of plan development consists of compiling and consolidating the pertinent
information into a site-specific plan for erosion control, sediment control and stormwater
management. The major plan components are a narrative and a site-plan map. Supporting
data are assembled to substantiate planning options considered and developed and to aid
in review of a plan.

The following checklist may be used in assembling the narrative and site-plan map to be
sure all major items are included.
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Checklist for Plans
Narrative

Explain the solutions for existing and predicted problems in the narrative (tables and
charts may be used to display information in a format that is easier to understand).

Project Description

Briefly describe the nature and purpose of the land-disturbing activity and the amount of
disturbance involved.

Practices and Measures

Identify the practices and methods that will be used to control erosion on the site, prevent
or minimize sediment from leaving the site, and address turbidity and hydrologic changes
associated with the proposed project. Sequence and staging of construction activities to
minimize disturbance and erosion should be addressed.

Inspections

Prescribe a schedule for inspections and repair of practices.

Maintenance

Include statement(s) explaining how the project will be maintained during construction
until final stabilization. In some instances, maintenance that will be needed after
construction should be included.

Site-Plan Map

The site-plan map is one or a series of maps or drawings pictorially explaining
information contained in the narrative.

Site-Plan Label

The label should include the name of owner, name of site or facility, county name,
location (township, range and section), name of qualified design professional, date plan
was created and, if applicable, date of latest revision.

Existing Contours

The existing contours of the site should be shown on a map (the scale used for this map
should be of sufficient scale for meaningful evaluations). The scale of the site plan may
range from 1” = 100 feet to 1” = 20 feet. If existing contours cannot be shown, drainage-
pattern arrows must be included.

Existing Vegetation

The existing tree lines, grassy areas, or unique vegetation should be shown on a map.
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North Arrow

The direction of north in relation to the site should be shown. The top of all maps should
be north, if practical.

Existing Drainage Patterns

The dividing lines and the direction of flow for the different drainage areas should be
shown on a map.

Final Contours

Planned post-construction contours should be shown on a map.

Development Features

The outline of buildings, roads, drainage appurtenances, utilities, landscaping features,
parking areas, improvements, impervious areas, topographic features, and similar man-
made installations should be shown to scale and relative location.

Limits of Clearing and Grading

Areas that are to be cleared and graded should be outlined on a map.

Wetlands

The location of wetlands is important and should be shown accurately and, preferably, on
the site map.

Cultural Resources

The locations of cultural resources should be shown accurately on the plan map and
construction plans. Their accurate location is essential if these areas are to be avoided or
protected during project construction.

Location of Practices and Legend

The locations of the erosion and sediment control and stormwater-management practices
used on the site should be shown on a map. A combination of symbols and acronyms is
used to identify the practices. A list of the acronyms is included at the end of this chapter
under “Legend of Measures for Erosion and Sediment Control and Stormwater
Management.”

Site Location or Vicinity Map (if required by regulatory agency)

Provide a small map locating the site in relation to the surrounding area. A portion of a
7.5-minute series USGS topographic map that covers the project area usually meets this
requirement.
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Supporting Data (relevant materials collected and generated during all
stages of planning).

Existing Site Conditions

This material describes the existing topography, vegetation, and drainage.

Adjacent Areas

This material describes the adjacent and neighboring areas such as streams, lakes,
residential areas, roads, etc., that might be affected by the land disturbance.

Soils

Include a brief description of the soils on the site giving relevant information such as soil
names, mapping unit, erodibility, permeability, depth, texture, soil structure, and any
other limitations. The boundaries of the different soil types should be shown on a map.

Critical Areas

Identify and describe areas on the site that have potential and/or serious erosion
problems.

Areas of Special Concern

Include relevant information affecting planning on contaminated soils, new or innovative
practices, stream alterations, wetlands, and cultural resources. If federal lands or federal
funds are involved, a letter from the lead federal agency will be required stating that there
would be no adverse effect to cultural resources and allowing the project to proceed as
planned or amended. A similar letter from the Mississippi Department of Archives and
History may be necessary if cultural resources are present on State and private lands.

Calculations and Design Data Needed During Planning

Include estimates used to evaluate practices that are chosen based on peak flows, acres of
runoff, etc.

Legend of Measures for Erosion and Sediment Control and
Stormwater Management

A listing of BMPs, their abbreviations, and sample symbols are provided on the next
page. It should be noted that no universal symbols exist for erosion- and sediment-control
measures. The symbols provided are not required and are only recommendations.
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BEST MANAGEMENT PRACTICE (BMP) | ABBREVIATION SYMBOL
SITE PREPARATION
™y
CONSTRUCTION PHASING /SEQUENCING CPS GPE,
CONSTRUCTION EXIT PAD CEP m m EEEQ
CONTRUCTICN ROAD STABILIZATION CRS —CRSC
LAND GRADING LG 21
TOPSOILING TSG (PILE)
SURFACE STABILIZATION
o
CHEMICAL STAEILIZATION CHS (cs)
S
DUST CONTROL DC AN
EROSION CONTROL BLANKET ECB Sagagsnas|
()
HOUSEKEEPING HK HK )
—
MULCHING MU ()
- o
PERMANENT SEEDING PS @
PRESERVATION OF VEGETATION PV (Y
RETAINING WALL RW
SHRUB, VINE & GROUNDCOVER PLANTING SVG (&c)
_ A
SODDING 50D (s)
s
TEMPCRARY SEEDING s Q‘EJ
T
TREE PLANTING IN DISTURBED AREAS ™ AT

RUNOFF CONVEYANC

CHECK DaM cD ————
DIVERSION DV —— D -
DROFP STRUCTURE DS
GRASS SWALE GS B ow B
LEVEL SPREADER LvsS e
LINED SWALE LS B L 8
F5gmm ROCK OUTLET PROTECTION
OUTLET PROTECTION oP
@ PAVED FLUME (OP—4)
RIPRAP LINED SWALE RS
SUBSURFACE DRAIN SO
TEMPORARY SLOPE DRAIN T0S
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INLET PROTECTION

BLOCK/GRAVEL INLET PROTECTION BIP
EXCAVATED INLET PROTECTION EIP
FASRIC DROP INLET PROTECTION FIF
rr"—'|
STRAW BALE INLET PROTECTION SBIP almi
|

SEDIMENT CONTROL

BRUSH FABRIC BARRIER BFE
A
FILTER STRIP FS E=2 g— =
FLOATING TURBIDITY BARRIER FB — FTB — F18 —
ROCK FILTER DAM RD
[0]
— 5 SF — (sF)
SEDIMENT BARRIER 58 F o WSk
e (5EH)
<N
SEDIMENT BASIM SBN / I
STRAW BALE SEDIMENT TRaAP 55T e g -
Ty,
FLOCCULANTS AND POLYMERS FLC l/ﬁ_c,:
R
STREAM PROTECTION
BUFFER ZONE BZ @f/‘

CHANNEL STABILIZATION s BKONN
STREAMBANK PROTECTION 5P TR

TEMPORARY STREAM CROSSING T5C -

STREAM DIVERSION CHANMEL sDC

* NO UNIVERSAL SYMBOLS. THESE ARE RECOMMEMDATIONS AND ARE NOT REQUIRED.
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Chapter 4
Best Management Practices Design

Introduction

This chapter provides detailed information for best management practices (BMPS)
commonly used for the control of erosion and sediment on active construction sites.
Practices for erosion and sediment control will be installed in accordance with an
approved site plan. (Chapter 3 provides information on developing an erosion and
sediment control plan, and Appendix D provides examples of such plans.) The plan
should list the sequence of construction activities. Each construction activity contributing
to erosion of soil or changes in sediment-laden runoff should have an appropriate practice
or practices to control erosion, sediment, and runoff. Minimizing the area exposed to
erosion at any one time can significantly reduce erosion and sediment occurrence on
the site.

Proper installation and maintenance of structural and vegetative practices approved in the
site plan will be considered essential for compliance with the plan or associated permit.
This chapter includes practice design standards and construction specifications along with
applicable drawings. Design limitations are provided to maintain design integrity, safety,
and purpose of the practices.

Purpose of BMP Manual

The purpose of this manual is to assist designers, developers, owners, contractors, and
local officials in determining what stormwater regulations apply to their situation, what
the BMP to meet those regulations might be, and how to then design and maintain that
particular erosion and sediment control BMP. It is intended to provide the competent
design professional with the information necessary both to properly meet the minimum
requirements of Mississippi’s stormwater programs and to be able to design a stormwater
BMP that meets the water quality objectives. However, it does not cover every aspect of
the civil engineering and structural design necessary for proper BMP system design and
construction, nor does it cover every site situation that may occur, or every possible
erosion and sediment control solution. The design professional is responsible for the
design and construction of a properly functioning BMP that meets all of the applicable
regulations, including the water quality objectives, and that considers all the unique
conditions of an individual site. Where the designer determines that conformance with
this manual would create an unreasonable hardship or where an alternative design may be
more appropriate, alternative designs, materials, and methodologies will be considered on
a case-by-case basis.

This manual is meant to supplement (not supplant) Mississippi’s stormwater regulations
by explaining the BMPs that will be allowed and their design criteria, in an easy-to-
understand manner. In addition, local communities are free to adopt more stringent
requirements than those presented in this manual. In general, if any part of this manual
lists requirements different from those imposed by any other ordinance, rule, regulation,
or other provision of law, whichever provision is more restrictive or imposes higher
protective standards for human or environmental health, safety, and welfare, shall
control.
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BMP Design

There are figures, example calculations, operation and maintenance items, etc., used
throughout this manual. The intention is to provide the reader with visual assistance in
device functions, siting, and concepts, as well as guidance on designing, operating, and
maintaining specific BMPs. The figures, example calculations, operation and
maintenance items, etc., will not represent the proper solution for every situation, and
they may contain items that may not exactly fit the requirements listed in the section. The
user of this manual must look at these items and use his or her professional judgment as
to their proper use in a specific situation (however, any variance from a requirement must
be clearly indicated). In the event of a conflict or inconsistency between the text of this
manual and any heading, caption, figure, illustration, table, map, etc., the text shall
control.

Also used throughout this manual is the phrase “design professional.” This phrase is a
generic title for a qualified, registered, Mississippi professional engineer, surveyor, soil
scientist, or landscape architect, performing services only in his or her area of
competence. Other individuals may be authorized as a “design professional,” if they can
demonstrate proper knowledge and ability to MDEQ.
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Site Preparation

Construction Phasing/Sequencing (CPS)

Practice Description

Construction phasing/sequencing is the coordination of the construction schedule with the
necessary erosion, sediment, and stormwater BMP installation. The purpose of
construction sequencing is to reduce the amount of on-site erosion and off-site
sedimentation. The construction sequence is an orderly listing of all major land-
disturbing activities together with the necessary erosion- and sedimentation-control
measures planned for a project. This type of schedule guides the contractors on work to
be done before other work is started so that serious erosion and sedimentation problems
can be avoided. Construction sequencing also allows for a potential reduction in the
amount of land area disturbed at any one time during construction.

Planning Considerations

Construction sequencing can ultimately lower the cost of construction by retaining
sediment on-site. Studies have shown that land disturbances at construction sites can
cause soils to be 2 to 40,000 times more erodible (Harbor, 1999). Erosion leads to
sedimentation, often times off-site. Additional costs from permit non-compliance or
sedimentation of wetlands or other sensitive areas can occur if stormwater controls are
not properly installed. Proper construction phasing begins with preservation of natural
vegetation. Existing vegetation should be preserved in areas where it is likely to have the
most benefit to hydrology. Preserving as much native vegetation as possible can reduce
the impacts of land-disturbance activities. Also, protecting nearby vegetated areas with
proper erosion and sediment controls will help maintain the adjacent areas’ natural
hydrology and help prevent off-site erosion and sedimentation.
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Site Preparation

Design Criteria and Construction

Vegetation Protection
Identify and map areas requiring special protection, i.e., wetlands, buffer zones, filter
strips, and trees. Be sure these areas are clearly marked on drawings, maps, and properly
flagged on-site.

Access Points
Define areas for construction-site access, construction routes, and equipment parking.
Construction-site access pads must be installed prior to land disturbances. See
Construction-Exit Pad (CEP) for details.

Sediment Traps
Install sediment traps (basins, fences, outlet protection) after site access has been
established. Additional sediment basins or fencing may be required as land grading
begins. Installation information can be found in the Sediment Control section.

Runoff Controls
Controlling runoff can be accomplished through diversions, dikes, silt fence and outlet
protection. These measures should be installed after sediment practices and before land
grading. Additional runoff-control measures may be required during the course of
construction. Additional information on runoff-control practices is available in the Runoff
Conveyance section.

Runoff Conveyance Systems
Runoff conveyance can be accomplished through stabilization of stream banks, check
dams, diversion, drop structures, channels or swales, inlet and outlet protection,
temporary-slope drains, etc. Whenever possible, stabilize stream banks as early as
possible. Install runoff conveyance systems with runoff controls and before land grading.
Additional runoff conveyance measures may be required during the course of
construction. Additional information is available in the Runoff Conveyance section.

Land Clearing and Grading
Begin site preparation including cutting, filling, and grading only after sediment and
runoff controls are installed. Install additional control measures as needed.

Surface Stabilization
Surface stabilization includes temporary and permanent seeding, mulching, sodding and
installing riprap. These items should be installed immediately on all disturbed areas
where work has been completed or significantly delayed.

Building Construction
During the construction phase, any additional erosion and sediment controls should be
installed as needed.

Landscaping and Final Stabilization
During the last phase of construction, all open areas should be stabilized through
topsoiling, planting trees and shrubs, seeding, mulching, sodding, and final riprap
placement. At this point, all non-biodegradable, temporary-control measures should be
removed.
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Common Problems
Consult with a qualified design professional if any of the following occur:

Sensitive areas such as wetlands have not been properly protected and have been
impacted by sediment.

The site’s erosion- and sediment-control plan does not adequately address stormwater
issues on-site. If site limitations require changes to construction plan, be sure the erosion
and sediment plan is amended.

Maintenance
Maintenance inspections should be conducted weekly and after rainfall events of
>0.5 inch in a 24-hour period. All maintenance repairs should be made immediately after
periods of rainfall. Pre-storm inspections can prevent BMP failures during large rain
events.

References

BMPs from Volume 1

Chapter 4
Land Grading (LG) 4-16
Preservation of Vegetation (PV) 4-64

BMPs from Volume 2

Chapter 2
General Planning Concepts for Stormwater Runoff Management and 2-1
Overview of Low Impact Design and Smart Growth Concepts

Chapter 4
Infrastructure Planning

Protection of Natural Features
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Site Preparation

Construction-Exit Pad (CEP)
wa| gscey

Practice Description
A construction-exit pad is a stone-base pad designed to provide a buffer area where mud-
and caked-soil can be removed from the tires of construction vehicles to avoid
transporting it onto public roads. This practice applies anywhere traffic will be leaving a
construction site and moving directly onto a public road or street.

Planning Considerations
Roads and streets adjacent to construction sites should be kept clean for the general safety
and welfare of the public. A construction-exit pad (Figure CEP-1) should be provided
where mud can be removed from construction vehicle tires before they enter a public
road.

If the action of the vehicle traveling over the gravel pad does not sufficiently remove the
mud, or if the site is in a particularly sensitive area, a washing facility should be included
with the pad (Figure CEP-2). When a washing facility is required, all wash water shall be
diverted into a sediment trap or basin.

If the construction-exit pad is located in an area with soils that will not support traffic
when wet, a geotextile liner located beneath the aggregate will be required to provide
stability to the pad.

Construction of stabilized roads throughout the development site should be considered to
lessen the amount of mud transported by vehicular traffic. The construction-exit pad
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should be located to provide for maximum use by construction vehicles. Consideration
should be given to limiting construction vehicles to only one ingress and egress point.
Measures may be necessary to make existing traffic use the construction-exit pad.

Design Criteria and Construction

Site Preparation

Grading

Remove all vegetation and other unsuitable material from the foundation area.

Grade and crown the area for positive drainage. Utilize a diversion to direct any surface
flow away from the construction-exit pad. Any runoff from the pad should be diverted
into a sediment trap or basin. Install a pipe under the pad, if needed, to maintain drainage
ditches along public roads.

Aggregate Size

Aggregate should be Mississippi Department of Transportation Size 1 Stabilizer.
Aggregate surface shall be left smooth and sloped for drainage.

Pad Dimensions

The exit pad shall have a minimum aggregate thickness of 6”. The exit pad must be a
minimum of 50 feet long and shall provide for entering and parking the longest
construction vehicles anticipated. MDOT Drawing ECD-15 provides an example of a
stabilized construction entrance. The exit pad shall have a typical width of 20 feet, but
may be narrower or wider to equal the full width of the vehicular egress.

MIN. LENGTH

COARSE AGGREGATE
GRADATION No.1

AS REQ'D
_WIDTH

67 MIN. DEPTH

Figure CEP-1  Gravel Construction Exit
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Geotextiles
A non-woven geotextile meeting the requirements shown in the table below for Class IV
geotextiles should be used under the rock when the subgrade is soft or the blow count is
less than 10.
Table CEP-1 Requirements for Nonwoven Geotextile
Property Test Class | Class Il Class llI Class IV '
method
Tensile strength (b)® ASTMD 180 minimum 120 minimum 90 minimum 115 minimum
4632 grab
test
Elongation at failure (%)2 ASTMD 250 250 250 250
4632
Puncture (pounds) ASTMD 80 minimum 60 minimum 40 minimum 40 minimum
4833
Ultraviolet light ASTMD 70 minimum 70 minimum 70 minimum 70 minimum
(%residual tensile strength) 4355
150+hr
exposure
Apparent opening size ASTMD As specified As specified As specified As specified
(AOS) 4751 max.#40° max.#40° max.#40° max.#40°
Permittivity sec—1 ASTMD 0.70 minimum 0.70 minimum 0.70 minimum 0.10 minimum
4491
Table copied from NRCS Material Specification 592.
! Heat-bonded or resin-bonded geotextile may be used for classes Il and IV. They are
particularly well suited to class IV. Needle-punched geotextile required for all other
classes.
2 Minimum average roll value (weakest principal direction).
3 u.s. standard sieve size.
Washing

A washing facility shall be provided, if necessary, to prevent mud- and caked-soil from
being transported to public streets and highways. It shall be constructed of concrete,
stone, and/or other durable materials. Provisions shall be provided for the mud and other
material to be carried away from the washing facility into a sediment trap or basin to
allow for settlement of the sediment from the runoff before it is released from the site.
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Figure CEP-2  Construction Exit with Wash Rack

Common Problems
Consult with a qualified design professional if any of the following occur:

Inadequate runoff control and sediment washes onto public road: install
diversions or other runoff-control measures.

Ruts and muddy conditions develop as stone are pressed into soil: increase stone
size or pad thickness, or add geotextile fabric.

Pad too short for heavy-construction traffic: consult design professional about
extending pad to the necessary length

Maintenance
Remove large chunks of mud- or caked-soil from construction-exit pad daily to minimize
sediment buildup.

Inspect stone pad and sediment-disposal area weekly and after storm events or heavy use.
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Reshape pad as needed for drainage and runoff control.

Top-dress with clean-specified stone as needed to maintain effectiveness of the practice.
Immediately remove mud or sediment tracked or washed onto public road.

Repair any broken-road pavement immediately.

Remove unneeded exit-pad materials from areas where permanent vegetation will be
established.

References

BMPs from Volume 1

Chapter 4

Construction Phasing/Sequencing (CPS) 4-3
Land Grading (LG) 4-16
Housekeeping (HK) 4-43
Preservation of Vegetation (PV) 4-64

MDOT Drawings Referenced

ECD-15 Stabilized Construction Entrance 4-11
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APPROACH LENGTH

EXIST. DITCH
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SECTION A-A
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STATE | PROJECT

NOTES!

1. A STABIL[2ED CONSTRUCT]ON ENTRAMCE SHALL BE COMSTRUCTED AT POINTS OF
EGRESS FROM UNSTABILIZED AREAS OF THE PROJECT TO PUBLIC ROADS WHERE
OFFS1TE TRACKING OF WUD COULD OCCUR. TRAFFIC FROM UNSTABILIZED
AREAS OF THE PROJECT SHALL BE DIRECTED THRU THE STABILIZED EWTRANCE.
BARRIERS. FLAGGING. OR DTHER FOSITIVE MEANS SHALL BE USED 45 RECUIRED
TO LIMIT AND DIRECT VEHICULAR EGRESS ACROSS THE STABILIZED EHTRANCE.

2. THE CONTRACTOR MAY PROPDSE AN ALTERNAT|VE TECHHWIOUE TO MINIMIZE
OFFSITE TRACKING OF SEDIMENT. THE ALTERMNATIVE WIST BE REVIEWED
AND APPROVED BY THE ENGIHEER PRIOR TO |T°S USE.

3. ALL MATERIALS SPILLED. DROPPED. OR TRACKED ONTD PUBLIC ROADS
CINCLUDING THE STABILIZED CONSTRUCTION EHNTRANCE AGGREGATE 4HD
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6. THE MOMINAL SIZE OF & STamDaR) ST2BILIZED COMSTRUCT|ON ENTRANCE
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4-11



Site Preparation

Construction Road Stabilization (CRS)

—Rs =

Practice Description
This practice describes the temporary stabilization of construction-access roads and
parking areas. The purpose of this BMP is to reduce erosion of temporary and permanent
roadbeds between the time of initial clearing and grading and final stabilizations.

Planning Considerations
A construction-exit pad should be provided in conjunction with stabilized construction
roads where mud can be removed from construction-vehicle tires before they enter a
public road.

If the construction-access road is located in an area with soils that will not support traffic
when wet, a geotextile liner located beneath the aggregate will be required to provide
stability to the pad.

Construction of stabilized roads throughout the development site should be designed so
that construction vehicles are limited to only one ingress and egress point. The existing
site contour should be followed as much as possible with slopes of the roads remaining
less than 10 percent. Parking areas should be designed at naturally flat areas.

Permanent roads and parking areas should be paved as soon as possible after grading.
However, it is understandable that funds for this purpose may not be available in the early
phases of the development project. As an alternative, the early application of stone may
solve potential erosion and stability problems and eliminate potential costs. Some of the
stone will also probably remain in place for use as part of the final base course of the
road.

4-12



Site Preparation

Design Criteria and Construction

Site Preparation
Remove all vegetation and other unsuitable material from the roadway area.

Grading
Stabilize the side slopes of all cuts and fills by grading all slopes to 2:1 or flatter for clay
soils and 3:1 or flatter for sandy soils. All exposed slopes should be seeded and/or
mulched as soon as possible (see Temporary Seeding, Mulching, and Dust Control).

Aggregate Size
A 6" course of DOT No. 1 aggregate shall be applied immediately after grading or after
the completion of the utility installation within the right-of-way. A geotextile may be
applied to the roadbed for additional stability.

Drainage
Ensure that proper drainage is provided for and that all drainage along construction roads
is directed to sediment control BMPs.

ROAD WIDTH AS REQUIRED.
PROVIDE CROWN WITH CROSSFALL BOTH WAYS— '
FOR ROAD WIDTHS IN EXCESS OF 15'. 6" LT

GRAVEL

ROADSIDE DITCH ROADBED
WHERE REQUIRED

ROADSIDE DITCH

/ WHERE REQUIRED
N
/\/\//\//\///<//(\\//

SN
IR INNLL
K SRS
PR SRR

FILTER FABRIC FOR ROADS IN
USE IN EXCESS OF 1 YEAR

CONSTRUCTION ROAD STABILIZATION
CROSS—SECTION

Figure CRS- 1 Construction Road Stabilization

Geotextiles
A non-woven geotextile meeting the requirements shown in the table below for Class IV

geotextiles should be used under the rock when the subgrade is soft or the blow count is
less than 10.
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Table CEP-1 Requirements for Nonwoven Geotextile

Property Test Class | Class Il Class Il Class IV '
method
Tensile strength (Ib)2 ASTMD 180 minimum 120 minimum 90 minimum 115 minimum
4632 grab
test
Elongation at failure (%)2 ASTMD 250 250 250 250
4632
Puncture (pounds) ASTMD 80 minimum 60 minimum 40 minimum 40 minimum
4833
Ultraviolet light ASTMD 70 minimum 70 minimum 70 minimum 70 minimum
(%residual tensile strength) 4355
150-hr
expaosure
Apparent opening size ASTMD As specified As specified As specified As specified
(AOS) 4751 max.#40° max.#40° max.#40° max.#40°
Permittivity sec—1 ASTMD 0.70 minimum 0.70 minimum 0.70 minimum 0.10 minimum
4491

Table copied from NRCS Material Specification 592.

1

Heat-bonded or resin-bonded geotextile may be used for classes Il and IV. They are

particularly well suited to class IV. Needle-punched geotextile required for all other

classes.

U.S. standard sieve size.

Width

Minimum average roll value (weakest principal direction).

Roadbeds shall be at least 14feet wide for one-way traffic and 20feet wide for two-way

traffic.

Vegetation

All roadside ditches, cuts, fills, and disturbed areas adjacent to parking areas and roads
shall be stabilized with appropriate temporary or permanent vegetation according to the
applicable practices contained in this manual.

Common Problems

Consult with a qualified design professional if any of the following occur:

Inadequate runoff control and sediment washes onto public road: install

diversions or other runoff-control measures.

Ruts and muddy conditions develop as stone are pressed into soil: increase stone
size or pad thickness, or add geotextile fabric.

Maintenance

Reshape roadway as needed for drainage and runoff control.
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Inspect stone pad and sediment-disposal area weekly and after storm events or heavy use.

Top-dress with clean, specified stone, as needed, to maintain effectiveness of the practice.

References

BMPs from Volume 1

Chapter 4

Construction-Exit Pad (CEP) 4-6
Land Grading (LG) 4-16
Dust Control (DC) 4-29
Mulching (MU) 4-48
Temporary Seeding (TS) 4-103
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Land Grading (LG)

Practice Description

Land grading is reshaping of the ground surface to provide suitable topography for
buildings, facilities, and other land uses; to control surface runoff; and to minimize soil
erosion and sedimentation, both during and after construction. This practice applies to the
following sites: where the existing topography must be modified to prepare for another
land use and/or where adapting proposed development to the existing landscape can
reduce the erosion potential of the site and the cost of installing erosion- and sediment-
control measures. In some instances, other practices such as diversions can be used to
reduce the length of continuous slopes and reduce erosion potential.

Planning Considerations
A detailed plan should be developed by a qualified design professional for all land-
grading activities at the project site. The plan should show all areas to be disturbed, the
areas of cut, areas of fill, and the finished elevation for all graded areas.

The grading plan should be designed to protect existing vegetation where possible,
especially around natural drainageways. Grading activities should be scheduled to
minimize the area disturbed at any one time during the construction process. The plan
should include provisions for stabilizing disturbed areas immediately after final grading
is completed. Provisions should also be made to protect existing underground utilities.
Finally, topsoil should be removed and stockpiled for use in revegetating the site.
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The grading plan should also include necessary practices for controlling sediment and
erosion at the site. These practices could include stable outlets and slope breaks.

Design Criteria and Construction

Site Preparation

Grading

A detailed survey of the construction site should be performed
by a qualified surveyor prior to grading-plan development.
This survey should include existing topographic information at
the site including existing elevations, existing drainage
patterns, locations of existing overhead and underground
utilities, and construction-limit boundaries.

The grading plan should require that the existing topsoil at

sites to be graded be removed as the first step in the grading

process. The plan should include a location on the construction

site where topsoil will be stockpiled. Stockpiled topsoil should

be protected by temporary vegetation (see Temporary Seeding
Practice) until it is used to cover disturbed areas.

The plan should include a schedule of disturbance activities that minimizes the area
disturbed at any point in time. In areas where clearing of existing vegetation is planned,
the area should be cleared and grubbed by removing trees, vegetation, roots, and other
debris, such as trash. In areas to be filled, all loose or weak soil and oversized rocks
should be removed from the area. The foundation of the area to be filled should consist of
soil or rock material of adequate strength to support the proposed fill material and the
structures to be built at the site. The exact depth of material to be removed should be
determined by a qualified geotechnical professional according to accepted engineering
standards.

A plan for placement of fill should be developed by a qualified geotechnical professional.
The plan should specify the source of fill materials, which should be obtained on-site if
possible. Materials used for fill, when placed according to the plans and specifications,
should provide sufficient strength to support structures planned for construction at the
location.

Loose fill material should be placed in layers not exceeding 9” in thickness. The materials
should be compacted at a moisture content and to a dry density that will produce the
design-bearing strength required for structures planned at the site. A qualified
geotechnical engineer should provide fill placement specifications using standard,
accepted engineering practices.

Slope lengths at the site should be minimized using diversions as slope breaks to reduce

erosion potential (see Diversion Practice). The following table gives guidance on the
horizontal spacing of slope breaks:
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Table LG-1  Guidelines for Spacing Slope Breaks

Slope Spacing (Ft)
33-50% 20
25-33% 40
15-25% 60
10-15% 80

6-10% 120

3-6% 200
<3% 300

In areas where seepage and ground water are present, subsurface drains should be
installed to improve slope stability or soil-bearing capacity (see Subsurface Drain
Practice).

Steep slopes should be avoided if possible. Slopes that are to be vegetated should be
2 horizontal to 1 vertical or flatter. If the slope is to be maintained by a tractor or other
equipment, the slope should be 3 horizontal to 1 vertical or flatter. Slopes should be
designed to blend with surrounding topography as much as possible.

Erosion Control

The grading plan should include provisions for stabilization of graded areas immediately
after final grading is completed. On areas that will have no additional disturbance,
permanent vegetation should be applied immediately to the site (see Permanent Seeding
Practice). On areas where work is to be interrupted or delayed for 14 working days or
longer, such as topsoil stockpiles, the area should be stabilized using mulch or temporary
seeding (see Mulching or Temporary Seeding Practices). Other stabilization measures
such as erosion-control blankets, should be used in extreme conditions, such as steep
slopes and channels.

Where practical, runoff from undisturbed off-site areas should be diverted around the
construction site to prevent erosion on the disturbed areas (see Diversion Practice).

Sediment Control
Any required sediment-control practices should be installed before the land-disturbance
activities in the drainage area of the sediment-control practice. Until disturbed areas can
be stabilized, appropriate sediment-control measures will be maintained to minimize
sediment delivery off-site. Measures should include as a minimum:

Sediment Barriers — Placed along toes of slopes and drainageways (see Sediment
Barrier Practice).

Sediment Basins — Divert sediment-laden runoff to basins as needed to minimize off-
site sedimentation (see Sediment Basin Practice).

Inlet Protection — Where sediment-laden runoff is diverted to on-site stormwater-

drain inlets, the inlets should be protected with an appropriate sediment-control
practice.
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Stabilized Outlets — All runoff from the site should be conveyed in stabilized
channels (see Grass Swale, Lined Swale, or Channel Stabilization Practices).

Common Problems

Consult with a qualified design professional if any of the following occur:
Variations in topography on-site indicate grading plan will be ineffective or non-feasible.
Seepage is encountered during construction. It may be necessary to install drains.

Subgrade is soft or has high organic content and can hinder proper compaction of fill. It
may be necessary to undercut and replace unsuitable subgrade soil.

Design specifications for sediment-control measures, seed variety, seeding dates, or other
erosion-control measures or materials cannot be met. Substitutions may be required.
Unapproved substitutions could result in erosion and lead to failure of sediment- and
erosion-control measures.

Maintenance

Periodically check all graded areas and the related erosion and sediment-control practices
for damage by equipment and especially after heavy rainfalls for damage by runoff.

Repair silt fences and other temporary, sediment-control measures.
Clean sediment out of adjacent diversions and other structures as needed.

Repair any failures that occur in surface stabilization measures, such as plantings.
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Topsoiling (TSG)

Practice Description
Topsoiling is the removal of a desirable soil surface, referred to as topsoil, at a site prior
to construction and using it on areas to be vegetated. Topsoiling a site usually improves
the quality of the plant-growth medium at the site and increases the likelihood of
successful plant establishment and performance. This practice applies to sites that are to
be disturbed by excavation, compaction or filling, and to other areas where the subsoil is
unsuitable for plant growth.

Planning Considerations
Topsoil is the surface layer of the soil profile, generally characterized as darker than the
subsoil due to enrichment with organic matter. It is the major zone of root development
and biological activity. Microorganisms that enhance plant growth thrive in this layer.
Topsoil can usually be differentiated from subsoil by texture as well as color. Clay
content usually increases in the subsoil.

The depth of topsoil may be quite variable. On severely eroded sites it may be non-
existent.

Advantages of topsoil include its high organic-matter content, friable consistency (soil
aggregates can be crushed with only moderate pressure), its available water-holding
capacity, and nutrient content. Most often, it is superior to subsoil in the above
characteristics. The texture and friability of topsoil are usually much more conducive to
seedling emergence and root growth than subsoils.

In addition to being a better growth medium, topsoil is often less erodible than subsoils,
and the coarse texture of topsoil increases infiltration capacity and reduces runoff.
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Although topsoil provides an excellent growth medium, there are disadvantages to its use.
Stripping, stockpiling, and reapplying topsoil, or importing topsoil, may not always be
cost effective. Topsoiling can delay seeding or sodding operations, increasing the
exposure time of denuded areas. Most topsoil contains weed seeds, and weeds may
compete with desirable species.

In site planning, the option of topsoiling should be compared with that of preparing a
seedbed in subsoil. The clay content of subsoils does provide high moisture availability
and deter leaching of nutrients. When properly limed and fertilized, subsoils may provide
a good growth medium, especially if there is adequate rainfall or irrigation water to allow
root development in otherwise high-density material.

Topsoiling is strongly recommended where ornamental plants or high-maintenance turf
will be grown. Topsoiling is a recommended procedure when establishing vegetation on
shallow soils, soils containing potentially toxic materials, and soils of critically low-pH
(high acid) levels.

If topsoiling is to be done, the following items should be considered:

e An adequate volume of topsoil should exist on the site. Topsoil will be spread at
a compacted depth of 4” or greater.

e The topsoil stockpile should be located so that it meets specifications and does
not interfere with work on the site, block drainage, or release appreciable
amounts of sediment.

o Allow sufficient time in scheduling for topsoil to be spread and bonded to the
subsoil prior to seeding, sodding, or planting.

e Care must be taken not to apply topsoil to subsoil if the two soils have
contrasting textures. Clayey topsoil over sandy subsoil is a particularly poor
combination because as water creeps along the junction between the soil layers,
sloughing of the topsoil may occur.

e If topsoil and subsoil are not properly bonded, water will not infiltrate into the
soil profile evenly and it will be difficult to establish vegetation.

Design Criteria and Construction

Materials

Field exploration of the site should be made to determine if there is sufficient surface soil
of good quality to justify stripping. Topsoil shall be friable and loamy (loam, sandy loam,
silt loam, sandy-clay loam, and clay loam). It shall be free of debris, trash, stumps, rocks,
roots, and noxious weeds, and shall give evidence of being able to support healthy
vegetation. It shall contain no substance that is potentially toxic to plant growth.

Potential topsoil should be tested by a recognized laboratory. It should meet the following
criteria:
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Stripping

Stockpiling

e Organic-matter content should be not less than 1.0% by weight.

e The pH range should be from 6.0-7.5. If pH is less than 6.0, lime should be added
in accordance with soil-test results or in accordance with the recommendations of
the vegetative-establishment practice being used.

e Soluble salts shall not exceed 500 ppm.
o If additional off-site topsoil is needed, it should meet the standards stated above.

e The depth of material meeting the above qualifications should be at least 4”. Soil
factors such as rock fragments, slope, depth to water table, and layer thickness
affect the ease of excavation and spreading of topsoil.

Generally, the upper part of the soil, which is richest in organic matter, is most desirable;
however, material excavated from deeper layers may be worth storing if it meets the
other criteria listed above.

Strip only those areas that will be affected by construction or development. A normal
stripping depth is 4-6", but deeper depths may be satisfactory if the soil is suitable and
undercutting is allowable in locations such as buildings, water-impoundment structures,
roadways, etc. Appropriate sediment-control measures such as sediment barriers,
sediment basins, inlet protection, etc., should be in place before the topsoil is stripped.
Stripping should not be done on areas intended to support conventional, on-site effluent,
disposal lines (field lines).

The stockpile location should be out of drainageways and traffic routes. Stockpiles
should not be placed on steep slopes where undue erosion will take place. Measures
should be taken to prevent erosion of the stockpiles. These would include

e Mulching the stockpile when it is left inactive for 14 days or longer.
e Planting temporary vegetation when the stockpile is to be inactive over 30 days.

e Covering the stockpile with plastic whenever the piles are small or any soil loss
would damage existing buildings or facilities.

e Planting permanent vegetation when the stockpile use will be inactive over
12 months.

e In cases where the stockpile is small and will be removed in fewer than 14 days,
it may be more practical to use a sediment barrier than an erosion-control
practice.

Site Preparation

Areas to be covered with topsoil shall be excavated, graded, filled, and shaped to the
proper lines, grades, and elevations before topsoil placement is started.
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The subgrades should be checked for pH and limed if the pH is less than 6.0. Liming
shall be done in accordance with soil tests and in relation to the seeding mixture to be

planted. Incorporate lime to a depth of at least 2" by discing.

Applying Topsoil

Immediately before placement of topsoil, the subsoil should be disced or scarified to a
depth of 2” to enhance bonding of the subsoil and topsoil. Topsoil should be uniformly
spread to a minimally compacted depth of 4”. Required volumes of topsoil may be
determined using Table TSG-1.

Table TSG-1  Volume of Soil Needed for Topsoiling

Depth to Spread Cubic Yards Per 1,000 Cubic Yards Per Acre
(inches) Sq. Ft.

1 3.1 134

2 6.2 268

3 9.3 403

4 12.4 537

5 155 672

6 18.6 806

When applying topsoil, maintain needed erosion-control practices such as diversions,
grass swales, lined swales, etc. Topsoil should not be spread when it or the subgrade is
frozen or muddy.

Precautions should be taken to prevent layering of the topsoil over the subsoil. Mixing
and bonding of the two soils should be enhanced by use of discing or cultivation tools.

Settling of the topsoil is necessary to bond the soils together, but undue compaction
should be prevented. Light compaction is necessary to increase soil strength, reduce
erosion, and enhance vegetation establishment. Excessive compaction should be
prohibited as it increases runoff and inhibits seed germination and root development.

Surface irregularities that would impede drainage, increase erosion, or otherwise damage
the site should be removed in final grading.

Common Problems
Consult with a qualified design professional if any of the following occur:

Maintenance

Depth of surface being stripped is significantly different than anticipated.

Topsoil appears to contain contaminants.

Topsoil appears too compacted during spreading; may need to loosen by discing

or scarifying.

Inspect topsoiled areas frequently until vegetation is established.
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Repair eroded or damaged areas and revegetate.

Repair sloughing on steep slopes—remove topsoil, roughen subgrade and respread
topsoil.

Consult with a qualified design professional if drainage (wetness caused by seepage) or
shallowness to bedrock (less than 24") is involved.
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Chemical Stabilization (CHS)

o

Practice Description

Chemical erosion control on construction sites in the Southeast usually involves a
water-soluble anionic polyacrylamide product referred to as PAM. It is used to
minimize soil erosion caused by water and wind. PAM is typically applied with
temporary seeding and or mulching on areas where the timely establishment of
temporary erosion control is so critical that seedings and mulching need
additional reinforcement. It may be used alone on sites where no disturbances
will occur until site work is continued and channel erosion is not a significant
potential problem.

Only PAM is currently included in this practice.

Planning Considerations
Anionic PAM is available in emulsions, powders, and gel bars or logs. Anionic
PAM should be used in combination with other Best Management Practices. The
use of seed and mulch should be considered for providing erosion protection
beyond the life of the anionic PAM. If the area where PAM is applied is
disturbed after the application, the application will need to be repeated.

Following are additional considerations to enhance the use of or avoid problems
with the use of anionic PAM:

e Use setbacks when applying anionic PAM near natural water bodies.

o Decreased performance by the PAM can be expected if the PAM is
exposed to ultraviolet light or if there is a delay between mixing the
PAM with water and applying it to the exposed soil.
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e When used in flow concentration channels, PAM’s effectiveness for
stabilization is decreased.

e If seed is applied with the anionic PAM, mulch should be used to
protect the seed.

o Never add water to PAM; add PAM slowly to water. If water is
added to PAM, the PAM tends to clot and form “globs” that can clog
dispensers. This will result in an increased risk of under-application
of the product.

e  Only use anionic PAM; not all polymers are PAM.

e Requests to use other products on permitted sites should be made to
the Mississippi Department of Environmental Quality.

Design Criteria
Application rates shall conform to manufacturers’ guidelines for application.
The following specific criteria shall be followed:

Only the anionic form of PAM shall be used. Cationic PAM is toxic and
shall NOT be used.

PAM and PAM mixtures shall be environmentally benign, harmless to fish,
wildlife, and plants. PAM and PAM mixtures shall be non-combustible.

Anionic PAM, in pure form, shall have less than or equal to 0.05%
acrylamide monomer by weight, as established by the Food and Drug
Administration and the Environmental Protection Agency.

To maintain less than or equal to 0.05% of acrylamide monomer, the
maximum application rate of PAM, in pure form, shall not exceed
200/pounds/acre/year. Do not over apply PAM. Excessive application of
PAM can lower its infiltration rate or increase suspended solids in water,
rather than promoting settling.

Users of anionic PAM shall obtain and follow all Material Safety Data Sheet
requirements and manufacturers’ recommendations.

Additives such as fertilizers, solubility promoters or inhibitors, etc. to PAM
shall be non-toxic.

The manufacturer or supplier shall provide written application methods for
PAM and PAM mixtures. The application method shall ensure uniform
coverage to the target and avoid drift to non-target areas including waters of
the state. The manufacturer or supplier shall also provide written instructions
to ensure proper safety, storage, and mixing of the product.
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Gel bars or logs of anionic PAM mixtures may be used in ditch systems.
This application shall meet the same testing requirements as anionic PAM
emulsions and powders.

To prevent exceeding the acrylamide monomer limit in the event of a spill,
the anionic PAM in pure form shall not exceed 200 pounds/batch at 0.05%
acrylamide monomer or 400 pounds/batch at 0.025% acrylamide monomer.

Application
Prior to the start of construction, the application of PAM should be designed by a
qualified design professional and plans and specifications should be available to
field personnel.

The application should conform to the design and specifications provided in the
plans.

Site Preparation
Prepare site following design and specifications.

Equipment Preparation
If using a liquid application system, pump a surfactant through the injection
system before and after injecting concentrated liquid PAM into sprinkler-
irrigation systems to prevent valves and tubing from clogging.

PAM used in hydroseeding applications should be the last additive to the mix.

After use, rinse all PAM mixing and application equipment thoroughly with
water to avoid formation of PAM residues. Rinse residue should be applied to
soil areas to create binding to the soil structure and increase erosion reduction.

PAM Application
Site testing for a PAM product should be conducted before PAM application to
verify PAM-product performance and test reports (recommendations) should be
supplied to the design professional and contractor before product application.

Toxicity reports, following EPA/600/4-90/027F 24 Hr. Acute Static Screen
Toxicity Test (daphnia sp.), should be provided by the supplier to the contractor
before application of a PAM product (this is to assure that PAM applications
from the recommended product will be non-toxic).

PAM should be mixed and/or applied in accordance with all Occupational Safety
and Health Administration (OSHA) Material Safety Data Sheet requirements and
the manufacturers’ recommendations for the specified use conforming to all
federal, state and local laws, rules and regulations.

Emulsion batches should be mixed following recommendations of a testing
laboratory that determines the proper product and rate to meet site requirements.

Never add water to PAM, but instead add PAM slowly to water.
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Dry form (powder) may be applied by hand spreader or a mechanical spreader.

Mixing with dry, silica sand will aid in spreading. Pre-mixing of dry form PAM
into fertilizer, seed, or other soil amendments is allowed when specified in the
design plan. Application method should ensure uniform coverage to the target

area.

Installation Verification

Check all components of the practice during installation to ensure that
specifications are being met.

Common Problems
Consult with a qualified design professional if any of the following occur:

Maintenance

Problems with application equipment clogging.

Application specifications for PAM cannot be met; alternatives may
be required. Unapproved application techniques could lead to
failure.

Visible erosion occurs after application.

An operation and maintenance plan must be prepared for use by the operator
responsible for PAM application. Plan items should include the following items:

Reapply PAM to disturbed or tilled areas that require continued
erosion control.

Maintain equipment to provide uniform application rates.
Rinse all PAM mixing and application equipment thoroughly with

water to avoid formation of PAM residues and discharge rinse water
to soil areas where PAM stabilization may be helpful.

Downgradient deposition from the use of PAM may require periodic sediment
removal to maintain normal functions.
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Dust Control (DC)
PN

Practice Description
Dust control includes a wide range of techniques that prevent or reduce
movement of wind-borne soil particles (dust) during land disturbing activities.
This practice applies to construction routes and other disturbed areas where on-
site and off-site damage or hazards may occur if dust is not controlled.

Planning Considerations
Construction activities that disturb soil can be a significant source of air
pollution. Large quantities of dust can be generated, especially in “heavy”
construction activities such as land grading for road construction and
commercial, industrial, or subdivision development.

The scheduling of construction operations so that the least amount of area is
disturbed at one time is important in planning for dust control.

The greatest dust problems occur during dry periods. Therefore, to the extent
practicable, do not expose large areas of bare soil during drought conditions.

Where wind erosion is a potential cause of dust problems, preserving vegetation
should be considered as a passive measure. Leave undisturbed buffer areas
between graded areas wherever possible.

Installing temporary- or permanent- surface stabilization measures immediately
after completing land grading will minimize dust problems.
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Design Criteria and Construction
Dust-control requirements should be designed by a qualified design professional
and plans and specifications should be made available to field personnel prior to
start of construction. Whenever possible, leave vegetated-buffer areas
undisturbed between graded areas.

Scheduling

Schedule construction operations so that the smallest area is disturbed at any one
time.

Permanent Methods

Vegetative Cover
For disturbed areas not subject to traffic, vegetation provides the most
practical method of dust control. Establish vegetative cover according to the
Permanent Seeding or Temporary Seeding Practice.

Topsoiling
This entails covering the surface with less erosive soil material. See
Topsoiling Practice for guidance.

Stone

Stone used to stabilize construction roads can also be effective for dust
control. Stone should be spread a minimum of 6” thick over construction
roads in the disturbed area. For heavily traveled roads or roads subjected to
heavy loads, the stone thickness should be 8” to 10”. A non-woven geotextile
meeting the requirements shown in the Table DC-1 for Class IV geotextiles
should be used under the rock when the subgrade is soft or the blow count is
less than 10.

Temporary Methods

Mulches
Mulch offers a fast, effective means of controlling dust when properly
applied. See Mulching Practice for guidelines on planning and installing the
practice.

Temporary Vegetative Cover
For disturbed areas where no activity is anticipated for 14 days or longer,
temporary seeding can effectively control dust. Establish vegetative cover
according to Temporary Seeding Practice guidelines.

Calcium Chloride
Calcium chloride may be applied by mechanical spreader as loose, dry
granules or flakes at a rate that keeps the surface moist, but not so high as to
cause water pollution or plant damage. Sites may need to be retreated
because the product degrades over time.
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Table DC-1  Requirements for Nonwoven Geotextile

Property Test method Class | Class I Class 1l Class IV *
Tensile strength (Ib) * g\rSEl)'\feEtﬂrwz Jr';ﬁr(l)imum ;anir?imum 90 minimum ;Ln]i-rslimum
Elongation at failure (%) > ASTM D 4632 =50 =50 =50 =50
Puncture (pounds) ASTM D 4833 80 minimum 60 minimum 40 minimum 40 minimum
Ultraviolet light (% ﬁsst;r-’r\lﬂrgxt)%ssire 70 minimum 70 minimum 70 minimum 70 minimum

residual tensile strength)

Apparent opening size

As specified As specified As specified As specified

(AOS) ASTM D 4751 max.no.40°®  max.no.40°® max.no.40°®  max. no.40?
Permittivity sec—1 ASTM D 4491 0.70 0.70 0.70 0.10
minimum minimum minimum minimum

Table copied from NRCS Material Specification 592.

1

2
3

Heat-bonded or resin-bonded geotextile may be used for classes Il and IV. They are particularly well
suited to class IV. Needle-punched geotextile are required for all other classes.

Minimum average roll value (weakest principal direction).

U.S. standard sieve size.

Spray-on Adhesives

Spray-on adhesives may be used on mineral soils for dust control. Traffic
must be kept off treated areas to prevent the product from becoming
ineffective. Examples of spray-on adhesives for use in dust control are listed
in Table DC-2.

Table DC-2  Spray-on Adhesives for Dust Control on Mineral Soil

Material Water Dilution Type of Nozzle Apply Gal/Ac
Latex Emulsion 12.5:1 Fine Spray 235
Resin In Water 4:1 Fine Spray 300

Chemical Stabilization (CHS)

PAM may be used on mineral soils for dust control. Traffic must be kept off
treated areas to prevent the product from becoming ineffective. The
manufacturer or supplier shall provide written application methods for PAM
and PAM mixtures. The application method shall ensure uniform coverage
to the target and avoid drift to non-target areas including waters of the State.
The manufacturer or supplier shall also provide written instructions to ensure
proper safety, storage, and mixing of the product. Refer to the Planning
Considerations for Chemical Stabilization (PAM) Practice for planning
considerations before deciding to use this product.

4-31




Surface Stabilization

Sprinkling or Irrigation
Sprinkling is especially effective for dust control on haul roads and other
traffic routes. Sprinkle the site until the surface is wet. Repeat as needed.
Also, bare areas may be kept wet with irrigation to control dust as an
emergency treatment.

Tillage

Tillage is used to roughen the site and bring clods and moist soil to the
surface. This is a temporary emergency measure that can be used on large,
open, disturbed areas as soon as soil blowing starts. Begin tilling on the
windward edge of the site. The depth of tillage is determined by the depth to
moist soil and the amount of moist soil desired at the surface. In sandy soils,
the depth to moist soil

may make tillage

impractical.

Barriers
A board fence, wind
fence, sediment fence,
hay bales, or similar
barriers can control air
currents and blowing
soil. Place barriers
perpendicular to
prevailing air currents
at intervals about 15
times the barrier

height. Figure 1 Sand Fence (http://www.gulfmex.org/crp/7004/fence.jpg)

Street Cleaning
Use a street sweeper to remove the source materials.

Maintenance
Check construction site during vehicular traffic or windy conditions to see
if measures are working adequately. Maintain dust-control measures
continuously throughout dry-weather periods, until all disturbed areas
have been stabilized.
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Erosion Control Blanket (ECB)

BEEEH

Practice Description

To aid in controlling erosion on critical areas by providing a protective cover
made of straw, jute, wood or other plant fibers; plastic, nylon, paper or cotton.
This practice is best utilized on slopes and channels where the erosion hazard is
high, and plant growth is likely to be too slow to provide adequate protective
cover. Erosion control blankets are typically used as an alternative to mulching
but can also be used to provide structural erosion protection. Some important
factors in the choice of a blanket are: soil conditions, steepness of slope, length of
slope, type and duration of protection required to establish desired vegetation,
and probable sheer stress.

Planning Considerations
Care must be taken to choose the type of blanket that is most appropriate for the
specific project needs. Fourteen classes of erosion control blankets are discussed
in this practice. Manufacturer’s instructions and recommendations, as well as a
site visit by the qualified design professional and site-plan reviewer are highly
recommended to determine a product’s appropriateness.

Temporary Erosion Control Blankets
Benefits of using temporary, erosion-control blankets include the following:
e Protection of the seed and soil from raindrop impact and subsequent
displacement.
e Thermal consistency and moisture retention for the seedbed area.

e Stronger and faster germination of grasses and legumes.
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e Spreading stormwater runoff to prevent rill erosion of slopes.
o Prevention of sloughing of topsoil added to steeper slopes.

o Because temporary blankets will deteriorate in a short period of time,
they provide no enduring reduction in erosion potential.

Table ECB-1  Types of Erosion Control Blankets

Type of Erosion Main Use Comments
Control
Netting Synthetic or natural fiber mesh installed Provides minimal structural erosion
over disturbed area to hold organic resistance. Mulch applied using
mulch and/or seed in place. standard procedures.
Biodegradable Natural fiber blanket held together by Provides 1- to 5-year protection
Erosion Control netting_to provide temporary erosion from erosion. Metal staples used as
protection on slopes up to 1:1; and anchors.
Blanket channels with permissible shear stress
up to 4 Ibs./ft.
Permanent Synthetic blanket material which Provides minimal protection from
Erosion Control provides permanent erosion _control on wave action around po_nds and
slopes up to 1:1; channels with lakes. Permanent erosion control
Blanket increased water flow velocities and blankets extend the limits of
increased shear stress. vegetation. Metal staples used as
anchors.
Turf 3-dimensional permanent synthetic mat ~ Provides a substantial increase in
Reinforcement th_at provides a matrix to greatly _ eros!on resistar_lce. Ma_y provide
reinforce the root system of the desired erosion protection equivalent to
Mat vegetation for permanent erosion stone or concrete liners.
protection in high flow channels and on
critical slopes.

Permanent Erosion Control Blankets
Permanent erosion control blankets are also known as permanent-soil reinforcing
mats or turf-reinforcement mats. Roots penetrate and become entangled in the
matrix, forming a continuous anchorage for surface growth and promoting
enhanced energy dissipation.

Benefits of using permanent, erosion-control blankets, in addition to the benefits
gained from using a temporary blanket include the following:

Sediment from stormwater flows is deposited in the matrix providing a fine
soil-growth medium for the development of roots.

In stormwater channels, blankets and the vegetative-root system form an
erosion resistant cover which resists hydraulic uplift and shear forces of
channel flows.

Tables ECB-2 and ECB-3 give typical applications of the different classes of
erosion control blankets.
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Table ECB-1 Temporary Erosion Control Blanket Classes and Applications

Class Application

1A Designed for use on geotechnically stable slopes with gradients up to 5:1 and
) channels with shear stresses up to .25 pounds per square foot.

1B Designed for use on geotechnically stable slopes with gradients up to 4:1 and
’ channels with shear stresses up to .5 pounds per square foot.

1.C Designed for use on geotechnically stable slopes with gradients up to 3:1 and
’ channels with shear stresses up to 1.5 pounds per square foot.

1.D Designed for use on geotechnically stable slopes with gradients up to 2:1 and
) channels with shear stresses up to 1.75 pounds per square foot.

2 A Designed for use on geotechnically stable slopes with gradients up to 5:1 and
’ channels with shear stresses up to .25 pounds per square foot.

°B Designed for use on geotechnically stable slopes with gradients up to 4:1
’ and channels with shear stresses up to .5 pounds per square foot.

2C Designed for use on geotechnically stable slopes with gradients up to 3:1 and ch
’ stresses up to 1.5 pounds per square foot.

2D Designed for use on geotechnically stable slopes with gradients up to 2:1 and
’ channels with shear stresses up to 1.75 pounds per square foot.

3A Designed for use on geotechnically stable slopes with gradients up to 5:1 and
’ channels with shear stresses up to .25 pounds per square foot.

3B Designed for use on geotechnically stable slopes with gradients up to 1.5:1 and
) channels with shear stresses up to 2 pounds per square foot.

4 Designed for use on geotechnically stable slopes with gradients up to 1:1 and
channels with shear stresses up to 2.25 pounds per square foot.

Table ECB-3 Permanent Erosion Control Blanket Classes and Applications

Class Application

5A Designed for use on geotechnically stable slopes with gradients up to 0.5:1
) and channels with shear stresses up to 6 pounds per square foot.

5B Designed for use on geotechnically stable slopes with gradients up to 0.5:1
: and channels with shear stresses up to 8 pounds per square foot.

5.C Designed for use on geotechnically stable slopes with gradients up to 0.5:1
) and channels with shear stresses up to 10 pounds per square foot.
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Design Criteria and Construction
Prior to the start of construction, the application of erosion control blankets should be
designed by a qualified design professional and plans and specifications should be
available to field personnel.

Site Preparation

Grade the site in accordance with the approved design to a smooth and uniform surface,
free of debris.

Add and incorporate topsoil where needed.

Make sure seedbed is firm, yet friable.

General

All blankets shall be nontoxic to vegetation and to the germination of seed and shall not
be injurious to the unprotected skin of humans. Erosion control products shall be of
sufficient strength to hold the prepared ground and, if applicable, cover material (mulch,
sod, etc.) in place until an acceptable growth of natural or planted material is established.

Erosion control products shall be identified by a classification designation (Class 1.A,
1.B, 1.C, etc.) where the classification is based on the physical properties of the product.

Class Designations and Durability

Erosion control products shall have the configurations and durability as shown in
Tables ECB-4 and ECB-5.
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Table ECB-4 Typical Configuration and Durability of Temporary Erosion Control

Blankets
Class Designation Usual Configuration Typ'ca?'.
Durability
1.A Mulch control netting consisting of rapidly degrading
Ultra-short term mulch control photodegradable synthetic mesh or woven biodegradable natural 3 months
netting fiber netting.
1B An erosion control blanket composed of processed rapidly
Ultra-short term netless erosion degrading natural and/or polymer fibers mechanically interlocked 3 months
control blanket or chemically adhered together to form a continuous matrix.
An erosion control blanket composed of processed degradable
1.C natural and/or polymer fibers mechanically bound together by a
Ultra-short term single net erosion  single rapidly degrading, synthetic or natural fiber netting to form
) ; : 3 months
control blanket or open weave a continuous matrix. Or an open weave textile composed of
textile processed rapidly degrading natural or polymer yarns or twines
woven into a continuous matrix.
1.D An erosion control blanket composed of processed natural or
Ultra-short term double net erosion  polymer fibers mechanically bound between 2 rapidly degrading, 3 months
control blankets synthetic or natural fiber nettings to form a continuous matrix.
2.A Mulch control netting consisting of photodegradable synthetic 12 months
Short-term mulch control netting mesh or woven biodegradable natural fiber netting.
2.B An erosion control blanket composed of processed degradable
Short-term netless erosion control natural and/or polymer fibers mechanically interlocked or 12 months
blanket chemically adhered together to form a continuous matrix.
An erosion control blanket composed of processed degradable
2.C natural and/or polymer fibers mechanically bound together by a
Short-term  single net erosion single degradable, synthetic or natural fiber netting to form a 12
. ; 3 months
control blanket or open weave continuous matrix. Or an open weave textile composed of
textile processed degradable natural or polymer yarns or twines woven
into a continuous matrix.
2.D An erosion control blanket composed of processed natural or
Short-term double net erosion polymer fibers mechanically bound between 2 synthetic or 12 months
control blanket natural fiber nettings to form a continuous matrix.
3A Mulch control netting consisting of a slow degrading synthetic
Extended-term  mulch  control h ° 24 months
: mesh or woven natural fiber netting.
netting
An erosion control blanket composed of processed slow
3B degrading natural and/or polymer fibers mechanically bound
: . together between 2 slow degrading synthetic or natural fiber
Extended-term  erosion  control ; . h ) 24 months
blanket or open weave textile nettings to form a continuous matrng. Or an open weave textile
composed of processed slow degrading natural or polymer yarns
or twines woven into a continuous matrix.
An erosion control blanket composed of processed slow
degrading natural and/or polymer fibers mechanically bound
4 together between 2 slow degrading synthetic or natural fiber
Long-term erosion control blanket 9 g 9 sy 36 months

or open weave textile

nettings to form a continuous matrix. Or an open weave textile
composed of processed slow degrading natural or polymer yarns
or twines woven into a continuous matrix.
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Table ECB-5 Typical Configuration and Durability of Permanent Erosion Control Blankets

Permanent turf

sufficient thickness, strength and void space

Class Usual Configuration Typical Durability
Designation
5.A A non-degradable turf reinforcement mat with

reinforcement mat

vegetation reinforcement.

reinforcement mat for permanent erosion protection and Permanent
vegetation reinforcement.

5B A non-degradable turf reinforcement mat with

Permanent turf sufficient thickness, strength and void space

reinforcement mat for permanent erosion protection and Permanent
vegetation reinforcement.

5C A non-degradable turf reinforcement mat with

Permanent turf sufficient thickness, strength and void space
for permanent erosion protection and Permanent

Materials Physical Requirements

A properly designed erosion control blanket installation requires selection of a product
manufactured with physical properties to withstand the stresses the product will be
subjected to for the design life of the product. Table ECB-6 gives the minimum physical
requirements for each class of blanket.
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Table ECB-6 Minimum Physical Requirements For Erosion Control Blankets

[o2 &2 NN

Property
Minimum Minimum Maximum “C" UV Stability Minimum
Tensile Permissible Shear Factor for  (Minimum % Thickness
Strength Stress Temporary tensile retention) (inches)

Class (pounds/ft.) (pounds/sg. ft.) Products for  Permanent For Permanent
(ASTM D (ASTM D 6460)%, ° (ASTM D 6459)%, Products Products
4595) * (ASTM D 4355)  (ASTM D

(500 hour exp.)  6525)*

1A°® 5 0.25 010 @5:1 N/A N/A

1.B 5 0.50 010 @ 4:1 N/A N/A

1.Cc 50 1.50 0.15 @ 3:1 N/A N/A

1.D 75 1.75 0.20 @ 2:1 N/A N/A

2.A° 5 0.25 0.10 @ 5:1 N/A N/A

2.B 5 0.50 010 @ 4:1 N/A N/A

2.C 50 1.50 015 @ 3:1 N/A N/A

2.D 75 1.75 0.20 @ 2:1 N/A N/A

3A° 25 0.25 0.10 @ 5:1 N/A N/A

3B 100 2.00 0.25@ 1.5:1 N/A N/A

4 125 2.25 025 @ 1:1 N/A N/A

5A7 125 6.00 N/A 80 0.25

587 150 8.00 N/A 80 0.25

5C7 175 10.00 N/A 80 0.25

Minimum average roll values, machine direction. For turf reinforcement mats used in field conditions with high loading and/or
high survivability requirements tensile strengths of 3000 pounds/ft or greater.

Minimum shear stress the rolled erosion control products or turf reinforcement mats can sustain without physical damage or
excess erosion (>.5" of soil loss) during a 30 minute flow event in large scale testing. These performance test values should
be supported by periodic bench scale testing under similar test conditions and failure criteria using Erosion Control
Technology Council Test Method no. 3. For temporary products the permissible shear stress levels were established for
each class based on historical experience with products characterized by Manning’s roughness coefficients in the range of
0.03 to 0.05.

“C” factor calculated as ratio of soil loss from rolled erosion control product protected slope (tested at the specified gradient) to
soil loss from unprotected (control) plot in large scale testing. These performance test values should be supported by periodic
bench scale testing under similar test conditions and failure criteria using Erosion Control Technology Council Test Method
no.2.

Minimum average roll values.

Other large scale test methods may be determined acceptable.

Obtain maximum “C” factor and allowable shear stress for mulch control nettings with the netting used in conjunction with pre-
applied mulch material.

For turf reinforcement mats containing degradable components, all property values must be obtained on the non-degradable
portion of the matting alone.
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Product Placement
The erosion control product should be placed immediately after completion of the
preparation of the area where the product will be placed.

Follow the manufacturer’s recommendations for installation or use the following
instructions. If there is a conflict, follow the manufacturer’s recommendations. Strips
shall be rolled out flat, parallel to the direction of flow, in flumes and ditches. On steep
cut or fill slopes, strips shall be rolled out flat, and perpendicular to the direction of flow
to reduce rill erosion. When 2 or more strips are required to cover an area, they shall
overlap at least 3" (75 mm); however, excelsior blankets will not require lapping but are
to be butted together and stapled with half of each staple located in each of the adjoining
blankets. Ends of strips shall overlap at least 6” (150 mm) with the upgrade section on
top. The upslope end (anchor slot) of each strip shall be buried in 6” (150 mm) vertical
slots, and soil tamped firmly against it. Figure ECB-1 shows typical erosion control
blanket installation. When conditions are warranted by the opinion of the qualified design
professional, any other edge exposed to excessive flow shall be buried as noted above.
The erosion control product shall be spread evenly and smoothly, and shall be in contact
with the soil at all points. The product should not be stretched tight in such a manner that
the material “tents” over the soil surface. If the manufacturer's recommendations for
installation of the erosion control product are different that those given here, the
Contractor will be required to follow the more stringent of the two.

Figure ECB - 1 Erosion Control Blanket Placement (Source: EPA)

Check slots shall be 24" (600 mm) minimum width and separate strips of erosion control
product placed at right angles to the direction of water flow immediately prior to placing
the general covering of the product. Check slots shall be made by burying a tight fold of
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the product vertically in the soil a minimum of 6” (150 mm) deep, and tamping and
stapling the fold in place. Check slots shall be placed so that one check slot, junction slot,
or anchor slot of the erosion control product occurs every 50 feet (15 m) of slope. If the
manufacturer's recommendations for the installation of check slots are different than
those given here, the Contractor will be required to follow the more stringent of the two.

Each strip shall be stapled in 3 rows, at each edge and the center, with staples spaced not
more than 3 feet (900 mm) longitudinally. Check slots and ends of strips shall be stapled
at 9” (225 mm) intervals across their width.

For temporary blankets, staples should be U-shaped wire with an 11-gauge thickness or
greater. Staples should be of sufficient thickness for soil penetration without undue
distortion. The legs of the staples shall be at least 6” long with a crown of 1”.
Appropriate biodegradable staples can be used in lieu of wire staples.

Permanent blankets shall be anchored in one of two ways. Blankets can be anchored
using sound wood stakes, 1” by 3" stock sawn in a triangular shape. The length of the
stakes shall be from 12" to 18" depending upon the soil compaction at the site. Stakes
shall be installed on 4 feet centers along each edge of the blanket. Blankets can also be
anchored using U shaped staples of 11 gauge steel or greater with a minimum leg length
of 8” and a 2" crown.

GROUND ANCHORING
WIRE STAPLES

LONGITUDINAL ANCHOR TRENCH
AT TOP OF SLOPE

EROSION

AT TOE OF SLOPE

EROSION CONTROL BLANK
ISOMETRIC VIEW

Figure ECB - 2 Erosion Control Blanket Detail

Construction Verification
Check finished grade, dimensions and staple spacing of erosion control blankets. Check
materials for compliance with specifications.

4-41



Surface Stabilization

Common Problems
Consult with a qualified design professional if any of the following occur:

Maintenance

Movement of the blanket or erosion under the blanket is observed.

Poor contact between the soil and the erosion control blanket results in surface
water flowing under rather than over the blanket, causing erosion; retrench or
reanchor to direct water over blanket.

Blanket inadequately or improperly stapled results in tenting, blanket movement
or displacement; reinstall and ensure blanket is properly anchored.

Unstable slope results in blanket or slope failure; determine cause of slope
failure, stabilize slope and reinstall blanket.

Variations in topography on site indicate erosion control mat will not function as
intended; changes in plan may be needed, or a blanket with a shorter or longer
life may be needed.

Design specifications for seed variety, seeding dates or erosion control materials
cannot be met; substitution may be required. Unapproved substitutions could
result in failure to establish vegetation or breach of contract.

Inspect after storm events until vegetation is established for erosion or undermining
beneath the blankets. If any area shows erosion, pull back that portion of the blanket, add
tamped soil and reseed; then resecure the blankets.

If blankets should become dislocated or damaged, repair or replace and resecure
immediately.

References

BMPs from Volume 1

Chapter 4
Land Grading (LG)
Mulching (MU)

4-16
4-48
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Housekeeping Practices (HK)
®9

Practice Description
Housekeeping practices describes the various activities and measures, in addition to the
specific practices used for erosion and sediment control that are essential during
construction for the protection of environmental quality. Housekeeping is applicable at all
construction sites.

Planning Considerations
In addition to the sediment- and erosion-control practices included in the manual that deal
directly with sediment and erosion control, some general housekeeping practices are
essential to the pollution prevention aspect of a Stormwater Pollution Prevention Plan.
Housekeeping addresses these practices. Included in the practice are the following
different areas:

= Inspection and Maintenance Procedures

= Materials Inventory

= Spill Prevention and Material Management Practices

= Spill Controls

= Hazardous Products

= Air Emissions (excessive odor)

= Other Good Housekeeping Practices (i.e. fugitive spray, excessive noise and
aesthetics)
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Design Criteria

Inspection and Maintenance Procedures
The following inspection and maintenance procedures need to be followed to maintain
adequate sediment and erosion controls:

e All control measures need to be inspected at least once per week and following
any accumulation of rainfall of 1/2" or more within a 24-hour period.

o All measures need to be maintained in good working order. If a repair is
necessary, it should be initiated within 24 hours of report.

o Silt fence and straw bales need to be inspected weekly for proper anchorage and
leakage underneath. Silt fencing should also be inspected for tears.

o Built-up sediment needs to be removed from silt barriers when it has reached %
of the height of the barrier. Sediment needs to be placed in a stabilized site to
prevent re-entry into the same site or another entrapment area.

e Sediment basins need to be inspected for depth of sediment on a monthly basis
and built-up sediment needs to be removed when %2 of the basin volume is filled.

e Temporary and permanent seeding and plantings need to be inspected for bare
spots, washouts and healthy growth. A person should be designated to be
responsible for maintaining planted areas until growth has reached 1” in height
and the area planted has 70% ground cover.

Materials Inventory

A materials list should be compiled for items that will be stored outside on the site
during construction. For example:

Pipe, fittings and joint compounds for underground
utility piping

Gravel and stone bedding material

Concrete forming materials

Other (specify)

NOTE: Fuels, oils and other petroleum products; forming oils and compounds;
fertilizers; pesticides; strippers; detergents; cleaners; or any other hazardous or
toxic compounds should not be stored outside on the site unless specifically agreed
upon by all responsible parties, including those persons responsible for enforcing
local ordinances and policies. On-site storage should meet all local, state and federal
rules regarding secondary containment. Additionally, local ordinances may require
fencing and security measures for storage of these products.
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Spill Prevention and Material Management Practices

Petroleum Products

All vehicles kept on the site need to be monitored for leaks and receive regular preventive
maintenance to reduce the chance of leakage. A Spill Prevention Control and
Countermeasures (SPCC) plan should be developed for the facility to address the safe
storage, handling and clean up of petroleum products and other chemicals. Petroleum
products should be stored in tightly sealed containers, that are clearly labeled. If
petroleum products are stored on site, a secondary containment facility will be required if
the cumulative storage capacity of all tanks, greater than 55 gallons, at the site exceeds
1,320 gallons.

Fueling & Servicing

No fueling, servicing, maintenance, or repair of equipment or machinery should be done
within 50 feet of a stream, or within 100 feet of a stream classified for public water
supply (PWS), with special designation, protected vegetation (tree drip-line), or a
sinkhole.

Mud Tracking

A stabilized construction entrance needs to be designated on the plan. The practice
construction exit pad provides design details for planning such an entrance.

Only designated entrances should be used for construction access to the site. The General
Contractor should be responsible for keeping mud cleaned from adjoining streets on a
daily basis if needed.

Concrete Trucks

Concrete trucks should be allowed to wash only in locations where discharge is directed
to a sediment basin. It is not permissible to discharge concrete wash directly to streams or
storm drains. Alkalinity and chemical additives could be harmful to fish, stream bottom
macroinvertebrates and wildlife.

Disposal of QOil

No fuels, oils, lubricants, solvents, or other hazardous materials can be disposed of on the
site. All hazardous material must be properly disposed of in accordance with State law.

Trash/Solid Waste

The General Contractor is responsible for disposing of all solid waste from the site in
accordance with State law. Dumpsters or other collection facilities must be provided as
needed. Solid waste may not be buried on the site.

Sanitary Waste

The General Contractor is responsible for providing sanitary facilities on the site.
Sanitary waste may be disposed only in locations having a State permit.
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Other Discharges

Water for pressure testing sanitary sewers, flushing water lines, sand blasting, concrete
cleansing, etc., may be discharged only in approved areas. Discharge of hydrostatic test
water may require additional permitting, particularly if chlorinated public water is used.

Spill Controls

In addition to the good housekeeping practices and material management practices listed
previously, the following procedures need to be followed for spill prevention and clean-

up:

Contaminated Soils

Manufacturer's recommended methods for spill cleanup needs to be clearly
posted and site personnel need to be made aware of the procedures and the
location of the information and cleanup supplies. Refer to material safety
data sheets (Material Safety Data Sheet).

Material and equipment necessary for spill cleanup needs to be kept in the
material storage area on-site. Equipment and materials include, but are not
limited to; brooms, dust pans, mops, rags, gloves, goggles, absorbent clay
(kitty litter), sand, sawdust, absorbent mats, and plastic and metal trash
containers specifically for this purpose.

All spills need to be cleaned up immediately after discovery and properly
containerized for proper disposal. Burial is not acceptable.

The spill area must be kept well ventilated and personnel need to wear
appropriate protective clothing to prevent injury from contact with a
hazardous substance.

Spills of toxic or hazardous material must be reported immediately to the
appropriate state or local government agency, regardless of the size.

The spill prevention plan needs to be adjusted to include measures to prevent
this type of spill from being repeated, and the plan needs to show how to
clean up the spill if another one does occur.

Removal of contaminated soils and underground storage tanks should be based on
information provided by the Mississippi Department of Environmental Quality following
a proper site assessment.

Hazardous Products

Products must be kept in original containers unless they are not resealable. If product is
transferred to a new container, it must be properly marked and labeled.

Original labels and material safety data sheets should be retained.

If surplus product must be disposed, disposal must be done in accordance with
Mississippi Department of Environmental Quality regulations.
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Air Emissions

Open burning must meet the criteria found in the State of Mississippi’s Air Emissions
Regulations found in APCS-1, Section 3.7. Other considerations are discussed below.

Burning
Burning on the site may require a permit from the Mississippi Forestry Commission.
County or city ordinances may also apply. Starting disposal fires with diesel fuel or old
tires is not a recommended practice. The use of burn pits with fans to generate hot
disposal fires decreases the fire disposal time and minimizes smoke.

Dust Control
Apply measures that minimize dust. Stabilizing areas with mulch as soon as possible can
minimize dust. Watering should be provided in unstabilized areas (See Dust Control
Practice).

Other Good Housekeeping Practices

In addition to the foregoing, the following good housekeeping practices need to be
followed during the construction of the project:

e An effort should be made to store only enough products to do the job.

o All materials stored on-site should be stored in a neat, orderly manner in their
appropriate containers and, if possible, under a roof or other enclosure.

e Products should be kept in their original containers with the original
manufacturer's label.

o Whenever possible, all of a product should be used up before disposing of
the container.

e Manufacturer's recommendations for proper use and disposal must be
followed (see Material Safety Data Sheet).

e The site superintendent should inspect daily to ensure proper usage, storage
and disposal of materials.

o Fertilizers need to be applied only in the minimum amounts recommended by
the manufacturer.

o All paint containers need to be tightly sealed and stored when not required
for use. Excess paint shall not be dumped into the storm sewer system but
should be properly disposed of according to manufacturer's instructions (see
Material Safety Data Sheet) and State regulations.

e The site should be kept clean and well groomed (trash picked up regularly,
weeds mowed and signs maintained).

o Offsite fugitive spray from dust control, sand blasting and pressure washing
must be minimized to the extent possible.

e Locate activities that generate odors and noise as far from surrounding
properties as possible (this item includes portable toilets, burn sites, fueling
areas, equipment repair areas and dumpsters).

References
BMPs from Volume 1

Chapter 4
Dust Control (DC) 4-29
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Mulching (MU)
@

Practice Description

Mulching is the application of plant residues such as straw or other suitable materials to
the soil surface. Mulch protects the soil surface from the erosive force of raindrop impact
and reduces the velocity of overland flow. It helps seedlings germinate and grow by
conserving moisture, protecting against temperature extremes and controlling weeds.
Mulch also maintains the infiltration capacity of the soil. Mulch can be applied to seeded
areas to help establish plant cover. It can also be used in unseeded areas to protect
against erosion over the winter or until final grading and shaping can be accomplished
except in areas with concentrated flow.

Planning Considerations
Surface mulch is the most effective, practical means of controlling runoff and erosion on
disturbed land prior to vegetation establishment. Mulch absorbs the energy associated
with raindrops and thereby minimizes soil-particle detachment, which is the initiation
step of erosion.

Mulch also reduces soil moisture loss by evaporation, prevents crusting and sealing of the
soil surface, moderates soil temperatures, and provides a suitable microclimate for seed
germination.

Organic mulches such as straw, wood chips and shredded bark have been found to be
very effective mulch materials. Materials containing weed and grass seeds that may
compete with establishing vegetation should not be used. Also, decomposition of some
wood products can tie up significant amounts of soil nitrogen, making it necessary to
modify fertilization rates or add fertilizer with the mulch.
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A variety of erosion-control blankets have been developed in recent years for use as
mulch, particularly in critical areas such as waterways and channels. Various types of
netting materials are also available to anchor organic mulches.

The choice of materials for mulching should be based on soil conditions, season, type of
vegetation to establish, and size of the area. Properly applied and tacked mulch is always
beneficial. Mulching is especially important when conditions of germination are not
optimum, such as midsummer and early winter, and on difficult sites with cut slopes, or
fill slopes and droughty soils.

Straw is the most commonly used material in conjunction with seeding. Wheat straw is
the mostly commonly used straw, and can be spread by hand or with a mulch blower. If
the site is susceptible to blowing wind, the straw should be tacked down with a tackifier,
a crimper, or a disk to prevent loss. Some site developers always require that straw mulch
be tacked by an approved method.

Wood chips are suitable for areas that will not be closely mowed, and around ornamental
plantings. Chips do not require tacking. Because they decompose slowly, they must be
treated with 12 pounds of nitrogen per ton to prevent nutrient deficiency in plants. They
can be an inexpensive mulch if the chips are obtained from trees cleared on the site.

Wood fiber refers to short cellulose fibers applied as a slurry in hydroseeding operations.
Wood-fiber hydroseeder slurries may be used to tack straw mulch on steep slopes, critical
areas, and where harsh climatic conditions exist.

Compost, peanut hulls, and pine straw are organic materials that potentially make
excellent mulches but may only be available locally or seasonally. Creative use of these
materials may reduce costs.

Jute mesh or the various types of netting is very effective in holding mulch in place on
waterways and slopes before grasses become established.

Erosion-control blankets promote seedling growth in the same way as organic mulches

and are suited for use in areas with concentrated flows (see Erosion-Control Blanket
Practice).

Design Criteria and Installation
Mulching should be designed by a qualified design professional and plans and
specifications should be made available to field personnel prior to start of construction.

Site Preparation
Divert runoff water from areas above the site that will be mulched.
Remove stumps, roots, and other debris from the construction area.
Grade area as needed to permit the use of equipment for seeding, mulching, and

maintenance. Shape area so that it is relatively smooth.
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If the area will be seeded, follow seeding specifications in the design plan and apply
mulch immediately after seeding.

Spreading the Mulch
Select a mulch material based on the site and practice requirements, availability of
material, and availability of labor and equipment. Table MU-1 lists commonly used
mulches.

Uniformly spread organic mulches by hand or with a mulch blower at a rate which
provides about 75% ground cover. When spreading straw mulch by hand, divide the area
to be mulched into sections of approximately 1000 sg. ft. and place 70-90 pounds of
straw (1 % to 2 bales) in each section to facilitate uniform distribution. Caution, an over-
application of wheat straw will reduce stand success — do not over-apply wheat straw
when mulching a seeding application!

Anchor straw- or wood-cellulose mulch by one of the following methods:

e Crimp with a weighted, straight, notched disc or a mulch-anchoring tool to
punch the straw into the soil.

e Tack with a liquid tackifier designed to hold mulch in place. Use suitable
spray equipment and follow manufacturer’s recommendations.

e In more erosive areas, cover with netting, using a degradable natural or
synthetic mesh. The netting should be anchored according to manufacturer’s
specifications (see Erosion-Control Blanket Practice).

e On steep slopes and other areas needing a higher degree of protection, use
one of the following: 1) heavy natural nets without additional mulch; 2)
synthetic netting with additional mulch or; 3) erosion control mats/blankets.
These areas include grassed waterways, swales and diversion channels.

e Install netting and mats/blankets according to manufacturer’s specifications
making sure materials are properly anchored (see Erosion-Control Blanket
Practice).
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Table MU-1  Mulching Materials and Application Rates

Material Rate Per Acre Notes

and

(Per 1000 ft.?)
Straw with 1142 tons Spread by hand or machine to attain 75%
Seed (70 Ibs-90 Ibs) groundcover; anchor when subject to blowing.
Straw Alone 2143 tons Spread by hand or machine; anchor when
(no seed) (115 Ibs-160 Ibs) subject to blowing.

. 5-6 tons

Wood Chips (225 Ibs-270 Ibs) Treat with 12 Ibs. nitrogen/ton.

35 cubic yards
Bark (0.8 cubic yard) Can apply with mulch blower.

. 1-2 tons Spread by hand or machine; will not blow like

Pine Straw (45 Ibs-90 Ibs) straw.

10-20 tons Will wash off slopes. Treat with 12 Ibs.
Peanut Hulls (450 1bs-900 Ibs) nitrogen/ton.

Liquid-mulch binders can also be used to tack mulch subject to being blown away by
wind. Applications of liquid-mulch binders and tackifiers should be heaviest at the edges
of areas and at crests of ridges and banks, to resist wind. Binders should be applied
uniformly to the rest of the area. Binders may be applied after mulch is spread or may be
sprayed into the mulch as it is being blown onto the soil. Applying straw and binder
together is the most effective method. Liquid binders include an array of commercially
available synthetic binders.

Straw mulch may also be anchored with lightweight plastic, cotton, jute, wire or paper
netting which is stapled over the mulch. The manufacturer’s recommendations on
stapling netting should be followed.

Verification of Installation
Check materials and installation for compliance with specifications.

Common Problems
Consult with qualified design professional if either of the following occurs:

Variations in topography on site indicate the mulching materials will not
function as intended; changes in plan may be needed.

Design specifications for mulching materials or seeding requirements cannot
be met; substitution may be required. Unapproved substitutions could result
in erosion or seeding failure.

Problems that require remedial actions:

Erosion, washout and poor plant establishment; repair eroded surface, reseed,
re-mulch and anchor mulch.
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Mulch is lost to wind or stormwater runoff; reapply mulch and anchor
appropriately by crimping, netting or tacking.

Maintenance
Inspect all mulched areas periodically and after rainstorms for erosion and damage to the
mulch. Repair promptly and restore to original condition. Continue inspections until
vegetation is well established. Keep mower height high if plastic netting is used to
prevent netting from wrapping around mower blades or shaft.

References

BMPs from Volume 1

Chapter 4

Erosion-Control Blanket (ECB) 4-33
Permanent Seeding (PS) 4-53
Temporary Seeding (TS) 4-103
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Permanent Seeding (PS)

'
(PS)
;)

Practice Description
Permanent seeding is the establishment of perennial vegetation on disturbed areas from
seed. Permanent vegetation provides economical long-term erosion control and helps
prevent sediment from leaving the site. This practice is used when vegetation is desired
and appropriate to permanently stabilize the soil.

Planning Considerations
The advantages of seeding over other means of establishing plants include the smaller
initial cost, lower labor input, and greater flexibility of method.

Disadvantages of seeding include potential for erosion during the establishment stage,
seasonal limitations on suitable seeding dates, and weather-related problems such as
droughts.

The probability of successful plant establishment can be maximized through good
planning. The selection of plants for permanent vegetation must be site specific. Factors
that should be considered are types of soils, climate, establishment rate, and management
requirements of the vegetation. Other factors that may be important are wear, mowing
tolerance, and salt tolerance of vegetation.

Plant selection for permanent vegetation should be based on plant characteristics, site and
soil conditions, time of year of planting, method of planting, and the intended use of the
vegetated area. Climate factors can vary widely in Mississippi. Important plant attributes
are discussed in Vegetation Establishment for Erosion and Sediment Control in Chapter
2.
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Plant selection may include companion plants to provide quick cover on difficult sites,
late seedings, or where the desired permanent cover may be slow to establish. Annuals
are usually used for companion plants and should be selected carefully to prevent using a
species that provide so much competition that it prevents the establishment of the desired
species.

Seeding properly carried out within the optimum dates has a higher probability of
success. It is also possible to have satisfactory establishment when seeding outside these
dates. However, as plantings are deviated from the optimum dates, the probability of
failure increases rapidly. Seeding dates should be taken into account in scheduling land-
disturbing activities.

Site quality impacts both short-term and long-term plant success. Sites that have
compacted soils, soils that are shallow to rock, or have textures that are too clayey or too
sandy should be modified whenever practical to improve the potential for plant growth
and long-term cover success.

The operation of equipment is restricted on slopes steeper than 3:1, severely limiting the
quality of the seedbed that can be prepared. Provisions for establishment of vegetation on
steep slopes can be made during final grading. In construction of fill slopes, for example,
the last 4-6” might not be compacted. A loose, rough seedbed with irregularities that hold
seeds and lime and fertilizer is essential for hydroseeding. Cut slopes should be
roughened (see Land Grading Practice).

Proper mulching is critical to protect against erosion on steep slopes. When using straw,
anchor with netting. On slopes steeper than 2:1, jute, excelsior, or synthetic matting may
be required.

The use of irrigation (temporary or permanent) will greatly improve the success of
vegetation establishment.

Design Criteria and Installation

Scheduling

Prior to start of construction, plant materials, seeding rates and planting dates should be
specified by a qualified design professional. Plans and specifications should be referred
to by field personnel throughout the installation process.

Permanent seeding should be done during the specified planting period whenever
possible. When sites are only available for planting outside of the recommended planting
period, either an out-of-season permanent seeding, a temporary seeding, mulching or
chemical stabilization will be more appropriate than leaving the surface bare for an
extended period. If lime and fertilizer application rates are not specified, take soil
samples during final grading from the top 6" in each area to be seeded. Submit samples
to a soil testing laboratory for lime and fertilizer recommendations.

The schedule for work at the site should consider the recommended planting period and
whenever practical, the site work should accommodate seeding during the recommended
planting period.
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Plant Selection

Select plants that can be expected to meet planting objectives. To simplify plant
selection, use Figure PS-1 Geographical Areas for Species Adaptation and Table PS-1,
Commonly Used Plants for Permanent Cover. Mixtures commonly specified by the
Mississippi Department of Transportation are an appropriate alternative for plantings on
rights-of-ways. Additional information related to plantings in Mississippi is found in
Chapter 2 under the section Vegetation for Erosion and Sediment Control.

The plants used for temporary vegetation may be used for companion plants provided the
seeding rate is reduced by one half. See the Temporary Seeding Practice for additional
information on establishing temporary vegetation. Ryegrass or other highly competitive
plants should not be used as a companion plant.
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Figure PS-2 Geographical Areas for Species Adaptation
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Table PS-1 Commonly Used Plants for Permanent Cover with Seeding Rates and Dates

Species Seeding Planting Desired Fertilization Method of Zone of Native /
Rates/Ac Time pH Rate/Acre Establish-  Adaptability Introduced
Range ment
Introduced
15 Ibs. 3/1-7/15 * Potential
gg?r]nnagg alone 9/1 - 6.0-7.0 fs?%bis Seed or sod All for
10lbs. mix 11/30 Invasive-
ness
40 Ibs. 3/1-7/15
Bahia alone 9/1 - 6.0-7.0 16392?;3 Seed Cegt(;iltr?nd Introduced
30 Ibs. mix 11/30
40 lbs.
9/1 - 600 lbs. North and .
Fescue alone . 11/30 6.0-7.0 13-13-13 Seed Central Native
30 Ibs. mix
Saint 600 lbs. Central and .
Augustine -- 3/1-7/15 6.0-7.0 13-13-13 Sod only South Native
. 4 lbs. 600 Ibs.
Centipede alone 3/1-715 6.0-7.0 Seed or sod All Introduced
. 13-13-13
2.5 lbs mix
15 Ibs.
Carpet aone  31-715 60-70  200bS geadorsod Al Native
Grass . 13-13-13
10 Ibs. mix
Zoysia 600 Ibs.
Grass -- 3/1-7/15 6.0-7.0 13-13-13 Sod only All Introduced
Creeping 30 lbs.
alone 9/1 - 600 lbs. .
Red 295 |bs. 11/30 6.0-7.0 13-13-13 Seed All Native
Fescue .
mix
. 10 Ibs.
Weeping alone 3/1-7/15 6.0-7.0 600 lbs. Seed All Introduced
Lovegrass . 13-13-13
5 Ibs. mix
. 90 Ibs. 9/1 - _ 600 lbs .
Wheat alone 11/30 6.0-7.0 13-13-13 Seed All Native
. 9/1 - B 600 Ibs .
Ryegrass 30 Ibs. 11/30 6.0-7.0 13-13-13 Seed All Native
*White 9/1 - 400 Ibs
Clover 5 lbs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
*Crimson 9/1 — 400 Ibs
Clover 15 Ibs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
. 3/1-7/15
Sericea 400 Ibs.
Lespedeza 40 Ibs. 9/1 - 6.0-7.0 13-13-13 Seed All Introduced
11/30
*Hairy 9/1 - 400 lbs
Vetch 30 Ibs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
. 40 Ibs.
Browntop  jione  4/1-8/30 6.0-7.0 600 Ibs Seed Al Introduced
Millet . 13-13-13
15 Ibs. mix

* Note on Annuals:

perennials.

For permanent seeding, annuals can only

be used in a mixture with
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Seedbed Requirements
Establishment of vegetation should not be attempted on sites that are unsuitable due to
compaction or inappropriate soil texture, poor drainage, concentrated overland flow, or
steepness of slope until measures have been completed to correct these problems. To
maintain a good stand of vegetation, the soil must meet certain minimum requirements as
a growth medium. A good growth medium should have these attributes:

Sufficient pore space to permit root penetration.

e Enough fine-grained soil material (silt and clay) to maintain adequate
moisture and nutrient supply.

o Sufficient depth of soil to provide an adequate root zone. The depth to rock
or impermeable layers such as hardpans should be 12" or more, except on
slopes steeper than 2:1 where topsoiling is not feasible.

e A favorable pH range for plant growth, usually 6.0-6.5.

Sufficient nutrients (nitrogen, phosphorus and potassium) for initial plant
establishment.

e Freedom from large roots, branches, stones, or large clods. Clods and stones
may be left on slopes steeper than 3:1 if they are to be hydroseeded.

If any of the above attributes are not met; i.e., if the existing soil is too dense, coarse,
shallow or acidic to foster vegetation — chiseling, topsoil, or special amendments should
be used to improve soil conditions. The soil conditioners described below may be
beneficial or topsoil may be applied (for guidance on topsoiling see Topsoiling Practice).
These amendments should only be necessary where soils have limitations that make them
poor for plant growth or for turf establishment.

o Peat-appropriate types are sphagnum moss peat, reed-sedge peat, or peat
humus, all from fresh-water sources. Peat should be shredded and
conditioned in storage piles for at least 6 months after excavation.

e Sand-should be clean and free of toxic materials.

e Vermiculite-use horticultural grade.

¢ Rotted manure-use stable or cattle manure not containing undue amounts of
straw or other bedding materials.

e Thoroughly rotted sawdust-should be free of stones and debris. Add 6 Ibs of
nitrogen to each cubic yard.

Soil Amendments

Liming Materials
Lime (Agricultural limestone) should have a neutralizing value of not less than 90
percent calcium carbonate equivalent and 90 percent will pass through a 10-mesh sieve
and 50 percent will pass through a 60-mesh sieve.

Selma chalk should have a neutralizing value of not less than 80-percent calcium
carbonate equivalent and 90 percent will pass through a 10-mesh sieve.

Other liming materials that may be selected should be provided in amounts that provide
equal value to the criteria listed for agricultural lime or be used in combination with
agricultural limestone or Selma chalk to provide equivalent values to agricultural
limestone.
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Plant Nutrients
Commercial grade fertilizers that comply with current Mississippi Fertilizer Laws should
be used to supply nutrients required to establish vegetation.

Rates of Soil Amendments
Lime and fertilizer needs should be determined by soil tests. Soil testing is performed by
the Mississippi State University Extension Service Soil Testing Laboratory and provides
recommendations based on field tests on Mississippi soils. The local county Cooperative
Extension Service can provide information on obtaining soil tests. Commercial
laboratories that make recommendations based on soil analysis may be used.

When soil tests are not available, use the following rates for application of soil
amendments.

Lime (Agricultural Limestone or Equivalent — see Liming Materials)
Sandy soils: Use 1 ton/acre (exception on sandy soils — if the cover will be tall fescue and
clover use 2 tons/acre).

Clayey soils: 2 tons/acre.
(Do not apply lime to alkaline soils).

Fertilizer
Grasses alone: Use 400 Ibs/acre of 8-24-24 or the equivalent. Apply 30 Ibs of additional
nitrogen when grass has emerged and begun growth (approximately 0.8lbs/1000 ft?).

Grass-legume mixtures: Use 800 to 1200 Ibs/acre of 5-10-10 or the equivalent.
Legumes Alone: Use 800 to 1200 Ibs/acre of 0-10-10 or the equivalent.

Note: Fertilizer can be blended to meet exact fertilizer recommendations. Take soil test
recommendations to local fertilizer dealer for bulk fertilizer blends. This may be more
economical than bagged fertilizer.

Application of Soil Amendments
Apply lime and fertilizer evenly and incorporate into the top 6” of soil by disking,
chiseling, or other suitable means during seedbed preparation. Operate machinery on the
contour.

Seedbed Preparation
Install necessary sediment-control practices before seedbed preparation and complete
grading according to the approved plan.

Grade and loosen the soil to a smooth, firm surface to enhance rooting of seedlings and
reducing rill erosion. Break up large clods and loosen compacted, hard, or crusted-soil
surfaces with a disk, ripper, chisel, harrow or other tillage equipment. Avoid preparing
the seedbed under excessively wet conditions. Operate the equipment on the contour.
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For broadcast seeding and drilling, tillage, as a minimum, should adequately loosen the
soil to a depth of at least 6”, alleviate compaction, and smooth and firm the soil for the
proper placement of seed.

For no-till drilling, the soil surface does not need to be loosened unless the site has
surface compaction.

Incorporate lime and fertilizer to a depth of at least 6” with a disk or rotary tiller on
slopes of up to 3:1. On steeper slopes, lime and fertilizer may be applied to the surface
without incorporation. Lime and fertilizer may be applied through hydroseeding
equipment; however, fertilizer should not be added to the seed mixture during
hydroseeding. Lime may be added with the seed mixture.

Planting Methods
Seeding
Use certified seed for permanent seeding whenever possible. Certified seed is inspected
by the Mississippi Crop Improvement Association to meet high quality standards and will
be tagged with a “Certified Seed” tag. (Note: all seed sold in Mississippi is required by
law to be tagged to identify seed purity, germination, and presence of weed seeds. Seed
must meet state standards for content of noxious weeds.)

Seeding dates are determined using Figure PS-1 and Table PS-1.

Inoculate legume seed with the Rhizobium bacteria appropriate to the species of legume.
Details of legume inoculation are located in Chapter 2 in the part on Vegetation for
Erosion and Sediment Control under Inoculation of Legumes.

Seed should be uniformly planted with a cyclone seeder, a drill seeder, a cultipacker
seeder, or by hand on a fresh, firm, friable seedbed. If the seedbed has been sealed by
rainfall, it should be disked so the seed will be sown into a freshly prepared seedbed.

When using broadcast-seeding methods, subdivide the area into workable sections and
determine the amount of seed needed for each section. Apply one-half the seed while
moving back and forth across the area, making a uniform pattern; then apply the second
half in the same way, but moving at right angles to the first pass.

Cover broadcast seed by raking or chain dragging; then firm the surface with a roller or
cultipacker to provide good seed contact. Small grains should be planted no more than 1”
deep and grasses and legume seed no more than %" deep.

Hydroseeding
Surface roughening is particularly important when hydroseeding, as a roughened slope
will provide some natural coverage for lime, fertilizer, and seed. The surface should not
be compacted or smooth. Fine seedbed preparation is not necessary for hydroseeding
operations; large clods, stones, and irregularities provide cavities in which seeds can
lodge.

Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry

uniformly over the area to be treated. The seed carrier should be a cellulose fiber, natural
wood fiber or other approved fiber mulch material which is dyed an appropriate color to
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facilitate uniform application of seed. Use the correct legume inoculant at 4 times the
recommended rate when adding inoculant to a hydroseeder slurry. The mixture should be
applied within one hour after mixing to reduce damage to seed.

Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts
may damage seed and reduce germination and seedling vigor.

Fertilizer may be applied with a hydroseeder as a separate operation after seedlings are
established.

Agricultural lime is usually applied as a separate operation and spread in dry form. It is
not normally applied with a hydraulic seeder because it is abrasive and, also, may clog
the system. On the other hand, liquid lime is applied with a hydraulic seeder but because
of cost is used primarily to provide quick action for benefit of plants during their seedling
stage with the bulk of liming needs to be provided by agricultural lime. Dry lime may be
applied with the fertilizer mixture.

Sprigging
Hybrid Bermuda grass cannot be grown from seed and must be planted vegetatively.
Vegetative methods of establishing common and hybrid Bermuda grass, centipede grass
and zoysia include sodding, plugging and sprigging (see Sodding Practice).

When sprigs are planted with a sprigging machine, furrows should be 4-6" deep and 2
feet apart. Place sprigs no farther than 2 feet apart in the row and so that at least one
rooting node is in the furrow.

Broadcasting of sprigs is not recommended as the practice requires additional vegetative
material and is an unreliable method of planting. Hand planting of sprigs is
recommended instead with furrows 4-6” deep and 2 feet apart. Place sprigs no farther
than 2 feet apart in the row and so that at least one rooting node is in the furrow.

Mulching
The use of mulch provides instant cover and helps ensure establishment of vegetation
under normal conditions and is essential to seeding success under harsh site conditions
(see Mulching Practice). Harsh site conditions include slopes steeper than 3:1 and
adverse soils (shallow, rocky, or high in clay or sand). Areas with concentrated flow
should be treated differently and require sod, a hydromulch formulated for channels or an
appropriate erosion control blanket.

Irrigation
Moisture is essential for seed germination and vegetation establishment. Supplemental
irrigation can be very helpful in assuring adequate stands in dry seasons or to speed
development of full cover. It is a requirement for establishment of vegetation from sod
and sprigs and should be used elsewhere when feasible. However, irrigation is rarely
critical for low-maintenance vegetation planted at the appropriate time of the year.

Water application rates must be carefully controlled to prevent runoff. Inadequate or
excessive amounts of water can be more harmful than no supplemental water.
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Installation Verification

Check materials and installation for compliance with specifications during installation of
products.

Common Problems

Consult with a qualified design professional if the following occurs:

Design specifications for seed variety, seeding dates or mulching cannot be met;
substitutions may be required. Unapproved substitutions could lead to failure.

Seeding at the wrong time of the year results in an inadequate stand. Reseed
according to specifications of a qualified design professional (see
recommendations under Maintenance)

Inadequate mulching results in an inadequate stand, bare spots or eroded areas-
prepare seedbed, reseed, cover seed evenly and tack or tie down muich,
especially on slopes, ridges and in channels (see recommendations under
Maintenance).

Maintenance

Reseeding

Fertilizing

Mowing

Generally, a stand of vegetation cannot be determined to be fully established until
vegetative cover has been maintained for 1 year from planting.

Inspect seedlings monthly for stand survival and vigor. Also, inspect the site for erosion.

If stand is inadequate identify the cause of failure (choice of plant materials, lime and
fertilizer quantities, poor seedbed preparation or weather) and take corrective action. If
vegetation fails to grow, have the soil tested to determine whether pH is in the correct
range or nutrient deficiency is a problem.

Stand conditions, particularly the coverage, will determine the extent of remedial actions
such as seedbed preparation and reseeding. A qualified design professional should be
consulted to advise on remedial actions. Consider drill seeding where possible.

Eroded areas should be addressed appropriately by filling and/or smoothing, and
reapplication of lime, fertilizer, seed and mulch.

Satisfactory establishment may require refertilizing the stand in the second growing
season. Follow soil test recommendations or the specifications provided to establish and
maintain the planting.

Mow vegetation on structural practices such as embankments and grass-lined channels to
prevent woody plants from invading.

Other areas should be mowed to compliment the use of the site.
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Certain species can be weakened by mowing regimes that significantly reduce their food
reserves stored for the next growing season: fescue should not be mowed close during the
summer; sericea should not be mowed close in late summer.

Bermuda grass is tolerant of most mowing regimes and can be mowed often and close, if
so desired, during its growing season.

References

Volume 1
Chapter 2
Vegetation for Erosion and Sediment Control 2-10
Chapter 4
Land Grading (LG) 4-16
Topsoiling (TSG) 4-20
Mulching (MU) 4-48
Temporary Seeding (TS) 4-103

Appendices Volume

Appendix G
MDOT Vegetation Schedule G-1
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Preservation of Vegetation (PV)

&>

Practice Description
Preservation of vegetation is the avoidance of an area during land disturbing and
construction activities to prevent mechanical and other injury to desirable plants in the
planned landscape. The practice provides erosion and sediment control and is applicable
where vegetative cover is desired and the existing plant community is compatible with
the planned landscape.

Planning Considerations
Preservation of vegetation requires good site management to minimize the impact of
construction activities on existing vegetation.

Plants to save should be identified prior to any construction activity.

Proper maintenance, especially during construction, is important to ensure healthy
vegetation that can control erosion.

Different species, soil types, and climatic conditions will require different maintenance
activities.

Design Criteria and Installation

Preservation requirements should be designed by a qualified design professional and
plans should be made available to field personnel prior to start of construction
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Mark Plant Area for Retention
Groups of plants and individual trees to be retained should be located on a plan map.

Plant Protection

Limits of clearing should be planned
outside the drip line of groups or
individual trees to be saved. The clearing
should never be closer than 5 feet to the
trunk of a tree.

Flagging or other appropriate means of
marking the site of the groups of plants
and individual trees to be retained should
be required before construction begins.
Individual trees to be retained should be
marked with a highly visible paint or
surveyor’s ribbon in a band circling the
tree at a height visible to equipment
operators.

Restrict construction equipment, vehicular traffic, stockpiles of construction materials,
topsoil etc., from the areas where plants are retained and restrict these activities from
occurring within the drip line of any tree to be retained. Trees being removed shall not be
pushed into trees to be retained. Equipment operators shall not clean any of their
equipment by slamming it against trees to be retained.

Restrict burning of debris within 100 feet of the plants being preserved. Fires shall be
limited in size to prevent damage to any nearby trees.

Toxic material shall not be stored any closer than 100 feet to the drip line of any trees to
be retained. Toxic materials shall be managed and disposed of according to state laws.

Fencing and Armoring
Groups of plants and trees should be protected by fencing or armoring where necessary
(See Figure PV-I). The following types of fencing or armoring may be used:

Board Fence; a board fence may be constructed with 4” square posts set securely
in the ground and protruding at least 4 feet above the ground. A minimum of 2
horizontal boards should be placed between the posts. The fence should be
placed at the limits of the clearing around the drip line of the tree. If it is not
practical to erect a fence at the drip line, construct a triangular fence near the
trunk. The limits of clearing will still be the drip line as the root zone within the
drip line will still require protection.

Cord Fence; Posts at least 2" square or 2" in diameter set securely in the ground
and protruding at least 4 feet above the ground; posts should be placed at the
limits of clearing with 2 rows of cord %" or thicker at least 2 feet apart running
between posts with strips of surveyor’s tape tied securely to the string at intervals
of 3 feet or less.
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Earth Berms; Temporary earth berms may be constructed. The base of the berm
on the tree side should be located along the limits of clearing. Earth berms may
not be used for this purpose if their presence will create drainage patterns that
cause erosion.

Additional Trees; Additional trees may be left standing as protection between the
trees to be retained and the limits of clearing. However, in order for this
alternative to be used, trees in the buffer must be no more than 6 feet apart to
prevent passage of equipment and material through the buffer.

Plan for these additional trees to be evaluated prior to the completion of
construction and either given sufficient treatment to ensure survival or be
removed.

Trunk Armoring; As a last resort, a tree may be armored with burlap wrapping
and 2" studs wired vertically no more than 2" apart to a height of 5 feet. The
armoring should encircle the tree trunk. Nothing should ever be nailed to a tree.
The root zone within the drip line will still require protection.

Fencing and armoring devices should be in place before any construction work is
done and should be kept in good condition for the duration of construction
activities. Fencing and armoring should not be removed until the completion of
the construction project.
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Correct Trunk Armoring
Triangular Board Fence

Figure PV- 1 Fencing and Armoring
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Raising the Grade

When the ground level must be raised around an existing tree or group of trees, several
methods may be used to insure survival.

A well may be created around a group of trees or an individual tree slightly beyond the
drip line to retain the natural soil in the area of the feeder roots (see Figure PV-2).

When the well alternative is not practical or desirable, remove vegetation and organic
matter from beneath the tree or trees for a distance of 3 feet beyond the drip line and
loosen the surface soil to a depth of approximately 3” without damaging the roots.

Apply fertilizer in the root area of the tree to be retained. A soil test is the best way to
determine what type of fertilizer to use. In the absence of a soil test, fertilizer should be
applied at the rate of 1 to 2 pounds of 10-8-6 or 10-6-4 per inch of diameter at breast
height (dbh) for trees under 6” dbh and at the rate of 2 to 4 pounds of 10-8-6 or 10-6-4
per inch of dbh for trees over 6" dbh.

A dry well shall be constructed so as to allow for tree trunk diameter growth (see Figure
PV-3). A space of at least 1 foot between the tree trunk and the well wall is adequate for
old, slow growing trees. Clearance for younger trees shall be at least 2 feet. The well
shall be high enough to bring the top just above the level of the proposed fill. The well
wall shall taper slightly away from the tree trunk at a rate of 1" per foot of wall height.

The well wall shall be constructed of large stones, brick, building tile, concrete blocks, or
cinder blocks. Openings should be left through the wall of the well to allow for free
movement of air and water. Mortar shall only be used near the top of the well and only
above the porous fill.

Drain lines composed of 4” high quality drain tiles shall begin at the lowest point inside
the well and extend outward from the tree trunk in a wheel and spoke pattern with the
trunk as the hub. Radial drain lines shall slope away from the well at a rate of 4" per
foot. The circumference line of tiles should be located beneath the drip line of the trees.
Vertical tiles or pipes shall be placed over the intersections of the two tile systems if a fill
of more than 2 feet is contemplated. Vertical tiles shall be held in place with stone fill.
Tile joints shall be tight. A few radial tiles shall extend beyond each intersection and shall
slope sharply downward to insure good drainage. Tar paper or its approved equivalent
shall be placed over the tile and/or pipe joints to prevent clogging and large stone shall be
placed around and over drain tiles and/or pipes for protection.

A layer of 2" to 6” stone shall be placed over the entire area under the tree from the well
outward at least as far as the drip line. For fills up to 2 feet deep, a layer of stone 8" to
12" thick should be adequate.

A thick layer of this stone not to exceed 30" will be needed for deeper fills. A layer of 34"
to 1” stone covered by straw, fiberglass mat, or a manufactured filter fabric shall be used
to prevent soil from clogging the space between stones. Cinders shall not be used as fill
material. Filling shall be completed with porous soil such as topsoil until the desired
grade is reached. This soil shall be suitable to sustain specified vegetation.
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| DripLine
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Finished Grade

Retaining Wall\

Lowering the

Figure PV-2 Tree Well

Crushed stone shall be placed inside the dry well over the openings of the radial tiles to
prevent clogging. The area between the trunk and the well wall shall either be covered by
an iron grate or filled with a 50-50 mixture of crushed charcoal and sand to prevent
anyone from falling into the dry well.

Where water drainage through the soil is not a problem, coarse gravel in the fill may be
substituted for the tile. This material has sufficient porosity to ensure air drainage.
Instead of the vertical tiles or pipes in the system, stones, crushed rock and gravel may be
added so that the upper level of these porous materials slants toward the surface in the
vicinity below the drip line.

Raising the grade on only one side of a tree or group of trees may be accomplished by
constructing only half of one of these systems.

Grade

Shrubs and trees shall be protected from the harmful grade cuts by the construction of a
tree wall (see Figure PV-4). Following excavation, all tree roots that are exposed and/or
damaged shall be trimmed cleanly and covered with moist peat moss, burlap or other
suitable material to keep them from drying out.

The wall shall be constructed of large stones, brick, building tile, concrete block or cinder
block. The wall should be backfilled with topsoil, peat moss, or other organic matter to
retain moisture and aid in root development. Apply fertilizer and water thoroughly. The
tree plants should be pruned to reduce the leaf surface in proportion to the amount of root
loss. Drainage should be provided through the wall so water will not accumulate behind
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the wall. Lowering the grade on one side of the tree or group of trees can be

accomplished by constructing only half of this system.

Drip Line »—-—'
|

[
| |
| Fill with Sand & |
i . Crushed Charcoal I
Original Grade
ﬁv S

Ly

Fill with Stone  §

Al st do A

Vertical Drain

Fill Sail

- Straw or
Filter Fabric

Small Stone

Tar Paper

‘Tile Drain

Figure PV- 3 Tree Well Detail
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Figure PV- 4 Tree Wall Detail
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Trenching and Tunneling

Trenching should be done as far away from the trunks of trees as possible, preferably
outside the branches or crown spreads of trees, to reduce the amount of root area
damaged or killed by trenching activities. When possible trenches should avoid large
roots or root concentrations. This can be accomplished by curving the trench or by
tunneling under large roots and areas of heavy root concentration. Tunneling under a
species that does not have a large tap root may be preferable to trenching beside it as it
has less impact on root systems (see Figure PV-5).

Roots should not be left exposed to the air but should be covered with soil as soon as
possible or protected and kept moist with burlap or peat moss until the trench or tunnel
can be filled. The ends of damaged and cut roots shall be cut off smoothly and moist peat
moss, burlap or topsoil should be placed over the exposed area.

Trenches and tunnels shall be filled as soon as possible. Care should be taken to ensure
that air spaces are not left in the soil. Peat moss or other organic matter shall be added to
the fill material as an aid to inducing and developing root growth. The tree should be
fertilized and mulched to stimulate new root growth and enhance general tree vigor. If a
large part of the root system has been damaged the crown leaf surface area should be
reduced in proportion to the root damage. This may be accomplished by pruning 20-30
percent of the crown foliage. If the roots are damaged during the winter the crown should
be pruned before the next growing season. If roots are cut during the growing season,
pruning should be done immediately.
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Destruction of Feeder Roots Tunneling Under the Tree will
will Probably Kill the Tree Preserve Important Feeder Roots

Figure PV- 5 Trenching vs. Tunneling

Treating Damaged Trees
When trees are damaged during construction activities certain maintenance practices can
be applied to protect the health of the tree.

Soil aeration may be needed if the soil has been compacted. The soil around trees can be
aerated by punching holes 1 foot deep and 18" apart under the crown of trees with an iron

pipe.

Damaged roots should be cut off cleanly and moist peat moss, burlap or topsoil should be
placed over the exposed area. Bark damage should be treated by removing loose bark.

Tree limbs damaged during construction or removed for any other reason shall be cut off
above the collar at the branch junction.
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Trees that have been stressed or damaged should be fertilized to aid their recovery.
Trees should be fertilized in the spring or fall. Fall applications are preferred.

Fertilizer should be applied to the soil over the feeder roots. In no case should it be
applied closer than 3 feet to the trunk. Root systems of trees extend some distance beyond
the drip line. The area to be fertilized should be increased by ¥ the area of the crown. A
soil test is the best way to determine what type of fertilizer to use. In the absence of a soil
test, fertilizer should be applied at the rate of 1 to 2 pounds of 10-8-6 or 10-6-4 per inch
of dbh for trees under 6” dbh and at the rate of 2 to 4 pounds of 10-8-6 or 10-6-4 per inch
of dbh for trees over 6” dbh.

A ground cover or organic mulch layer should be maintained around trees to prevent
erosion, protect roots and to conserve water.

Verification of Practice

Check to determine that specifications are met as the areas are identified for retention, as
the plants are protected during construction and that damaged plants are treated or
replaced.

Common Problems

Consult with a qualified design professional if any of the following occur:

Soil compaction appears to be retarding plant growth or affecting plant
health.

Damage to plants appears to be severe and life threatening.
Plants appear to be of poor quality and are undesirable for retention.
Problems during construction that require remedial actions:

Erosion — eroded areas should be vegetated to grass or a suitable ground
cover.

Severely damaged trees, shrubs or vines should be replaced.

Maintenance
Enhance and maintain plant growth and health according to the maintenance plan. This
may involve applying fertilizer, spreading mulch and pruning trees and shrubs.

Replace dead plants as needed to maintain desired landscape cover. Additional

information about plantings is found in practices Permanent Seeding, Shrub, Vine and
Groundcover Planting, and Tree Planting on Disturbed Areas.
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References

BMPs from Volume 1

Chapter 4

Land Grading (LG) 4-16
Permanent Seeding (PS) 4-53
Shrub, Vine, and Groundcover Planting (SVG) 4-80
Tree Planting on Disturbed Areas (TP) 4-110
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Retaining Wall (RW)

Practice Description
A retaining wall is a constructed wall used to eliminate steep slopes between areas that
have abrupt changes in grade. This practice is used to replace cut or fill slopes in
confined areas or where a wall is necessary to achieve stable slopes. A retaining wall can
be constructed of reinforced concrete, treated timbers, gabions, reinforced earth (a system
of face panels and buried reinforcement strips), and other manufactured products such as
interlocking concrete blocks.

Planning Considerations
Retaining walls should be used in conjunction with steep cut or fill slopes, that may be
unstable due to steepness, space limitations, or poor soil conditions to stabilize the site.
Retaining walls may be used to relieve the need to construct cuts into steep hillsides or on
small lots where fill toe-outs or slope cut-outs would go off of the property being
developed. Retaining walls may be required to achieve the best or intended use of the

property.
Retaining walls can be constructed from the following materials:

Reinforced concrete

Concrete cribbing
Geotextile-wrapped face wall
Geotextile-reinforced steep slopes
Modular blocks

Treated timbers
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Each case is different and the
type of retaining wall to be used
should be selected by a qualified
design professional based on the
particular site conditions and
what best meets the needs of the
site. In most cases, treated
timber is the least desirable
material because of its potential
to decay.

Figure 1. Retaining wall made of gabions

Design Criteria and Construction
The design of a retaining wall is or can be a complicated engineering procedure. There
are many factors to consider. Each case is different and requires a different set of
considerations and a different design.

The qualified design professional should consider the stresses and forces outside and
within the wall as well as allowable height and minimum thickness. Other considerations
are foundation design with respect to loadings, bearing values of soils and footing
dimensions. Additional design factors include safety hazards, drainage aspects and
appearance.

Each retaining wall requires a specific engineering design which requires the capabilities
of a competent qualified design professional. Retaining walls are engineering structures
that affect public property, life and welfare of citizens. Mississippi law which regulates
the practice of professional engineering in the State of Mississippi must be followed on
structures such as retaining walls. The State Board of Registration for Professional
Engineers and Land Surveyors in Jackson is responsible for administering the provisions
of the law.

Site Preparation

At least 3 days prior to construction, contact the Mississippi One-Call System, Inc (1-
800-227-6477) to identify, locate and mark all underground utilities within the project
area. See Appendix C for more information about Mississippi One-Call and utility
markings.

Clear installation area of debris and obstacles, such as tree and stumps, that might hinder
grading and installation of the wall.
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Grading

Grade existing embankments according to the design plan to provide a stable slope until
construction of the retaining wall is complete.

Grade the top of the embankments according to the design plan to direct stormwater
runoff around the area where retaining walls are being constructed.

Installation of Wall

Concrete Wall Installation

The placement of reinforcing steel,
the construction of forms, concrete
batching,  mixing, placement,
curing, and finishing should be in
accordance with the project
specifications and the American
Concrete Institute (ACI) standards.
The concrete mix quantities, air
entrainment, slump, temperature,
and compressive strength should
be in accordance with the plans for
the job.

Compressive strength of the concrete should be verified by laboratory tests on
representative cylinders made during concrete placement.

Drains and weep holes should be installed as shown on the design plans.
Modular Block Wall Installation

Prepare a leveling pad of compacted, crushed rock (typically 6” thick and 18" wide).
Place the first row of modular blocks on the leveling pad (not a footing, as the
geosynthetic reinforcement will bear the weight of the block and the backfill). Install
additional modular blocks and geosynthetic reinforcement (geogrid or geotextile)
according to design plans.

Timber Wall Installation

Timbers should be new pressure-
treated (usually 0.6 pcf for ground
contact) members having a design
life consistent with that of the
project and free of splits and deep
cracks.

Proper tiebacks are essential to
the stability of timber retaining
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walls. Install tiebacks according to design plans.

Manufactured Products Installation
Specifications for manufactured products should be provided by the manufacturer or in
the design plan. Inspect all such materials for damage prior to installation.

Drain Installation
Install drains as specified in the design plans.

Backfill Installation

Backfill for all wall types should be placed carefully in layers not exceeding 8” (loose)
and compacted with hand-operated tampers. The degree of compaction should be
provided as specified in the design plans. Before compacting, the soil should be
moistened or dried as necessary to obtain the optimum moisture content specified.
Backfill should not be placed on surfaces that are muddy, frozen or contain frost or ice.

Backfill for retaining walls built of manufactured products such as reinforced earth or
interlocking concrete blocks should be placed according to manufacturer’s
recommendations.  Tiebacks or geosynthetic reinforcements should be placed as
specified in the design plans.

Nonwoven geotextile fabric should be used behind timber or modular block walls to help
keep soil in place.

Erosion Control
Stabilize all bare areas according to the vegetation plan.

Safety

Steep slopes are subject to collapse and can be a safety hazard to persons in the area. No
person should work adjacent to steep slopes without shoring protection or properly
sloping the embankment.

Construction Verification
Check finished retaining wall for conformance with design plans and specifications.

Check for cracks or movement of the retaining wall.

Common Problems
Consult with a qualified design professional if any of the following occur:

Variations in topography on site indicate retaining wall will not function as
intended.

Seepage is encountered during construction. It may be necessary to install
drains.

Poor foundation soils are encountered under the proposed wall location.
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Design specifications for concrete, timbers, backfill or other materials cannot
be met; substitutions may be required. Unapproved substitutions could lead
to failure.

High soil and water pressures result in structural failure of the wall—consult

qualified design professional and rebuild according to revised plan and
specifications.

Maintenance
Inspect retaining walls periodically and after heavy rains for cracks, undercutting of the
foundation, piping erosion, wetness or movement.

Repair problems determined during inspections. Repair cracks according to
manufacturer's recommendations.

References
The following references may be useful in the application/installation of this practice.

BMPs from Volume 1

Chapter 4
Permanent Seeding (PS) 4-53

Appendices Volume

Appendix C
Mississippi One-Call & 811 Color Coding C-1
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Shrub, Vine, and Groundcover Planting (SVG)

®

Practice Description
Shrub, vine and groundcover planting is the practice of establishing shrubs, vines or
groundcover to stabilize soil in areas where establishing grass is difficult and mowing is
not feasible. The practice is especially suited for steep slopes where aesthetics are
important. Incidental benefits include providing food and shelter for wildlife, windbreaks
or screens and improved aesthetics.

Planning Considerations
Shrubs, vines and groundcovers provide alternatives to grasses and legumes as low-
maintenance, long-term erosion control. However, they are normally planted only for
special, high-value applications, or for aesthetic reasons, because there is additional cost
and labor associated with their use.

Very few of these plants can be dependably planted from seed, and none are capable of
providing the rapid cover possible with grasses. Consequently, short-term stabilization
efforts must involve using dependable mulch along with special cultural practices to
ensure establishment.

Shrubs vary in form and differ from most trees in that multiple stems arise from a
common base.
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Shrubs can be used to attain additional benefits including the following:

= Increase the aesthetic value of plantings

» Provide visual screening and protective barriers
= Enhance windbreaks

* Provide food and cover for wildlife

= Accelerate the transition to a diverse landscape
* Provide post-construction landscaping

Groundcovers differ in growth rate and shade tolerance. Some are suitable only as part of
a high-maintenance landscape; others can be used to stabilize large areas with little
maintenance.

Competition from volunteer plants inhibits development and maintenance of the
groundcover. Thick durable mulch such as shredded bark (not chips) or pine straw can
prevent erosion and reduce weed competition.

Mulch is beneficial to plants at most stages of development but is particularly important
for new plantings.

CURB AND GUTTER x

GROUND COVER

/ MULCH
- ’f: - N\

TREE

~__ PARKING AREA

LARGE SHRUB

SMALL SHRUB

Figure SVG-1 Sample Planting Design Plan
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Design Criteria

Plant Selection
Specific characteristics and requirements of recommended species are given in Tables
SVG-1 through SVG-5 Plants Suitable for Shrub, Vine and Groundcover Planting in
Mississippi. Other suitable plants may be identified by qualified design professionals
based on plant suitability information including plant adaptation zones (see Figure SVG-
2). Exotic invasive species should not be planted!

Site Preparation
Remove debris and other undesirable objects and smooth the area to accommodate the
planting and mulching. Sites should be prepared in strips along the contour or at
individual spots. Additional preparation will vary according to the type of plant and is
discussed later under Planting.

On steep slopes, till the soil in contour rows or dig single holes for each plant. Blend the
needed lime, fertilizer, and organic material with the soil removed from each hole or
furrow. Mix fertilizer thoroughly with the soil before planting, and use it sparingly to
avoid burning roots. To eliminate harmful competition from weeds, an appropriate
preemergent herbicide may be useful if weeding is not practical.

Soil Amendments

Fertilizer and lime requirements are plant specific and the prescription for a planting
should be based on a soil test or a plan prepared by a qualified design professional.

Soils low in organic matter may be improved by incorporating peat, compost, aged
sawdust or well-rotted manure.

To eliminate competition from weeds, an appropriate preemergent herbicide may be
useful if mechanical weeding is not practical or desired.
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Figure SVG-2 Plant Adaption Zones
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Table SVG-1 Plants Suitable for Groundcover Planting in Mississippi

Indigofera kirilowii

Botanical Name and Size Foliage Exposure Native/
Common Name Introduced
Bugleweed 3"-6" Deciduous Shade Introduced
Ajuga reptans

Cast iron plant 30"-36" Evergreen Shade Introduced
Aspidistra elatior

Holly fern 24"-30" Evergreen Shade Introduced
Cyrtomium falcatum

English ivy 30-40 ft. Evergreen Shade Introduced
Hedera helix (May be Invasive)
Liriope a.k.a. Lillyturf 12"-18" Evergreen Sun/Shade Introduced
Liriope muscari

Moneywort 3"-18" Deciduous Sun/Part Sun Introduced
Lysimachia nummularia

Monkey grass 6"-8" Evergreen Sun/Shade Introduced
Ophiopogon japonicus

Stonecrop 4"-12" Evergreen Sun Introduced
Sedum acre

Asian jasmine 12"-10’ Evergreen Sun/Shade Introduced
Trachelospermum asiaticum

Periwinkle 12"-3’ Evergreen Part Shade Introduced
Vinca major (May be Invasive)
Littleleaf periwinkle 10"-3’ Evergreen Part Shade Introduced
Vinca minor (May be Invasive)
Daylily 30"-36" Evergreen/ Sun Introduced
Hemerocallis spp. Deciduous

wild ginger 4"-6" Evergreen Shade Native
Asarum canadense

Confederate jasmine 12"-10’ Evergreen Sun Introduced
Trachelospermum jasminoides

Ardisia 24"-24" Evergreen Shade Introduced
Ardisia crenata

Japanese ardisia 10"-10" Evergreen Shade Introduced
Ardisia japonica

Butterfly iris 24"-24" Herbaceous Sun Introduced
Bietes vegeta

Louisiana iris 36"-36" Evergreen Sun Introduced
Iris spp.

Indigo 24"-24" Deciduous Part Shade Introduced
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Table SVG-2 Plants Suitable for Vine Planting in Mississippi

Passiflora incarnate

Botanical Name and Size Foliage Exposure  Support Native /

Common Name Needed Introduced

Coral vine Grows to 40’ Deciduous Sun/Part sun  Yes Introduced

Antigonon leptopus

Crossvine Grows to 60’ Evergreen Sun/Shade No Native

Bignonia capreolatar

Trumpet creeper Grows to 30’ Deciduous Sun/part sun  No Native

Campsis radicans

Autumn clematis Grows to 30’ Deciduous Sun Yes Introduced

Clematis paniculata

Yellow jessamine Grows to 25’ Evergreen Sun/Part sun  Yes Native

Gelsemium sempervirens

Climbing hydrangea Grows to 50 Deciduous Sun/Part No Native

Hydrangea petiolaris Shade

Coral honeysuckle Grows to 20’ Evergreen Sun/ Yes Native

Lonicera sempervirens Part shade

Lady banks’ rose Grows to 20’ Evergreen Sun Yes Introduced

Rosa banksiae

Confederate jasmine Grows to 25’ Evergreen Sun/Part sun  Yes Introduced

Trachelospermum jasminoides

Virginia creeper Grows to 40’ Deciduous Sun/Shade No Native

Parthenocissus quinquefolia

Muscadine grape Grows to 30 Deciduous Sun/Part sun  Yes Native

Vitis rotundifolia

American wisteria Grows to 30 Deciduous Sun/Part sun  Yes Native

Wisteria frutescens (very
aggressive)

Dutchman’s pipe Grows to 30’ Deciduous Shade Yes Native

Aristolochia macrophylla

Passion flower Grows to 20’ Deciduous Sun/Part sun  Yes Native
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Table SVG-3 Plants Suitable for Small Shrub Planting in Mississippi

Botanical Name and Common Name Normal Height Foliage Exposure
Callicarpa Americana 4-6 ft. Deciduous Part Shade
American Beautyberry

Calycanthus floridus 6-10 ft. Deciduous Full Sun to Shade
Sweetshrub

Clethra alnifolia 2-4 ft. Deciduous Full Sun to Part Sun
Summersweet

Fothergilla major 6-10 ft. Deciduous Full Sun to Part Sun
Witch Alder

Gaylussacia dumosa 4-6 ft. Deciduous Full Sun to Part Sun
Dwarf Huckleberry

Hydrangea quercifolia 6 ft. Deciduous Part Sun to Shade
Oakleaf Hydrangea

lllicium floridanum 8 ft. Evergreen Shade to Part Sun
Star Anise

Itea Virginica 3-6 ft. Deciduous Full Sun to Part Sun
Virginia Sweetspire

Leucothoe axillaris 3 ft. Evergreen Full Sun to Part Sun
Leucothoe

Lyonia lucida 3ft. Evergreen Part Sun to Shade
Lyonia

Sabal minor 6 ft. Evergreen Full Sun to Part Sun
Dwarf Palmetto

Viburnum dentatum 5-9 ft. Deciduous Full Sun to Part Sun

Arrow-wood Virburnum

4-86




Surface Stabilization

Table SVG-4 Plants Suitable for Medium Shrub Planting in Mississippi

Botanical Name and Common Name Normal Height Foliage Exposure
Aesculus pavia 10 ft. Deciduous Full Sun to Part Shade
Red Buckeye

Baccharis halimifolia 12 ft. Evergreen Part Shade
Groundsel Bush

Cephalanthus occidentalis 10 ft. Deciduous Full Sun to Part Sun
Buttonbush (needs a lot of water)
llex verticillata 6-10 ft. Deciduous Full Sun to Part Sun
Winterberry Holly

Rhododendron austrinum 12 ft. Deciduous Part Sun to Shade
Yellow Native Azalea

Rhododendron canescens 12 ft. Deciduous Part Sun to Shade
Honeysuckle Azalea

Styrax americana 10 ft. Deciduous Full Sun to Part Sun
Snowbell

Vaccinium elliottii 12 ft. Deciduous Full Sun to Part Sun

Elliott's Blueberry
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Table SVG-5 Plants Suitable for Large Shrub Planting in Mississippi

Botanical Name and Common Name Normal Height Foliage Exposure

Alnus serrulata 15 ft. Deciduous Sun to shade

Tag Alder

Chionanthus virginicus 20 ft. Deciduous Full Sun to Part Sun
Fringe Tree

Cliftonia monophylla 6-12 ft. Evergreen Full Sun to Part Sun
Buckwheat Tree

Hamamelis virginiana 8-20 ft. Deciduous Full Sun to Shade
Witch Hazel

llex coriacea 15 ft. Evergreen Full Sun to Part Sun

Bigleaf Gallberry Holly

Kalmia latifolia 5-10 ft. Evergreen Full Sun to Part Sun
Mountain Laurel

Osmanthus americanus 20 ft. Evergreen Full Sun to Part Sun
American Sweet Olive

Rhododendron serrulatum 15 ft. Deciduous Part Sun to Shade
Summer Azalea

Rhus typhina 20 ft. Deciduous Full Sun to Part Sun
Staghorn Sumac

Vaccinium arboretum 20 ft. Evergreen Full Sun to Part Sun
Tree 