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2.0 INTRODUCTION AND SCOPE

Hundreds of acres of land are disturbed every year in the City of Cibolo for the construction of
subdivisions, homes, shopping centers, office complexes, highways and other developments.
Without erosion control measures this exposed land is vulnerable to accelerated erosion and
sedimentation that can cause damage to adjacent properties, storm drain facilities, streams and
other water resources of the City and State.

This manual focuses primarily on the design, construction and maintenance of methods that have
proven to be effective in the control and prevention of soil erosion caused by rainfall and
stormwater runoff. The soil erosion and sedimentation process will be briefly discussed in an
overview, but a detailed discussion of these topics is beyond the scope of this manual. The list of
references in the Appendix of this manual contains several recommended readings on the
subjects of erosion and sedimentation.

The National Pollution Discharge Elimination System (NPDES), administered by the
Environmental Protection Agency (EPA), also requires all activities that meet the definition of an
“industrial activity” to obtain storm water permits. This program was delegated to the Texas
Commission on Environmental Quality (TCEQ) as the Texas Pollutant Discharge Elimination
System (TPDES) in March 2003. Currently any construction activity that disturbs 1 acre or more
of land meets the TCEQ definition of an “industrial activity” and must comply with TPDES
permit requirements.

The City of Cibolo’s Erosion and Sediment Control Manual is not meant to duplicate existing
State or Federal regulations, but to compliment and precede these rules to help protect property
and our water resources and to further clarify all pertinent requirements of the City of Cibolo
Unified Development Code. For those construction activities disturbing one or more acres,
Erosion control plans per City requirements will meet or exceed State and Federal requirements,
thus eliminating duplicate efforts. However, additional forms and documentation may be
necessary to comply with State and Federal regulations.

The Erosion and Sediment Control Manual is intended as an aide and reference to implement
pertinent requirements of the Cibolo Unified Development Code. This chapter should not be
used for legal interpretations or proceedings.

2.1 Definitions

The definitions described in Article 1 of the City of Cibolo UDC shall be the legal basis for
defining all terms used in this section. Below are additional definitions that shall only pertain to
this manual. The following words, terms, and phrases, when used in this manual, shall have the
meanings ascribed to them below, except where the context clearly indicates a different meaning:

Below ground installations means activity that causes excess sediment laden water,
concrete sawing wash water, wash water or drilling mud pumped from an excavation or structure
and shall be treated as sediment Jaden runoff for erosion contro] purposes.
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Construction Activities means construction activities that require a building permit.

Disturbance means any operation or activity, such as clearing, grubbing, filling,
excavating, mining, cutting, grading, or removing channel linings, which results in the removal
or destruction of the protective cover of sol, including vegetative cover, channel linings,
retaining walls, and slope protection.

Disturbed areas means any tract of land in which a disturbance is occurring or has
occurred hut has not been stabilized.

Erosion control plan means a site plan with necessary details, showing the property
where land disturbing activity will take place and showing the locations and types of devices,
procedures and practices to be used to control erosion and sedimentation.

Final approval means completion of a project, site or building in accordance with City of
Cibolo requirements and ordinances. In the case of a building, a Certificate of Occupancy is
issued.

Land disturbing activity means any activity including but not limited to excavation,
planting, tilling, and grading, which disturbs the natural or improved vegetative ground cover so
as to expose soil to the erosive forces of rain, storm water runoff or wind. All installations and
maintenance of franchise utilities such as telephone, gas, electric, etc., shall be considered land
disturbing activities.

Manual means the City of Cibolo Erosion and Sediment Control Manual, as amended
from time to time. ‘

Off-site borrow area means a source of earth fill material used in the construction of
embankments or other earth fill structures, that is located on another parcel of property other than
where the principal construction is occurring.

Off-site sedimentation means deposit of soil material beyond the limits of the property
undergoing land disturbing activity or in City streets, alleys or drainage facilities in an amount
sufficient to constitute a threat to the environment, public safety and comfort.

Off-site spoil area means an area on another parcel of property, other than where the

principal construction is occurring, where excess earth, rock or construction material is disposed
of.

Permanent erosion control devices means devices or practices installed prior to final
approval and maintained after final approval to prevent or minimize the erosion and deposit of
soil materials. Such devices may include, but shall not be limited to, permanent seeding (grass
shall be thick and of the height to need mowing), sod, storm drain channels, channel linings,
storm drain pipes, outlet velocity control structures and storm water detention structures.

Permanent ground cover means permanent vegetative cover on all bare soil areas of a
property not covered by a permanent structure or landscaping improvements, including but not



limited to, live sod, perennial grasses or other materials which lessen runoff and soil erosion on
the property.

Phased occupancy means use or inhabitation of a single structure or other portion of a
project as such structure or portion thereof is completed, but before the project as a whole is fully
completed and finally approved by City.

Related land area includes the property where the principal land disturbing activity is
taking place, all adjacent property, off-site borrow areas, off-site spoil areas, and off-site
properties associated with the principal land disturbing activity/improvements.

Responsible party means a business entity, franchised utility company, developer,
property owner, contractor or holder of a building permit who is required to comply with the
terms of this manual.

Stabilized means to be protected from possible erosion losses, usually by the use of
vegetative cover.

Staging area means an on-site or off-site location used by a Contractor to store materials
for a project, to assemble portions of equipment or structures, to store equipment or machinery,
to park vehicles, or for other construction related uses.

Stop work order means the suspension of all City permits with no approvals or
inspections of work for the site or project being performed.

Temporary erosion control devices means devices installed or practices implemented and
maintained during land disturbing activities to prevent, minimize or control the erosion and
deposit of soil materials.

2.2 Erosion Control Required

(a) Application of Article. A Responsible Party engaging in any land disturbing activity or any
construction activity shall prepare an Erosion Control Plan and submit that Plan to the
Engineering Department for approval. This Article shall apply regardless of whether a
Responsible Party is required to obtain a permit from the City in order to conduct such land
disturbing or construction activity. The Responsible Party shall also be held liable for violations
of this Article committed by third parties engaging in activities related to the Responsible Party’s
project. Agricultural production practices are exempt from this requirement.

(b) Erosion Control Plan Implementation and Compliance. Each Responsible Party shall
implement and maintain the erosion control measures shown on its approved Erosion Control
Plan in order to minimize the erosion and the transport of silt, earth, topsoil, etc., by water runoff
or construction activities, beyond the limits of the Responsible Party’s site onto City streets,
drainage easements, drainage facilities, storm drains or other public/private property prior to
beginning any land disturbing activity.



(c) Off-Site Borrow, Spoil and Staging Areas. Where applicable, off-site borrow areas, spoil
areas and construction staging areas shall be considered as part of the project site and shall be
governed by this Article.

(d) Related Land Areas. The erosion control requirements of this Article shall apply to all related
land areas. Additionally, when land-disturbing activity occurs on a project, all disturbed land
areas related to the project shall have permanent erosion control established before final
occupancy of structures located thereon or final acceptance of the subdivision may be obtained.
This section applies whether or not a building permit is required.

(e) Below Ground Installations. All discharges resulting from below ground installations shall be

passed through City approved erosion control device(s) or removed from the site and properly
disposed of. :

2.3 Erosion Control Plans.

(2) Plan Requirements Generally. Each Erosion Control Plan required by this Article shall clearly
identify all erosion and sediment control measures to be installed and maintained throughout the
duration of the project for which that Plan is submitted. The Responsible Party shall install and
maintain erosion control devices in accordance with his City approved Erosion Control Plan as
required by this Article.

2.4 Non-Residential and Multi-Family Construction

When construction or land disturbing activities are conducted as part of a Non-Residential or
Multi-Family construction project, permanent erosion control shall be established prior to the
occupancy of any non-residential or multi-family structure. Phased occupancy will be allowed

only when there are no outstanding erosion control violations for the project for which the
request is made.

2.5 Residential Subdivisions Compliance

In addition to the other requirements of this Article, when construction or land disturbing
activities are conducted as part of a Residential Subdivision project, the following shall apply:

(a) Erosion Control Deposit Account. Prior to approval of the final plat by the Planning and
Zoning Commission, the Developer shall submit an Erosion Control Plan for approval by City
and shall pay an erosion control deposit to the City in the amount of $100.00 per lot. The deposit
shall be posted to ensure implementation and continued maintenance of the City approved
Erosion Control Plan for the development as required by this Ordinance. No inspection of any
type may be performed on a project or portion thereof until a City approved Erosion Control Plan
is implemented by the Responsible Party.

(b) Final Acceptance. Permanent erosion control devices and when applicable, temporary erosion
contro]l devices, as specified in the approved Erosion Control Plan shall be installed and
maintained prior to final acceptance of a subdivision. The Developer for such subdivision shall



continue to maintain all temporary erosion control devices until permanent erosion control has
been established on all those lots within the subdivision for which a building permit has not been
issued.

(c) Transfer of Property by Developer. If the Developer sells all of the lots in a subdivision to
one purchaser, that purchaser becomes the Responsible Party for the subdivision, is liable for
violation of this Article and shall post an erosion control deposit as required by this Article. The
balance remaining in the original Developer’s account shall be released as provided herein upon
the submission of written proof of transfer of lots or a new erosion control deposit by the
purchaser. As required by this Article, the purchaser shall post an erosion control deposit with
the City.

(d) Deductions from Erosion Control Deposit Account/Stop Work Orders/Citation. City shall
inspect the erosion control devices located at a site for compliance with the approved Erosion
Control Plan submitted by a Developer. If a Developer fails to implement or maintain erosion
control devices as specified in his approved Erosion Control Plan, City shall provide such party
with written notice of noncompliance identifying the nature of the noncompliance. Such notice
shall also inform the Developer of the circumstances under which a deduction from his deposit
account will be made and the time frame for the filing of an appeal of such action by City. The
Developer shall have twenty-four (24) hours to bring his erosion control devices into compliance
with the approved Erosion Control Plan for the site to which notice of noncompliance was
issued. Correction shall include sediment clean up, erosion control device repair, erosion control
device maintenance and/or installation of additional erosion control devices to prevent re-
occurrence of the violation. The 24-hour cure period may be extended for inclement weather or
other factors at the discretion of the Chief Building Official.

At the end of the twenty-four (24) hour cure period, City shall re-inspect the site and shall deduct
a re-inspection fee of $150.00 from the Developer’s erosion control deposit account. If at the
time of such re-inspection, the erosion control devices at the site have not been brought into
compliance with the approved Erosion Control Plan, City may issue a stop work order and issue
a citation for each violation of this Article. All deductions from a Developer’s erosion control
deposit account may be appealed as provided in Section 14-101 of this Ordinance.

(¢) Erosion Control Deposit Account Balance - Deposit Refund. After building permits have
been issued for seventy-five percent (75%) of the lots within the development, the Developer
may request the return of the remainder of his deposit by submitting a written request to the
Development Services Department. However, the Developer shall continue to maintain
temporary erosion control devices on those remaining lots for which building permits have not
been issued and for any other areas upon which permanent erosion control has not been
established. The balance of the deposit remaining in an account after deductions for all violations
have been made shall be refunded within thirty (30) days of receipt of the written request for
refund along with a list of all deductions made from his deposit account.

() Erosion Control Deposits. Erosion control deposits posted pursuant to the requirements of this
Article shall not accrue interest.



2.6 Franchised Utility Companies

Subject to the terms of its franchise agreement with City, including but not limited to terms
regarding permits, a franchised utility company engaging in land disturbing activities within the
City of McKinney shall comply with the following:

A. Erosion Control Plan. Prior to beginning any land disturbing activity or upon the effective
date of this ordinance, an Erosion Control Plan shall be submitted for approval by the City.

B. Stop Work Order/Citation. City shall inspect the erosion control devices located at a site for
compliance with the approved Erosion Control Plan submitted for such site. If a Responsible
Party fails to implement or maintain erosion control devices as specified in his approved Erosion
Control Plan, City shall provide such party with written notice of noncompliance identifying the
nature of such noncompliance. The Responsible Party shall have twenty-four (24) hours to bring
his erosion control devices into compliance with the approved Erosion Control Plan for the site
where the violation occurred. Correction shall include sediment clean up, erosion control device
repair, and erosion control device maintenance. The 24-hour cure period may be extended for
inclement weather or other factors at the discretion of the Chief Building Official.

At the end of the 24-hour cure period, City shall re-inspect the site. If at the time of such re-
inspection, the erosion control devices at the site have not been brought into compliance with the
approved Erosion Control Plan, City may issue a stop work order and issue a citation for each
violation of the City’s erosion control requirements. To obtain a re-inspection for removal of the
stop work order, a request for re-inspection must be submitted. -

2.7 Residential Lots with a Building Permit

When land disturbing activities are conducted on a residential lot for which a building permit
must be issued, the Responsible Party shall comply with the following:

A. Erosion Control Plan. Prior to approval of a building permit for a residential lot by the City,
the Contractor or other Responsible Party obtaining the building permit shall submit an Erosion
Control Plan for approval by the City. No inspection may be performed on a project until a City-
approved Erosion Control Plan is implemented. '

B. Stop Work Order/Citation. City shall inspect the erosion control devices located at a site for
compliance with the approved Erosion Control Plan submitted for such site. If a Responsible
Party fails to implement or maintain erosion control devices as specified in his approved Erosion
Control Plan, City shall provide such party with written notice of noncompliance identifying the
nature of such noncompliance. The Responsible Party shall have twenty-four (24) hours to bring
his erosion control devices into compliance with the approved Erosion Control Plan for the site
where the violation occurred. Correction shall include sediment clean up, erosion control device
repair, erosion control device maintenance, and/or installation of additional erosion control
devices to prevent re-occurrence of the violation. The 24-hour cure period may be extended for
inclement weather or other factors at the discretion of the Chief Building Official.



At the end of the 24-hour cure period, City shall re-inspect the site and may assess a re-
inspection fee. If at the time of such re-inspection, the erosion control devices at the site have not
been brought into compliance with the approved Erosion Control Plan, City may issue a stop
work order and issue a citation for each violation of the City’s erosion control requirements.
When a stop work order has been issued, a re-inspection fee shall be assessed. To obtain a re-
inspection for removal of the stop work order, a request must be submitted therefore and a re-

inspection fee, as set by the Building Inspection Department of the City of McKinney, shall be
paid.

C. Removal of Erosion Control Devices. Upon final occupancy or upon establishing permanent
ground cover on a lot, all temporary erosion control devices shall be removed.

2.8 Enforcement

(a) Violations. It shall be an offense for a Responsible Party or a third party performing work on

a project to violate any of the requirements of this Article, including, but not limited to, the
following:

(1) Conducting any land disturbing or construction activity without an approved Erosion Control
Plan for the location where the violation occurred.

(2) Failing to install erosion control devices or to maintain erosion control devices throughout the
duration of land disturbing activities, in compliance with the approved Erosion Control

Plan for the location where the violation occurred.- - - -

(3) Failing to remove off-site sedimentation that is a direct result of 1and dlsturbmg acuvmes
where such off-site sedimentation results from the failure to implement or maintain erosion
control devices as specified in an approved Erosion Control Plan for the location where the
violation occurred.

(4) Allowing sediment laden water resulting from below ground installations to flow from a site
without being treated through an erosion control device.

(5) Failing to repair damage to existing erosion control devices, including replacement of
existing grass or sod.

(b) Notice of Violation. Written notice of violation shall be given to the Responsible Party or his
job site representative as identified in the Erosion Control Plan for a site. Such notice shall
identify the nature of the alleged violation and the action required to obtain compliance with the
approved Erosion Control Plan.

(c) Class C Misdemeanor. Any person, firm, or corporation violating any of the provisions or
terms of this Article ‘shall be deemed guilty of a Class C misdemeanor and, upon conviction
thereof, be subject to a fine not exceeding $500 for each offense, and each and every day such
violation shall continue shall be deemed to constitute a separate offense.

2.9 Appeals

(a) Appeal to Director of Development Services. Upon notice of noncompliance, a Responsible
Party may appeal the City’s decision to take deductions from his erosion control deposit , by
filing a written appeal to the Director of Development Services within seven (7) days of City’s
written notice of its intent to make such deduction for costs as allowed herein. An appeal filed



pursuant to this section shall specifically state the basis for the aggrieved party’s challenge to the
City’s authority to take deductions under this Article.

(b) Standard for Appeals. When reviewing an appeal filed, the Director of Development Services
shall evaluate all evidence submitted. The burden of proving that a violation occurred shall be on
the City. The City shall provide evidence sufficient to reasonably support a determination that
the Responsible Party failed to comply with the requirements as alleged by the City.

(c) Issuance of Opinion by Director. Decisions of the Director of Development Services shall be
issued within twenty (20) days of City’s receipt of the written appeal. Decisions of the Director
of Development Services shall be final.

2.10 USEPA - NPDES Permit Program

Under current Federal law and EPA/State Regulations, all owners/operators of storm water
discharges from industrial activities must have applied for and be operating pursuant to a NPDES
permit, or risk Federal penalties. The regulations define “storm water discharges associated with
industrial activity” to include storm water discharges from construction activities (including
clearing, grading and excavation activities) that result in the disturbance of five or more acres of
total land area, including areas that are part of a larger common plan of development or sale.

The EPA administers the NPDES program under the Clean Water Act (CWA), but a provision in

-the CWA allows_states.to.request authorization to-administer-the. NPDES program instead of the-

EPA. States that develop an EPA approved plan can become responsible for issuing permits and
administering the NPDES program locally. To date the State of Texas has not developed an EPA
approved plan and is not delegated to issue NPDES permits. Dischargers in Texas must comply
with EPA’s regulations, which mandate that baseline requirements be met.

Two kinds of permits are issued under the NPDES program. One is an individual permit tailored
to fit the specific requirements of a particular facility, while the second, a general permit,
provides umbrella-like coverage to a large number of facilities. General permits have been
established by the EPA with generic requirements for sediment and erosion control, storm water
management, and other controls. Coverage under the general permit will normally be available
for all construction activities. The general permit is also the quickest and easiest to obtain.

The operator of a construction site must submit a Notice of Intent (NOI) for coverage under the
general permit, prior to the start of construction. For the purposes of this permit, “operator” is the
party or parties that either individually or taken together meet the following two criteria:

* They have operational control over the site specifications; and
* They have day-to-day operational control of those activities at the site necessary to

ensure compliance with plan requirements and permit conditions.

In many instances, more than one party will have to submit an NOI for the same project in order
to satisfy both criteria.
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Due to ongoing changes in Federal regulations always check the NOI form for the up-to-date
mailing address.

Sites operating under approved state or local sediment or erosion control plans, are required to
submit signed copies of the NOI to the approving state or local agencies, as well. Once the NOI
is submitted for a general permit, the construction activities are automatically covered and
construction may begin within 2 days, unless contacted by EPA. An actual permit will not be
issued, although a specific permit number will be assigned to each application.

When the General permit is used a Storm Water Pollution Prevention Plan (SWPPP) is required.
The SWPPP consists of an erosion and sediment control plan along with an accompanying report
that outlines the methods that will be employed to reduce pollution at the site. The SWPPP shall
be prepared in accordance with design guidelines acceptable to the EPA by a Registered
Professional Engineer, licensed in the State of Texas. The purpose of the SWPPP is to identify
potential sources of erosion and pollution to storm water discharge, and to provide mechanisms
to reduce those pollutants. Although the plan is not to be submitted with the NOI, an applicant is

required to prepare such a plan prior to NOI submission. Also the erosion and sediment control

plan is required by the City of McKinney’s erosion control ordinance for land disturbing
activities.

Persons required to comply with NPDES requirements under the storm water application rule
could be subject to enforcement by the EPA. When required to comply, the permittee is subject

_ to_enforcement for breaching any condition of the General Construction Permit. In Texas, the

EPA regional office is the primary regulating agency and will undertake enforcement actions
where warranted. There are four methods of enforcement that are typically used. They are
administrative orders, civil actions, criminal actions, and citizen suits.
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3.0 PRINCIPLES OF EROSION AND SEDIMENTATION
3.1 General

The most effective means of reducing the soil lost from property is to prevent the erosion of the
soil. Structural barriers can provide 70% to 90% sediment removal efficiencies from runoff, but
natural groundcover and mulching can provide 90% to 98% reduction in erosion and soil loss.

3.2 Erosion Process

Erosion is a natural process by which soil and rock is loosened and removed by the action of
water or wind. The primary focus of this manual is the control of erosion and sedimentation
caused by surface water runoff. Construction-site erosion has been shown to be in most cases,
the most excessive form of erosion known causing serious and costly problems, both on-site and
off-site.

Runoff, water moving over the soil surface, is caused by rain water falling at a faster rate than it
can be absorbed by the soil. The runoff water detaches and transports soil particles from one
location to another. The erosiveness of flowing water depends upon its velocity, turbulence, plus
the amount and type of abrasive material it transports. The higher the velocity of runoff, the
higher the number of soil particles that can be transported.

The potential for an area to erode is related to four factors: soil type, surface cover, topography =~

and climate.

The soil type has a direct impact on the erodibility of the soil. Key factors that affect the
erodibility of a type of soil are the soil texture, the organic matter content, the type of soil
structure, and the permeability of the soil.

Surface cover primarily in the form of vegetation, shields the soil surface from the impact of
falling rain, reduces runoff velocity and spreads out the flow of water.

Topographic features such as the size of drainage basins and the steepness of slopes directly
affect runoff rates and volumes. '

Climate, particularly the frequency, intensity, and duration of rainfall are primary factors that
determine the amount of runoff produced.

3.3 Erosion Control

Effective erosion control addresses the prevention of soil erosion by protecting the soil surface
from the erosive forces of rain and runoff. Prevention of erosion is always better than remedial
measures and should receive priority in any erosion and sedimentation control plan. Soil erosion
cannot be completely prevented, as some natural erosion occurs on the landscape even under
ideal conditions. The idea is to prevent accelerated erosion to the extent practicable. The
following practices can be used to prevent erosion:
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« Plan the development to fit the site topography (Avoid highly erosive areas).
 Minimize the duration and size of area exposed without ground cover.

» Protect exposed ground areas from off-site runoff.

« Stabilize exposed ground areas as soon as possible.

« Reduce runoff velocities whenever possible.

» Protect steep slopes from excessive runoff.

Project phasing, particularly on large projects, can be critical to successful erosion
control. The minimizing of disturbed land area; re-establishment of ground cover and the
installation of BMPs should be carefully coordinated with the phases of a project.

3.4 Sedimentation Process

Sedimentation is the deposition of soil particles that have been transported by runoff. The
amount and size of the material that can be transported increases with the velocity of the runoff.
Sedimentation occurs when the runoff slows down enough and for a long enough period of time
to allow the suspended soil particles to settle from the runoff. Gravel and sand particles are
usually not transported very far by running water and are deposited when the water first slows
down. Conversely, some very small clay particles, may not settle out even when the water stops
moving. This is because the particles are held in suspension.

3.5 Sedimentation Control

Sedimentation control is a remedial measure that involves trapping sediment as runoff leaves the
land during storm events. Most sedimentation control is achieved through the use of structural
controls, sometimes referred to as Best Management Practices (BMPs). Effective sedimentation
control requires that the majority of the eroded soil be captured on-site. Chapter 5 of this manual
provides the user with an inventory of BMPs, that when properly used, installed and maintained
will effectively control sedimentation from a construction site. BMPs are generally applicable to
a specific site situation and the erosion control plan for a site shows the correct BMP to control
off-site sedimentation.

3.6 Plan Review & Approval Process

This section provides guidance and examples on how to prepare an Erosion Control Plan. For use
in preparing erosion control plans for single-family residential home construction. The plan
requirements are somewhat less stringent than what is required for other major types of land
disturbing activity. For use in preparing erosion control plans for all other types of land
disturbing activity within the City of McKinney. Plans prepared in accordance with these
requirements will be very close to meeting EPA requirements for a Soil and Water Pollution
Prevention Plan (SWPPP).

3.6.1 Single-Family Residential Erosion Control Plans



For single-family residential buildings the erosion control devices for the control of sediment
shall be shown on the plot plan, which is submitted to obtain the individual building permit for a
lot.

On most residential building lots in the City of McKinney the erosion control devices required
will be minimal. A standard lot will require a 20’ temporary stone construction entrance/exits;
erosion control matting, silt fence or diversion ditches to control off-site sediment; and possibly a
small stone overflow or outlet structure where concentrated flow leaves the property. The largest
erosion control problem that is foreseen for these lots is the maintenance and upkeep of these
devices during the construction period. Upkeep includes making sure that the homebuilder’s
employees and sub-contractors do not destroy or disturb the devices, thus rendering them
useless.

The implementation of these erosion control requirements will mean some minor changes in the
way that a contractor conducts his/her operations on a building lot, but the proper use of the
BMPs in this manual also will provide benefits. Some benefits of controlling sediment runoff
from a lot include:

* Preventing the loss of valuable fill material and/or topsoil.

¢ Preventing additional man-hours spent cleaning up off-site sediment damage.

* Minimizing damage claims from downstream neighbors.

* Emphasizing “good neighbor relations” with your client and the neighborhood.

* Not delaying your project with stop work orders and re-permit fees.

- Keeps_your_company. legal, since erosion control is the law! .

The City of McKinney Erosion Control Ordinance also makes the Contractor responsible for
erosion control and stabilization of off-site areas disturbed as a result of the home building

operation. This includes adjacent lots used for material storage and/or staging during the
construction. '

To complete a single-family residential erosion control plan for a typical lot in the City of
McKinney, the following information should be added to an already completed plot plan:

+ Show location of the high point for side lot drainage.
» Show the direction of drainage flow in the street(s) and alley(s).

¢ Show locations of 20° temporary rock construction exits/entrances. Three to six inch
diameter minimum.

*» Show locations of other erosion control devices or methods necessary to control off-site
sedimentation

The following two pages show example single-family residential erosion control plans. It should
be noted that different BMPs could be used depending upon the site orientation and topography

3.6.2 Non-Single-Family Residential Erosion Control Plans

This Section covers requirements for erosion control plans for all land disturbing activities
except single-family residential construction. An erosion control plan in accordance with this
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Section shall be required for all other activities that require a building permit or disturb more
than 5,000 square feet of existing ground cover. Plans and specifications prepared for
construction of improvements shall address specific erosion and sediment control measures .or
techniques to implement a suitable program to control erosion from disturbed areas on site and to
protect downstream properties from the deposition of sediment.

The requirements for erosion control plans within the City of McKinney are very similar to the
requirements established for the EPA-NPDES permit program, but with much more emphasis on
the actual performance of BMPs installed.

An erosion control plan design checklist that is provided to assist the design professional in the
preparation of an erosion control plan for a site and to ensure that all minimum required items
has been addressed. All of the items listed should be included somewhere in the construction
plan set, but do not necessarily have to be on one separate erosion control plan sheet. The use of
this checklist does not relieve the design professional of his or her responsibilities in preparing
construction plans and documents. Sound engineering design and judgment should be used by
design professionals preparing construction documents for erosion and sediment control. Most of
the information listed is already required for the preparation of construction plans or site plans
for property development. On small sites some information may not be available or pertinent to
the work involved. On a case-by-case basis City review staff may allow the omission of non-

pertinent information. The following paragraphs briefly describe each item listed on the
checklist:

GENERAL INFORMATION

1. Owner’s Name, Address & Phone - Is the property owner’s name, current mailing address and
phone number noted on the plans?

2. Developer’s Name, Address & Phone - Is the developer’s name, the job site representative for
the project, current mailing address and phone number noted on the plans?

3. Engineer’s Name, Address & Phone - Is the design engineer’s name, the engineering
company’s name, current mailing address and phone number noted on the plans?

4. PE Seal, Sign & Date - Final construction documents shall be sealed, signed and dated by a
professional engineer licensed to practice engineering in the State of Texas.

5. Site Acreage Noted - Note the total acreage of the property being developed.

6. Vicinity Map - Provide a vicinity map on the plans showing the general location of the project.
7. North Arrow & Graphic Scale - Provide a properly orientated north arrow and a properly sized
graphic scale bar on each plan view sheet.

8. Title Block Complete - Is all information in the title block complete and correct on all

plan sheets? '

9. Revision Block Complete - Is there a revision block provided on the plan sheets? This item is
particularly important on erosion control plans since it is very likely that there will be changes to
the plan during the construction process. The use of a revision block on the plans makes keeping
track of any revisions much easier.

10. Symbol Legend - Is there a complete and legible symbol legend provided on the plan sheets?
11. General Notes - Provide standard general notes as required by this UDC.
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TOPOGRAPHIC INFORMATION:

1. Site Boundaries - Show the property lines, easement lines and right-of-way lines for the
property being developed.

2. Existing Ground Contours - Show existing ground contours for the entire property and to the
extent necessary around the perimeter of the site to show the relationship of the surrounding
properties to the site. Use a 2-foot contour interval (or less) and make sure that at least two
contours on the plan are labeled.

3. Existing Structures - Show any existing structures on the site and list them as either “to
remain” or “to be removed” as appropriate.

4. Existing Utilities - Show any above ground and below ground utility locations for the site.
Coordination with local utility companies and the use of utility locating services can solve many
problems before they become major issues.

5. Existing Drainage Features - Show any existing on-site drainage features such as streams,
rivers, lakes, ditches, wetlands, springs, etc.

6. 100-yr. Flood Plain with Elevations - Show any mapped 100-year flood plain located on or
adjacent to the site. Flood Insurance Rate Maps are available for inspection in the City of
McKinney Engineering Department, which show the general locations of mapped flood plains
within the City and the 100-year flood elevations. Erosion control devices should be located
outside the 100-year flood plain.

7. On-site Drainage Area Map - Show the drainage area boundaries for drainage sub-basins on
site in accordance with the City of McKinney’s, Design Manual for Storm Drainage Facilities.

8. Benchmark or TBM - Note the location and | vertical information for the benchmark(s)-or

temporary benchmark(s) used for vertical control on the project.

9. Off-site Drainage Area Map - Show the drainage area boundaries for off-site drainage areas
that impact the site in accordance with the City of McKinney’s, Design Manual for Storm
Drainage Facilities. If off-site drainage areas do not impact the site, then this item is not required.
10. Limits of Trees/Shrubs to Remain - Show and label the locations of individual tress and
shrubs plus areas of dense trees and shrubs that are slated to remain on the property after
development is complete.

11. Limits of Undisturbed Areas - Show and label the limits of existing ground cover on the site
that are to remain undisturbed during the construction process.

DESIGN INFORMATION:

1. Construction Limits Shown - Clearly show the limits of construction on the plans.

2. Disturbed Area Noted (Acres) - Note the number of acres of disturbed land area for the
project. This includes all areas disturbed on site as well as any off site borrow, spoil or utility
construction areas. Areas in excess of 5 acres are required to obtain an NPDES permit in
accordance with EPA regulations.

3. Proposed Grading Plan - Show proposed ground contours for the entire property and to the
extent necessary around the perimeter of the site to show how proposed grades are to match
existing grades. Use a 2-foot contour interval (or less) and make sure that at least two contours

on the plan are labeled. Very flat sites may require the use of spot elevations and/or cross section
views.
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4. Proposed Structures & Pavement - Show layout of proposed improvements for the site as per

the site plan or preliminary subdivision plat for the property.

5. Proposed Storm Drainage Plan & Calculations - Submit storm drainage plans and calculations

in accordance with the City of McKinney’s, Design Manual for Storm Drainage Facilities.

6. Proposed Site Utilities - Submit site utility layout plans.

7. Construction Schedule & Phasing Plan - A written construction schedule of major site

~ construction items must be on the plan. If the project is being done in phases the erosion control
plan must be also phased to take into account the sequence of construction. Very complicated

projects may require that several different phases of erosion control plans be implemented over

the life of the project. Specific dates are not required and the schedule can be in a generic, outline

type format.

8. Borrow & Spoil Areas Identified - Off site borrow and spoil areas are considered as part of the

project site and must also comply with the erosion control requirements for the project. This

includes the installation of BMPs to control off site sedimentation and the establishment of

permanent ground cover on disturbed areas prior to final approval of the project.

9. BMP Locations - Are erosion control devices located properly to control sediment from

leaving the site? Also, are the correct types of BMPs being used?

10. BMP Calculations - Submit calculations for the sizing and design of each BMP used for the

project. BMPs should be properly labeled for easy identification.

11. BMP Details - BMPs require adequate details for proper construction. This includes proper

dimensioning and material specifications. The details included in this manual are accepted by the

City of McKinney for the control of erosion and sediment on construction sites. Some of these

devices_do require additional dimensions to be provided by the designer.

12. BMP Maintenance Schedule - Submit a BMP maintenance schedule for the BMPs proposed
for use on the project. Chapter 5 in this manual gives recommended inspection and maintenance
intervals for the different types of BMPs. The schedule should also identify the responsible party
for the maintenance of the different BMPs used throughout the life of the project.

3.7 Storm Water Pollution Prevention Plan (SWPPP)

Environmental Protection Agency (EPA) regulations require a National Pollutant Discharge
Elimination System (NPDES) permit for all construction activities that result in the disturbance
of 5 acres or more of total land area.

When the General permit is used a Storm Water Pollution Prevention Plan (SWPPP) is required.
The SWPPP consists of an erosion and sediment control plan along with an accompanying report
that outlines the methods that will be employed to reduce pollution at the site. The SWPPP shall
be prepared in accordance with design guidelines acceptable to the EPA by a Registered
Professional Engineer, licensed in the State of Texas. The purpose of the SWPPP is to identify
potential sources of erosion and pollution to storm water discharge, and to provide mechanisms
to reduce those pollutants. Although the plan is not to be submitted with the Notice of Intent
(NOI), an applicant is required to prepare such a plan prior to NOI submission.

The following is a summary of SWPPP requirements. The items indicated with an asterisk,

would normally be included in an Erosion Control Plan prepared in accordance with City of
McKinney requirements as specified in this Manual:
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SUMMARY OF SWPPP COMPONENTS

A. Site Description
1. Describe nature of construction activity
2. List proposed disturbed area
3. Runoff coefficient
4. Site plan showing drainage patterns, approximate slopes, limits of disturbed area,
surface waters, surface water types, location of structural & non-structural BMPs
and location(s) where stabilization practices are proposed.
5. Receiving waters (Name)
B. Description of Controls
1. Sequence of major activities
2. Timing for each control measure, installation thru removal
3. Description of erosion and sediment controls
4. Stormwater management
5. Other controls
6. Approved State or local plans
7. Description of maintenance
8. Inspector’s responsibility: Changes to the plan Inspection reports
C. Description of Non-Storm Water Discharges
D. Industrial Activities On-Site
E. Contractors Certification
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4.0 DEVICE STANDARDS AND SPECIFICATIONS
4.1 GENERAL

The details depicted on the following pages of this manual provide standards and specifications
for the design, construction, and maintenance of BMPs for the control of sediment from land
disturbing activities. These devices are primarily for the control of sediment caused by storm
water induced erosion and will generally be accepted by City of Cibolo if they are properly
designed and used. '

These are the details to be implemented with any construction project within McKinney as
indicated by McKinney’s General Notes. The use of new devices and ideas for sediment or
erosion control will be accepted for review, if accompanied by adequate supporting information.
Other BMP’s of better effectiveness may be considered, but may not implemented without prior
approval by McKinney’s reviewing Engineer as well as McKinney’s Erosion Control Officer.
Also, always check with the reviewing authority to make sure that this Manual is up-to-date prior
to proceeding with specific plan preparation.

Each sediment control device in this chapter is placed in a section by itself with the following
information provided: Description, Purpose, Application, Limitations, Design Criteria, Material
Specifications, Maintenance Requirements, and a Detail. This format will place all .of the
information relative to a specific device all in one location for use by the designer, contractor,
inspector, and plan reviewer. :

Most all devices listed in this Manual will require maintenance, including sediment cleanout and
removal, at some time during the construction process. Unless special provisions have been
made, this sediment should be disposed of on site, with proper BMP protection, and stabilized
with permanent ground cover prior to final approval of a site. Material can be disposed of off-
site, but the area used for disposal becomes a part of the construction site by definition and will
require erosion control devices and stabilization prior to finalizing the project.

Maintenance inspections are the responsibility of the Contractor performing the work on site.
City inspection staff will make periodic inspections to enforce compliance and are available to

assist the Contractor on a case-by-case basis for particularly difficult situations.

4.2 BMP Type, Name, Purpose, Use, Design Criteria, Application, Limitations,
Maintenance and Specifications
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4.2.1 Erosion Prevention

December 2003

These BMPs protect the soil to reduce erosion. They are primarily used in perimeter areas around

construction sites to either limit flows across the site or limit the erosion in areas disturbed but not active.

BMP . Efficiency
D BMP Name Primary Purpose Rating (Fe)
E-1 | Interceptor Swale Route flows around areas of disturbance 1.0
E-2 | Diversion Dike Route flows around areas of disturbance 1.0
E-3 | Pipe Slope Drain Route overland flow on a slope into a pipe Varies
to protect the slope
E-4 | Vegetation Provide natural soil protection through 0.90 -
seeding, hydromuich or phasing
E-5 | Mulching Protect disturbed soil with a layer of hay, 0.90
straw, or other material
E-6 | Erosion Control Protect disturbed soil or slopes with 0.90
Blankets geotextile and biodegradable fabrics
E-7 | Channel Protection | Protects the soil through the use of grass- Varies
lining, turf reinforcement mats, or riprap
E-8 | Dust Control Techniques to limit wind erosion and air- Varies
borne soil particles from leaving site

4.2.2 Sediment Loss Prevention

Construction activities normally result in disturbance on the site due to grading operations, clearing and
other operations. Erosion will occur in these disturbed areas and BMPs must be used to contain the
sediment from these disturbed areas. The following techniques reduce soil loss from the site by retaining

the soil through sedimentation or filtration of the runoff.

BMP . Efficiency
D BMP Name Primary Purpose Rating (Fe)
S-1 Silt Fence Slow and filter runoff to retain sediment 0.75
S-2 | Organic Filter Berm Slow and filter runoff to retain sediment 0.75
s-3 Triangular Sediment | Similar to silt fence but more portable, 075

Filter Dike reusable and sturdy with high flows )
Intercept sediment at curb and field
S-4 Iniet Protection inlets. Should be used in conjunction Varies
with other onsite techniques
Intercept and filter small concentrated
g5 | Stone Outlet flows such as small creeks and defined 0.85
Sediment Trap
waterways

The Efficiency Ratings listed for the BMPs are the assumed efficiencies in reducing erosion or tfrapping
sediment for the BMP, assuming the BMPs are designed and installed in accordance with the Fact
Sheets and based on accommodating the flow and volumes from the design storm.
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BMP . Efficiency
1D BMP Name Primary Purpose Rating (Fe)
S-6 Sediment Basin Large pond with controlled outflow 0.90
which allows sediment to settle out of
runoff
S-7 Check Dam Provide minor detention and retention 0.50
of sediment for small swales and
concentrated flows
S5-8 | Temporary Sediment | Provide sedimentation for sediment 0.70
Tank laden runoff from trenches and
_ depressed areas
S-9 | Stabilized Reduce offsite sediment tracking from N/A
Construction trucks and construction equipment
Entrance :
S-10 | Wheel Wash Reduce offsite sediment tracking from N/A
trucks and construction equipment

4.2.3 Materials and Waste Management

These techniques will be applied on the majority of construction projects due to their general topic of

reducing waste from construction activities. They form the basis of general housekeeping procedures

that should be followed during construction.

BMP . Efficiency
iD BMP Ngme Primary Purpose» Rating (Fe)
M-1 Debris and Trash Techniques for management of paper, Very
Management packaging, general building materials, Effective
etc.
M-2 | Chemical Techniques for management of paints, Very
Management chemicals, fertilizer, oil and grease, efc. Effective
M-3 | Concrete Waste Techniques for disposal of concrete Very
Management washout, demolished concrete, etc. Effective
'M-4 | Concrete Sawcutting | Techniques for disposal of concrete Effective
Waste Management | cuttings from concrete sawing
M-5 | Sandblasting Waste | Techniques for disposal of sandblasting Effective
Management waste and confainment of wastes during
operations
M-6 | Lime Stabilization Control lime runoff from areas being Effective
Management stabilized with hydrated or quicklime
M-7 | Sanitary Facilities Techniques for control of sanitary waste Effective

The Efficiency Ratings listed for the BMPs are the assumed efficiencies in reducing erosion or trapping
sediment for the BMP, assuming the BMPs are designed and installed in accordance with the Fact
Sheets and based on accommodating the flow and volumes from the design storm.
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Interceptor Swale

Applications

Deslgn Water Surface

Undisturbed Siope
1.5 Max Depth R

Disturbed Area

S

Stabifization ffor high velociies)

31 Max Siope Cross Section

Perimeter Control

Slope Protection

Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization
Waste Management
Housekeeping Practices

i DESCRIPTION
An interceptor swale is a small v-shaped, trapezoidal, or parabolic channel that
collects runoff and directs it to a desired location. it can either have a natural
grass lining or, depending on slope and design velocity, a protective lining of
{ erosion control matting, crushed stone or concrete.

PRIMARY USE

j The interceptor swale can either be used to direct sediment-laden flow from
disturbed areas into a controlled outlet or to direct ‘clean’ runoff around
disturbed areas. Since the swale is easy to install during early grading
operations, it can serve as the first line of defense in reducing runoff across

|-disturbed—areas—As—a—method—of—reducing—runoff—across—the—disturbed—

| construction area, it reduces the requirements of structural measures to capture
¥ sediment from runoff since the flow is reduced. By intercepting sediment laden
| flow downstream of the disturbed area, runoff can be directed into a sediment
| basin or other BMP for sedimentation as opposed to long runs of silt fence or
| other filtration method.

Base on site topography, swales can be effectively used in combination with
| diversion dikes.

i APPLICATIONS
Common applications for interceptor swales include roadway projects, site
E development projects with substantial offsite flow impacting the site and sites
| with a large area(s) of disturbance. It can be used in conjunction with diversion
dikes to intercept flows. Temporary swales can be used throughout the project
t to direct flows away from staging, storage and fueling areas along with specific
areas of construction. Note that runoff which crosses disturbed areas or is
directed into unstabilized swales must be routed into a treatment BMP such as
) a sediment basin.

§ Grass lined swales are an effective permanent stabilization technique. The

k grass effectively filters both sediment and other poliutants while reducing
velocity.

| DESIGN CRITERIA
Q Maximum depth of flow in the swale shall be 1.5 feet based on a 2-year

return period design storm peak flow. Positive overflow must be provided to
accommodate larger storms.

Targeted Constituents
® Sediment

O Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

Requirements
Capital Costs
Maintenance
Training

Suitability for Slopes >
5%

Legend
Significant impact

Medium Impact
Low Impact

Unknown or
Questionable Impact

Fe=1.00

E-1
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| problem they are addressing

December- 2003

Interceptor Swale

The maximum contributing drainage area shouid be 5 acres or less depending on site conditions.
Channels may be trapezoidal, parabolic, or v-shaped; however v-shaped channels may be difficult to
stabilize, so they are generally used only where the volume and rate of flow is low.
Side slopes of the swale shall be 3:1 or flatter.
Minimum design channel freeboard shall be 6 inches.
For grades less than 2 percent and velocities less than 6 feet per second, the minimum required
channe! stabilization shall be grass, erosion control mats or muiching. For grades in excess of 2
percent or velocities exceeding 6 feet per second, stabilization is required in the form of turf
reinforcement mats (or a layer of crushed stone or rip-rap with appropriate size, gradation, and
thickness depending on flow conditions). Velocities greater than 8 feet per second will require approval
by the local jurisdiction and is discouraged.
Check dams can be used to reduce velocities in steep swales. See BMP S-7,Check Dam, for design
criteria.
Interceptor swales must be designed for flow capacity based on Manning's Equation to ensure a
proper channel section. Alternate channel sections may be used when properly designed and
accepted.
Consideration must be given to the possible impact that any swale may have on upstream or
downstream conditions.
Swales must maintain a negative grade to a controlled outlet.

Q Diverted runoff from a disturbed or exposed upland area shall be conveyed to a sediment-trapping
device.

LIMITATIONS
Interceptor swales must be stabilized quickly upon excavation so as not to contribute to the erosion

Swales may be unsuitable to the site conditions (too flat or steep).

For permanent swales, the 1.5 feet maximum depth can be increased as long as provisions for public
safety are implemented. : '

MAINTENANCE REQUIREMENTS

Swales should be inspected regularly (at least as often as required by the TPDES Construction General
Permit, Appendix A) to locate and repair any damage to the channel or to clear debris or other
obstructions so as not to diminish flow capacity. Damage from storms or normal construction activities
such as tire ruts or disturbance of swale stabilization shall be repaired as soon as practical.

SPECIFICATIONS

Specifications for construction of this item may be found in the Standard Specifications for Public Works
Consiruction — North Central Texas Council of Governments, Section 201.6 Interceptor Swale.
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| Diversion Dike

Groundenver (Established

T Sabifization

Applications

Perimeter Control |

1

Slope Protection |

Sediment Trapping
Channel Protection

Temporary Stabilization

Permanent Stabilization
Waste Management

Housekeeping Practices

| DESCRIPTION

A diversion dike is a compacted soil mound, which redirects runoff to a desired
E location. The dike is typically stabilized with natural grass for low velocities or
| with stone or erosion control mats for higher velocities.

{ PRIMARY USE

| The diversion dike is normally used to intercept offsite flow upstream of the
construction area and direct the flow around the disturbed soils. It can also be
used downstream of the construction area to direct flow into a sediment
reduction device such as a sediment basin or protected inlet. The diversion dike
serves the same purpose as an interceptor swale and, based on the topography |

| of the site, can be used in combination with an interceptor swale.

| APPLICATIONS

§ By intercepting runoff before it has the chance to cause erosion, diversion dikes
¥ are very effective in reducing erosion at a reasonable cost. They are applicable
} to a large variety of projects including site developments and linear projects
| such as roadways and pipeline construction. Diversion dikes are normally used
as perimeter controls for construction sites with large amounts of offsite flow
¥ from neighboring properties. Used in combination with swales, the diversion
d dike can be quickly installed with a minimum of equipment and cost, using the
swale excavation material to construct the dike. No sediment removal
¢ technique is required if the dike is properly stabilized and the runoff is
j intercepted prior to crossing disturbed areas.

Significant savings in structural controls can be realized by using diversion
dikes to direct sheet flow to a central area such as a sediment basin or other
j sediment reduction structure if the runoff crosses disturbed areas

t DESIGN CRITERIA

t L1 The maximum contributing drainage area should be 5 acres or less
i depending on site conditions.

Maximum depth of flow at the dike shall be 1 foot based on a 2-year return
period design storm peak flow.

Side slopes of the diversion dike shall be 3:1 or flatter.

Minimum width of the embankment at the top shall be 2 feet.

Minimum embankment height shall be 18 inches as measured from the toe
of slope on the upgrade side of the berm.

o000 O

o]

Targeted Constituents

Sediment

Nutrients Toxic
Materials

Oil & Grease

Floatable Materials

Other Construction
Wastes

e 0O O ¢

implementation

Requirements
Capital Costs
Maintenance
Training

Suitability for Slopes >
5%

~N O © e

Legend
Significant Impact

Medium Impact
Low Impact

Unknown or
Questionable Impact

Fe=1.00
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Diversion ike

For grades less than 2 percent and velocities less than 6 feet per second, the minimum required channel
stabilization shall be grass, erosion control mats or mulching. For grades in excess of 2 percent or
velocities exceeding 6 feet per second, stabilization is required in the form of turf reinforcement mats (or
a layer of crushed stone or rip-rap with appropriate size, gradation, and thickness depending on flow §
conditions). Velocities greater than 8 feet per second will require approval by the local jurisdiction and is
discouraged.

The dikes shall remain in place until all disturbed areas, which are protected by the dike are permanently
stabilized uniess other controls are put into place to protect the disturbed area.

The flow line at the dike shall have a positive grade to drain to a conirolled outlet.

Diverted runoff from a disturbed or exposed upland area shall be conveyed to a sednment—trappmg ‘
device.

Soil used in construction of the dike can be on-site material. It should be free of rocks larger than three
inches in diameter and should be clay, silty clay or sandy clay with a plasticity index greater than 25. If
only low Pl material is available, it will be necessary to armor the slopes with stone or geotextile to
prevent erosion of the dike. .

LIMITATIONS

} Compacted earth dikes require stabilization immediately upon placement so as not to contribute to the
problem they are addressing.

! The diversion dikes can be a hindrance to construction equipment moving on the site; therefore their
| locations must be carefully planned prior to installation.

7MAlNTENANCE REQUIREMENTS

| Permit, Appendix A) to determine if silt is building up behind the dike, or if erosion is occurring on the face of
| the dike. Silt shall be removed in a timely manner. If erosion is occurring on the face of the dike, the face of
§ the slopes shall either be stabilized through mulch or seeding or the slopes shall be flattened. '

i SPECIFICATIONS

I Specifications for construction of this item may be found in the Standard Specifications for Public Works
| Construction — North Central Texas Council of Governments, Section 201.7 Diversion Dike.
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Diversion Dike

Runoff Flow

Pesitive Drainage

Cross-Section =

Plan View

Dike To Be Placed
In 8" Lifts, Compacted

3:1 Siope To 85% Std. Proctor

Or Flatter

18" min.

Turf Reinforcement Mat Or A Layer of
Crushed Stone Or Riprap Is Required
When Velocities Exceed 6 Fps Or
Slope Exceeds 2%

Cross Section
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Applications

Perimeter Control

Slope Protection

Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization
Waste Management
Housekeeping Practices

DESCRIPTION
§ A pipe slope drain is a temporary (or permanent) pipeline typically utilizing
flexible pipe that conveys runoff down unstabilized slopes. The drain is
i anchored on the upstream end with some form of headwall to limit erosion and
i secure the pipe.

PRIMARY USE '

Pipe slope drains are used to protect preliminary and final graded slopes during
[ establishment of temporary and permanent ground covers. They are used on
sites with a long, unstabilized, steep slope area that is subject to erosion from
f overland flow. They are normally used in combination with interceptor swales or
diversion dikes to direct the flow into the pipe area. The pipe slope drain can

{ provide service fora relatively large area. It does notireat the runoff, therefore if
| the runoff contains sediment, treatment through a controlled outlet will be
required before the flow is released offsite.

| APPLICATIONS

i Sites with large berms or grade changes such as roadway embankments are
i candidates for a pipe siope drain. Since provisions must be made to direct the
flow into the pipe drain, some grading is normally required upstream of the pipe
2 slope drain. Installed properiy, siope erosion can be greatly reduced (but not
§ entirely eliminated) through the use of the drain.

Pipe slope drains also require a stabilized outlet. This is critical since the
| velocities at the outfall are normally high. Velocity dissipators such as stone or
| concrete rip-rap are typically required to reduce the velocity and spread the
flow, reducing erosion. Flow from a pipe slope drain should be routed to a
| sediment reduction practice (BMP with S prefix) through interceptor swales,
| diversion dikes or other suitable methods.

| DESIGN CRITERIA

Targeted Constituents
@ Sediment

O Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

Requirements
Capital Costs
Maintenance
Training

Suitability for Slopes
> 5%

Legend
Significant Impact

Medium Impact
Low impact

Unknown or

Questionable Impact

O The entrance to the pipe slope drain may be a standard corrugated metal
pre-fabricated flared end section with an integral toe plate extending a
minimum of 6 inches from the bottom of the end section.

Varies

| O The grade of the entrance shall be 3 percent maximum.
The berm at the entrance shall have a minimum height of the pipe diameter

E-3

+ 12" and a minimum width of 3 times the pipe diameter.
Q All sections of the pipe slope drain shall be connected using watertight
collars or gasketed watertight fittings .

North Central Texas
Council of Governments
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Pipe Slope Drain

All sediment-laden runoff conveyed by the pipe slope drain shall be directed to a sediment trapping
facility.

The pipe shall be secured with hold down anchors spaced 10 feet on center.

Temporary pipe slope drains are to be sized to accommodate runoff flows equivalent to a 10-year
storm as calculated using the Rational Method and Manning’s equation, but in no case shall pipes be
sized smaller than shown on the foliowing table:

oo

Minimum Pibe Size
12"
18"
21’
24"
30"

Maximum Contributina Drainaae Area
0.5 Acres
1.5 Acres
2.5 Acres
3.5 Acres
5.0 Acres

Maximum drainage areas for individual pipe slope drains shall be 5 acres. For areas larger than 5
acres, additional drains shall be added.
Both the entrance and outfall of the pipe slope drain should be properly stabilized. Grass can normally
be used at the entrance, but armor type stabilization such as stone or concrete riprap is normally
required to address the high velocities of the outfall.

QA riprap lined apron shall be excavated to accept the discharge from the pipe and dissipate the
energy of the flow. The width of the bottom of the apron shall be 3 times the pipe diameter, and the

B e

length shall be a minimum of 6 times the pipe diameter of the drain pipe. The apron shall be a
minimum of 12 inches in depth and shall be lined with riprap weighing between 50 and 150 pounds per
stone at a thickness of 12 inches minimum. The apron shall be designed so that the released flow has
a velocity less than 3 feet per second.

| LIMITATIONS
{ O Drains must be located away from construction areas since the drain can easily be damaged by
: construction traffic.

U Grading is normally required upstream of the pipe slope drain in order to direct flow into the system.
This can cause additional cost and maintenance. Securing the pipe to the slope can be difficult and
require significant maintenance during the life of the system.

i O In situations where pipe slope drains convey sediment-laden runoff, pipes can become clogged during

] large rain events causing water to overiop the diversion dike thereby creating a serious erosion
condition. .

L A pipe slope drain reduces erosion but does not prevent it or reduce the amount of sediment in runoff.

Additional measures should be used in conjunction with the pipe slope drain to treat the flow.

MAINTENANCE REQUIREMENTS
Pipe slope drains should be inspected regularly (at least as often as required by the TPDES Construction
General Permit, Appendix A) to locate and repair any damage to joints or clogging of the pipe. In cases
where the diversion dike has deteriorated around the entrance of the pipe, it may be necessary to
reinforce the dike with sandbags or to install a concrete collar to prevent failure. Signs of erosion around
the pipe drain should be addressed in a timely manner by stabilizing the area with erosion control mats,
crushed stone, concrete, or other acceptable methods.

| SPECIFICATION

| Specifications for construction of this item may be found in the Standard Specifications for Public Works
¥ Construction — North Central Texas Council of Governments, Section 201.14 Pipe Slope Drain.
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Pipe Slope Drain

Diversion Dike

Slope To Be
Protected

Secure Pipe With-Anchors
Maximum 10' On Center
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Section Thru Pipe

1% Slope max.
Riprap Apron Plan View

Riprap shall consist of 50 to 150 pound stones placed in a
layer of not less than 12 inches. The depth of the apron shall
equal the pipe diameter but in no case shall it be less than
12 inches.
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Applications

Perimeter Control

Siope Protection

Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management

Housekeeping Practices

¥ DESCRIPTION
| Vegetation, as a Best Management Practice, is the sowing or sodding of annual

grasses, small grains, or legumes to provide interim and permanent vegetative

| stabilization for disturbed areas.

: PRIMARY USE

Vegetation is used as a temporary or permanent stabilization technique for
areas disturbed by construction. As a temporary control, vegetation is used to

| stabilize stockpiles and barren areas that are inactive for long periods of time.

As a permanent control, grasses and other vegetation provide good protection
from erosion along with some filtering for overland runoff. Subjected to

| acceptable runoff velocities, vegetation can provide a positive method of

permanent storm water management as well as a visual amenity 1o the site.

Other BMPs may be required to assist during the establishment of vegetation.
These other techniques include erosion control matting, swales, and dikes to

| direct flow around newly seeded areas and proper grading fo limit runoff
§ velocities during construction.

APPLICATIONS

Vegetation effectively reduces erosion in swales, stockpiles, berms, mild to
medium slopes, and along roadways. Vegetative strips can provide some
protection when used as a perimeter control for utility and site development

E construction.

| In many cases, the initial cost of temporary seeding may be high compared to

tarps or covers for stockpiles or other barren areas subject to erosion. This
initial cost should be weighed with the amount of time the area is to remain
inactive, since maintenance cost for vegetated areas is much less than most
structural controls.

DESIGN CRITERIA
Surface Preparation
Q Interim or final grading must be completed prior to seeding or sodding.
| O Install all necessary erosion structures such as dikes, swales, diversions,
N etc. prior to seeding or sodding.

Q When establishing vegetation from seed, groove or furrow slopes steeper
‘ than 3:1 on the contour line before seeding.

Targeted Constituents
® Sediment

@ Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

Requirements
Capital Costs
Maintenance
Training

Suitability for Siopes
> 5%

L.egend
Significant Impact

Medium Iimpact
Low Impact

Unknown or
Questionable impact

Fe=0.90

E-4

North Central Texas
Council of Governments

iSWM Design Manual for Construction

4-17



December 2003 -

Vegetation

O Provide 4-6 inches of topsoil over rock, gravel or otherwise unsuitable soils. Poor quality topsoil should
be amended with compost before applying seed or sod. Amendment should be three parts of topsaoil to
one part compost by volume thoroughly blended.

| U Seed bed should be well pulverized, loose and uniform.

Plant Selection, Fertilization and Seeding
Q Use only high quality, USDA certified seed. :
i O Use an appropriate species or species mixture adapted to local climate, soil conditions and season as
' shown below, or consult with the local office of the Natural Resource Conservation Service (NRCS) or
Engineering Extension service as necessary for selection of proper species and application technique in
this area.
Seeding rate should be in accordance with the table below or as recommended by the NRCS or
Engineering Extension service. ’ ,
Fertilizer shall be applied according to the manufacturer's recommendation with proper spreader |
equipment. Typical application rate for 10-10-10 grade fertilizer is 10 Ibs. per 1,000 ft%.
If hydro-seeding is used, do not mix seed and fertilizer more than 30 minutes before application.
Evenly apply seed using cyclone seeder, seed drill, cultipacker, terraseeding, or hydroseeder.
Provide adequate water to aid in establishment of vegetation.
Use appropriate mulching techniques where necessary, especially during cold periods of the year.

| Sodding
Sod shall be St. Augustine grass, common bermudagrass, buffalograss, an approved hybrid of common
Bermudagrass or an approved zoysiagrass.
O The sod should be mowed prior to sod cutting so that the height of the grass shall not exceed 2-inches
and should not be harvested or planted when its moisture condition is so excessively wet or dry that its

survival shall be affected. 4
Sod shall be planted within 3-days after it is excavated.

In areas subject to direct sunlight, pre-moisten prepared sod bed by watering immediately prior to
placing sod.

Sodded areas shall be thoroughly watered immediately after they are planted.

B=
B
Q0

>

DDITIONAL GUIDANCE

Establishing a good vegetative cover is dependent of the season of the year. Projects that commence in
the fall of the year may not be candidates for vegetation used as a BMP.

Where vegetation is used in swales and channels it may be necessary to use sod, rather than seeding,
to establish an erosion resistant surface to accommodate rainfall runoff flows.

Where vegetation is used for perimeter control, the use of sod is necessary for a fifteen-foot width.
Muich should be used to enhance vegetative growth, in that mulch protects seeds from heat, prevents
soil moisture loss, and provides erosion protection until the vegetation is established.

Fertilizers have both beneficial and adverse effects. Fertilizers provide nutrients to the vegetation, but
also fertilizers are a source of nutrients to streams and lakes. In this latter regard they are a pollutant.
The use of native vegetation rather than exotics reduces the need of fertilizer. Organic fertilizers are
generally preferred over chemical fertilizers from the standpoint of environmental conditions.

O Steep slopes represent a problem for establishing vegetation. Bonded Fiber Matrix or Mechanically
Bonded Fiber Matrix products applied with a tackifier are useful for establishing vegetation on slopes.

0o od 0 B8

# TEMPORARY VEGETATION

I The table on the following page lists recommended plant species for the North Central Texas region
| depending on the season for planting.
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RECOMMENDED GRASS MIXTURE FOR TEMPORARY EROSION CONTROL:

SEASON COMNMON NAME RATE (LBS/ACRE)
Aug 15 - Nov 30 Tall Fescue 40
Western Wheat Grass 5.0

Wheat (Red, Winter) 30.0

May 1 - Aug 31 Foxtail Millet 30.0

Feb 15 — May 31 Annual Rye 20.0

Sep 1 —Dec 31

i PERMANENT VEGETATION 7
Grass seed for permanent vegetation can be sown at the same time as seeding for temporary (annual) |
b vegetation. Drought tolerant native vegetation is recommended rather than exotics as a long-term water
conservation measure. Native grasses can be planted as seed or placed as sod. Buffaloe 609, for example,
is a hybrid grass that is placed as sod. Fertilizers are not normally used to establish native grasses, but §
i mulching is effective in retaining soil moisture for the native plants.

RECOMMENDED NATIVE GRASSES FOR PERMANENT EROSION CONTROL

GRASS RATE
Full Turf Application 3-4 Ibs/1000 sqft

Buffaloe Grass

Full Turf Application 2 Ibs/1000 sqft

Blue-Grama

Side Qats Grama Applied with other native seed ¥ 1b/1000 saft

. LIMITATIONS

I Vegetation is not appropriate for areas subjected to heavy pedestrian or vehicular traffic. As a temporary

| technique, vegetation may be costly when compared to other techniques. Vegetation may require a period
of days to weeks before becoming established. Lack of water and lack of or improper use of soil

¥ amendments (compost, fertilizer, etc.) will usually result in poor turf establishment. Alternate erosion control

§ (e.g. mulching, sodding vegetative strips, etc ) should be used until vegetation can be established.

Vegetation is not appropriate for rock, gravel or coarse-grained soils unless 4 to 6 inches of topsoil is
} applied.

| MAINTENANCE REQUIREMENTS

| Protect newly seeded areas from excessive runoff and traffic until vegetation is established. A watering and |
fertilizing schedule will be required as part of the SWPPP to assist in the establishment of the vegetation.
Vegetation should be inspected regularly (at least as often as required by the TPDES Construction General

¥ Permit, Appendix A) to ensure that the plant material is established properly and remains healthy. Bare
spots shall be reseeded and/or protected from erosion by mulch or other BMP. Accumulated sediment
deposited by runoff should be removed to prevent smothering of the vegetation. In addition, determine the
source of excess sediment and implement appropriate BMPs to control the erosion.
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Mulching

A ;", P,
st A

§ DESCRIPTION
Mulching is the application of a layer of chopped straw, hay, chipped site
vegetation, or other material, which is spread uniformly over barren areas to
| reduce the effects of erosion from rainfall. Types of mulch include organic
| materials (e.g. compost mixtures), straw, wood chips, bark, or other fibers.
j Another form of mulch, which has been commercialized, uses straw or other
material with organic and inorganic binding systems which are typically sprayed
| over the control area. Some of these products may be very effective on steeper
{ slopes where there is no vehicular or foot traffic to disrupt the application until
vegetation is established. Muich should not contain chipped manufactured
boards or chemically treated wood such as particleboard, railroad ties or similar
! treated wood. Hay should not be used as a replacement for straw unless it can

Applications

Perimeter Control

Slope Protection

Sediment Trapping

Channel Protection

| Temporary Stabilization l

Permanent Stabilization
Waste Management
Housekeeping Practices

Targeted Constituents
® Sediment

O Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

I-be-determined-that-it-is-weed-and-seed-free:

PRIMARY USE
| Muich is used to temporarily and/or permanently stabilize bare or freshly
i seeded areas. It protects the soil from erosion and moisture loss by iessening
the effects of wind, water, and sunlight. It also decreases the velocity of sheet
| flow, thereby reducing the volume of sediment-laden water flow ieaving the
¥ muiched area. :

| APPLICATIONS
| Mulch may be used on most construction-related disturbed area for surface
} protection including:
Freshly seeded or planted areas,
Areas at risk due to the time period being unsuitable for growing vegetation,
Areas that are not conducive to seeding or planting.
Steep siopes (e.g. >3H:1V), provided the mulch is anchored to the soil by
use of a combination of tackifiers and netting, or crimping.

DESIGN CRITERIA

Muich may be used by itself or in combination with netting or other anchors to

promote soil stabilization.

Q Choice of muich depends largely on slope, climate, and soil type in addition
to availability of materials.

O Muich should be applied in an even and uniform manner where
concentrated water flow is negligible.

Q The application of straw muich shouid be approximately 2 tons dry straw
per acre spread uniformly across the area. Other forms of muich, such as
wood chips or chopped site vegetation, should be placed in thicknesses of
two-inches or greater over the area.

Requirements
Capital Costs
Maintenance
Training

Suitability for Siopes
> 5%

Legend
Significant Impact

Medium impact
Low Impact

Unknown or

Questionable Impact

Fe=0.90
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Straw mulch should be anchored by application of a fiber muich binder, by the application of a synthetic
liquid mulch binder, by using a tractor-drawn crimper to punch into the soil, or by placing a netting above
the muich stapled to the ground, as required.

Mulch hydraulically applied with tackifiers and binding agents is commercially available as a bonded
fiber matrix (BFM) which may be particularly effective on slopes steeper than 2.5:1.

Wood chips are suitable for areas that will not require mowing frequently and are heavy enough that
they do not require anchoring. They do, however, deplete nitrogen from the soil, which is a necessary
nutrient for all plants. To alleviate this condition, wood chips must be treated with 12 pounds of
ammonium nitrate per ton of muich used.

Bark chips are popular for ornamental applications, as they do not require anchoring, do not decompose
very rapidly, and serve as an excellent insulation material. When using bark chips, it is not necessary to
treat for nitrogen deficiency or to fertilize.

Compost and wood mulch mixtures should be a blend of 50% untreated wood mulch with 50% compost
measured by volume. Wood muich should be less than or equal to 5 in. in iength with 95% passing a 2-
in. screen and less than 30% passing a 1-in. screen. The compost shall meet the Physical
Requirements specified in Table 1 of TXDOT Special Specification 1058, Compost, which can be found
in Appendix F.

Prior to the placement of any mulch, the area to be protected must be graded in accordance with plans.
Fertilization and soil treatment should then be done prior to placement of mulch with the exceptions of
when seed is to be applied by means of hydro-seed or when seed is distributed following straw mulch
spreading during winter months.

Organic mulches may be distributed by hand or my mechanical means, but to be effective a complete
covering is required.

Refer to the table on the following page for additional guidance.

} LIMITATIONS

Mulches are subject to removal by wind or water under severe climatic conditions.

j Mulches lower the soil temperature, which may result in longer seed germination periods.

| Mulch shouid not be applied within the ordinary high-water mark of surface waters, as it can be a potential
{ floatation material.

MAINTENANCE REQUIREMENTS
Muiched areas shouid be inspected regularly (at least as often as required by the TPDES Construction

| General Permit, Appendix A) for thin or bare spots caused by natural decomposition or weather related
| events. Mulch in high traffic areas should be replaced on a regular basis to maintain uniform protection.

Excess muich should be brought to the site and stockpiled for use during the maintenance period to dress

i problem spots.

| sPEcIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works
Construction — North Central Texas Council of Governments, Section 201.17 Mulching.
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Muich Standards and Guidelines

Mulch
Material

Quality
Standards

Application
Rates

Remarks

Air-dried, free from
undesirable seed
and from coarse
material.

27-3" thick, Approx
2 tons per acre..

Cost-effective when applied with
adequate thickness. Hay can be used
if weed and seed free. In windy areas
and on steep slopes, straw must be
held in place by crimping, using a
tackifier, or covering with netting.

Chipped Site
Vegetation

Shouid include
gradation from fine
to coarse to
promote
interlocking
properties.
Maximum size 6
inches in length.

2" minimum
thickness over
area; approx. 10
tons per acre.

Cost-effective manner of disposing of
vegetative debris from site. Do not
place in areas subject to fiooding.
Decomposition of chipped vegetation
competes with nutrients important to
subsequent grass establishment.

Mulch must be free of waste materials
such as plastic bag, metal debris, etc.

Wood-Mulch—
and

Compost
Mixture

Compost shall

meet the Physical
Requirements
(Table 1) of
Appendix F.

2-minimum
thickness over
area; approx. 10
tons per-acre.

Special caution is advised regarding
the source and composition of wood

-mulches.—Determine-whether-the
preparation include weed seed control.
Wood muiches are an excelient soil
amendment, ultimately improving the
organic content of the soil.

Hydromulch

No growth inhibiting
factors.

Approx 25-30 Ibs
per 1000 sf or
1500-2000 Ibs per
acre.

Apply with a hydromuicher. Fibers
should be kept to less than % inch to
prevent clogging equipment. Best
used in conjunction with seed at time of
application.

Bonded
Fiber Matrix

Hydraulically
applied muich with
tackifiers and
binding agents.

Follow the
manufacturer's
recommendations.
(typically 3000 Ibs
per acre or
greater).

Bonded fiber matrix may be particularly
effective on slopes steeper than 2.5:1.
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Erosio Contrl Bianets
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Applications

Perimeter Control

Slope Protection

Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management

Housekeeping Practices

DESCRIPTION

An erosion control blanket (ECB) is a temporary degradable erosion prevention
product placed over disturbed areas to limit the effects of erosion due to rainfall
impact and runoff across barren soil. Erosion control blankets are
i manufactured by a wide variety of vendors addressing a wide variety of
i conditions such as siope and functional longevity. Blankets are typically
constructed of natural materials such as coir (coconut husk) fibers, excelsior
8 (wood) or straw covered on both sides by degradable synthetic netting.

| PRIMARY USE |
Erosion control blankets are desighed to hold seed and soil in place until
vegetation is established on disturbed areas. They can be used on any

Targeted Constituents
@ Sediment

O Nutrients Toxic
Materials

QOil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

4 disturbed areas, but are patticularly effective for slopes and embankments.
When used in combination with sediment trapping BMPs such as silt fence or
wattles, blankets may be used as a perimeter control with or without vegetation.

DESIGN CRITERIA

§ O The type and class of erosion control mat must be specified as appropriate

: for the slope of the area to be protected and the anticipated length of

service.

d L ECBs should meet the applicable “Minimum Performance Standards for

TxDOT” as published by TxDOT in its “Erosion Control Report” and/or be

listed on the most current annual “Approved Products List for TxDOT”

applicable to TxDOT ltem 169 Soil Retention Blanket and its Special

Provisions. .

§ L3 Prior to the installation of any erosion control matting, all rocks, dirt clods,
stumps, roots, trash and any other obstructions that would prevent the mat
from lying in direct contact with the soil shall be removed. Anchor trenching
shall be located along the entire perimeter of the installation area, except
for small areas with less than 2% slope.

O Installation and anchoring shall conform to the recommendations shown
within the manufacturer's published literature for the approved erosion
control blanket. Particular attention must be paid to joints and overlapping
material.

O After appropriate installation, the blankets should be checked for uniform

contact with the soil; security of the lap joints, and fiushness of the staples

with the ground.

Requirements
Capital Costs
Maintenance

Training

© O © ¢

Suitability for Slopes
> 5%

Legend
Significant impact

Medium Impact

Low Impact

~ 0 © e

Unknown or
Questionable impact
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Erosio Control Blankets |

LIMITATIONS

' Care must be exercised in specifying the proper Erosion Control Blanket product for the intended
application.

For application requiring a permanent erosion control product, or for stabilizing slopes greater than 2H:1V
I or lining open conveyance channels, Turf Reinforcement Mats should be utilized.

| MAINTENANCE REQUIREMENTS
Erosion Control Blankets should be inspected regularly (at least as often as required by the TPDES
¥ Construction General Permit, Appendix A) for bare spots caused by weather related events. Missing or
loosened blankets must be replaced or re-anchored. Also check for excess sediment deposited from
b runoff. Remove sediment and/or replace blanket as necessary. In addition, determine the source of
I excess sediment and implement appropriate BMPs to control the erosion.

| specIFIcATIONS

§ Specifications for construction of this item may be found in the Standard Specifications for Public Works
§ Construction — North Central Texas Council of Governments, Section 201.16 Erosion Control Blankets.
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Anchor Slot Detait
-channel End
Of The Blanket in A 6"

Bury The Up

Deep Trench

Erosion Control Blanket

Protecting Exposed
Surface Or Slope

Done In Accordance With the Manufacturer's Recommendations.

Anchoring of the Erosion Control Blankets Shall Be

4-27

iSWM Design Manual for Construction




December 2003

This page left intentiohally blank

4-28

iSWM Design Manual for Construction



December 2003

| hannel Protection

Applications

Perimeter Control

Slope Protection

Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management

Housekeeping Practices

DESCRIPTION

Channel protection includes a variety of erosion prevention techniques
including vegetation, turf reinforcement mats, and riprap. Channel protection is
required to protect the sides and bottom of open channels from erosion caused
by storm water flows.

PRIMARY USE

| The information presented in this Fact Sheet primarily addresses protection of
temporary channels constructed to convey storm water runoff on a property
| under development. Grass-lining should be adequate for most temporary
! channels, although some situations may require additional protection provided
by turf reinforcement mats or riprap.

iISWM Design Manual for Development/Redevelopment and/or local drainage
manual; however, permanent channels must also be protected from erosion
| during the construction phase.

APPLICATIONS
| Channel protection for constructed open channels conveying concentrated
storm water runoff. Examples include:
QO discharge from diversion dikes or interceptor swales;
} O flows to and discharges from sediment traps or basins:
QO roadside drainage channels;
! O conveyances in low areas.

| This Fact Sheet does not apply to alterations of natural channels. Contact the
local jurisdiction and/or the Corps of Engineers, Fort Worth District Office for
! information on regulatory requirements.

DESIGN CRITERIA

} Temporary Channel Design

I U Alltemporary channels shall be designed to carry the peak runoff for the
10-year design storm without eroding. Permanent channels must be
designed in accordance with the iISWM Design Manual for
Development/Redevelopment (and/or local requirements).

Q Channels may be trapezoidal, parabolic, or v-shaped; however v-shaped
channels may be difficult to stabilize, so they are generally used only where
the volume and rate of flow is low.

U Side slopes shall be 3:1 or flatter to aid in the establishment of vegetation

’ and/or for maintenance.

Targeted Constituents
® Sediment

O Nutrients Toxic
Materials

Oil & Grease

Floatable Materials

Other Construction
Wastes -

Jﬁhere,are,separatefrequirementsfforfdesignfoffpermanent—epen—ehannelsfinfthef

Implementation

Requirements

Capital Costs

Maintenance

Training

® O © o

Suitability for Slopes
> 5%

Legend
Significant Impact

Medium Impact

Low Impact

~N 0 ©0 e

Unknown or

Questionable Impact

Varies
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Grass-Lining
Grass-lining is appropriate for grades less than 2 percent and velocities less than 6 feet per second.
If the design velocity of a channel to be vegetated by seeding exceeds 2 feet per second, Erosion
Control Blankets (Fact Sheet E-6) must be used to provide protection and assist in establishing the
vegetation.
Refer to the Fact Sheet E-4, Vegetation, for appropriate vegetation types and information on

establishment of vegetation. In addition, consult manufacturer's literature where erosion control blankets
are used.

| Turf Reinforcement Mat Lining

Q Turf reinforcement mats (TRMs) provide long-term erosion protection in channels where flow conditions
exceed the ability of vegetation alone to withstand erosive forces (grades in excess of 2 percent or
velocities exceeding 6 feet per second).

Turf reinforcement mats may provide channel protection for conditions of up to approximately 8 lbs/ft*
sheer stress. The appropriate TRM product must be selected in accordance with the manufacturer’s
specifications to meet the design flow conditions. ’

Turf reinforcement mats are generally preferred over stone stabilization.

TRM installation and anchoring shall conform to the recommendations shown within the manufacturer's
published literature.

Refer to the Fact Sheet E-4, Vegetation, for appropriate vegetation types and information on
establishment of vegetation. In addition, consult the TRM manufacturer’s literature for special
considerations.

Crushed Stone and Riprap

| O As an alternate to turf reinforcement mats, a layer of crushed stone or rip-rap with appropriate size,

gradation, and thickness depending on flow conditions may also be used for grades in excess of 2
percent or velocities exceeding 6 feet per second.

The size and gradation of the stone or riprap and thickness of the lining must be designed appropriately
for the flow conditions to prevent the lining from washing away.

Riprap should be placed on a lining of geotextile fabric to prevent soil movement into or through the
riprap. The geotextile must be keyed in at the top of the bank.

i LIMITATIONS

The vegetation for grass-lined channels may be difficult to establish unless the seedbed is protected from
high flows until the seed germinates and matures.

MAINTENANCE REQUIREMENTS

Channel protection measures should be inspected regularly (at least as often as required by the TPDES
Construction General Permit, Appendix A) for signs of bare spots, erosion, or excessive sediment
deposition. Bare spots or areas experiencing erosion should be repaired immediately by replacing lining
material. Where excessive sediment is discovered, remove sediment and repair lining as necessary. In
addition, determine the source of excess sediment and implement appropriate BMPs to control the erosion.

| While vegetation is being established for grass-lining and turf reinforcement mats, check frequently to

ensure proper growing conditions and adequate coverage. Also, remove any accumulated sediment in the
channel bottom frequently to prevent damage to the vegetation.

SPECIFICATIONS
No specification for construction of temporary channel protection is currently available in the Standard

§ Specifications for Public Works Construction — North Central Texas Council of Governments.
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| Dust Control

| DESCRIPTION

Dust control includes those measures necessary to prevent wind transport of
b qust from disturbed soil surfaces onto roadways, drainage ways, and surface
| waters.

PRIMARY USE

Dust control is applied in areas (including roadways) subject to surface and air
I movement to dust where on-site and off-site impacts to roadways, drainage

! ways, or surface waters are likely.

DESIGN CRITERIA

| O Vegetate or mulch areas that will not receive vehicle traffic. In areas where
planting, mulching, or paving is impractical, apply gravel or fandscaping
rock.

O Limit dust generation by clearing only those areas where immediate activity
will take place, leaving the remaining area(s) in the original condition, if
stable. Maintain the original cover as long as practicable.

Construct natural or artificial windbreaks or windscreens. These may be
designed as enciosures for small dust sources.

Sprinkle the site with water until dampened sufficiently to prevent dust and
repeat as needed. Do not apply water in quantities to cause runoff.
Irrigation water can be used for dust control. Irrigation systems should be
installed as a first step on sites where dust control is a concern.

-SPECIFICATIONS

Applications

Perimeter Control
Slope Protection
Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization
Waste Management

Housekeeping Practices

Targeted Constituents
® Sediment

O Nutrients/Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

No specification for construction of this item is currently available in the
Standard Specifications for Public Works Construction — North Central Texas
Council of Governments.

Requirements
Capital Costs
Maintenance

Tréining

© e O O

Suitability for Slopes
> 5%

Legend
Significant Impact

Medium Impact

Low Impact

~N O © @

Unknown or

Questionable Impact

North Central Texas
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Silt Fence Applications

| Perimeter Control |
- ——

i Drainage area
- Disturbed - Pt ( “ﬁrgts ad | Slope Protection
Area _g&ggﬁ?;(,\o o= -~ , | Sediment Trapping I

—~

Sitt Fenee - Channel Protection

55 1 / Temporary Stabilization

Stabilized Area i r 3 Permanent Stabilization
Supports e i Waste Management

Housekeeping Practices

DESCRIPTION A
A silt fence consists of geotextile fabric supported by wire mesh netting or other Targeted Constituents
backing stretched between either wooden or metal posts with the lower edge of | ® Sediment

the fabric securely embedded six-inches in the soil. The fence is typically . .
located downstream of disturbed areas to intercept runoff in the form of sheet © Nutrle_nts Toxic
flow. A silt fence provides both filtration and time for sediment settling by Materials
reducing the velocity of the runoff. O Oil & Grease

! PRIMARY USE : @ Floatable Materials
Silt fence is normally used as perimeter control located downstream of

disturbed areas. It is only feasible for non-concentrated, sheet flow conditions. | © Other Construction
| If it becomes necessary to place a silt fence where concentrated flows may be Wastes

experienced (e.g. where two silt fences join at an angle, or across minor
t channels or gullies), it will be necessary to reinforce the silt fence at that area

Implementation

——Requirements
| by a rock berm or sand bag berm, or other structural measures that will support 9

| the silt fence. © Capital Costs

i APPLICATIONS @ Maintenance
Silt fence is an economical means to treat overland, non-concentrated flows for .
all types of projects. Silt fences are used as perimeter control devices for both | © Training
site developers and linear (roadway) type projects. They are most effective with o

| coarse o silty soil types. Due to the potential of clogging and limited
effectiveness, silt fences should be used with caution in areas that have
predominantly clay soil types. In this latter instance a soils engineer or soil
scientist should confirm the suitability of silt fence for that application Legend

Significant impact

Suitability for Slopes >
5%

DESIGN CRITERIA .
U Fences are to be constructed along a line of constant elevation (along a Medium impact
contour line) where possible.
Maximum drainage area shall be 0.25 acre per 100 linear feet of silt fence.
Maximum flow to any 20 foot section of silt fence shall be 1 CFS. ¢ Unknown or
Maximum distance of flow to silt fence shall be 200 feet or less. If the slope Questionable Impact
exceeds 10 percent the flow distance shall be less than 50 feet.
Maximum slope adjacent to the fence shall be 2:1. Fe=0.75
If 50% or less soil, by weight, passes the U.S. Standard sieve No. 200: "
select the apparent opening size (A.0.8S.) to retain 85% of the soil.
If 85% or more of soil by weight, passes the U.S. Standard sieve No. 200, S-1
silt fences shall not be used unless the soil mass is evaluated and deemed
suitable by a soil scientist or geotechnical engineer concerning the
erodiblity of the soil mass, dispersive characteristics, and the potential
grain-size characteristics of the material that is likely to be eroded.

Low impact

North Central Texas
Council of Governments
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Silt Fence|

Stone overflow structures or other outlet control devices shall be installed at all low points along the
fence or spaced at approximately 300 feet if there is no apparent low point.

Filter stone for overflow structure shall be 1-1/2" washed stone containing no fines. Angular shaped |

stone is preferable to rounded shapes.
Silt fence fabric must meet the following minimum criteria:
Tensile Strength, ASTM D4632 Test Method for Grab Breaking Load and Elongation of Geotextiles,
90-1bs.
Puncture Rating, ASTM D4833 Test Method for index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products, 60-lbs.
Mullen Burst Rating, ASTM D3786 Standard Test Method for Hydraulic Bursting Strength of Textile
Fabrics-Diaphragm Bursting Strength Tester Method, 280-psi.
Apparent Opening Size, ASTM D4751 Test Method for Determining Apparent Opening Size of a
Geotextile, U.S. Sieve No. 70 (max) to No. 100 (min)-
Ultraviolet Resistance, ASTM D4355. Minimum 70 percent.
Fence posts shall be galvanized steel and may be T-section or L-section, 1.3 pounds per linear foot
minimum, and 4 feet in length minimum. Wood Posts may be used depending on anticipated length of
service and provided they are 4 feet in length minimum and have a nominal cross section of 2 inches by
4 inches for pine or 2 inches by 2 inches for hardwoods.
Silt fence shall be supported by galvanized steel wire fence fabric as follows:
O 4" x 4" mesh size, W1.4 /1.4, minimum 14-gauge wire fence fabric;
O Hog wire, 12 gauge wire, small openings installed at bottom of silt fence;
O Standard 2" x 2" chain link fence fabric; or
O Other welded or woven steel fabrics consisting of equal or smaller spacing as that listed herein and
appropriate gauge wire to provide support.

A B-inch wide trench is to be cut 6 inches deep at the toe of the fence to allow the fabric to be laid below |

the surface and backfilled with compacted earth or gravel to prevent bypass of runoff under the fence.

Fabric shall overlap at abutting ends a minimum of 3 feet and shall be joined such that no leakage or
bypass occurs.
Sufficient room for the operation of sediment removal equipment shall be provided between the silt fence
and other obstructions in order to properly maintain the fence.

Q The ends of the fence shall be turned upstream to prevent bypass of storm water.

LIMITATIONS

Minor ponding will likely occur at the upstream side of the silt fence, which could result in minor localized
flooding. Silt fences are not intended for use as check dams in swales or low areas subject to concentrated
flow. Silt fences shall not be used where soil conditions prevent a minimum toe-in depth of 6 inches or
installation of support posts to a depth of 12 inches.

Silt fence can interfere with construction operations; therefore planning of access routes onto the site is
critical. Silt fence can fail structurally under heavy storm flows, creating maintenance problems and reducing
the effectiveness of the system.

MAINTENANCE REQUIREMENTS

Silt fence should be inspected regularly (at least as often as required by the TPDES Construction General
Permit, Appendix A) for buildup of excess sediment, undercutting, sags, and other failures. Sediment should
be removed when it reaches approximately one-half the height of the fence. In addition, determine the
source of excess sediment and implement appropriate BMPs to control the erosion. If the fabric becomes
damaged or clogged, it should be repaired or replaced as necessary.

| SPECIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works
Construction — North Central Texas Council of Governments, Section 201.5 Silt Fence.
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| Ol‘gal‘lic Filtel‘ Berm Applications

Perimeter Control

St Slope Protection

O Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management

Housekeeping Practices

ORGRMC FILTER BERY

Targeted Constituents
® Sediment

¢ DESCRIPTION

Organic filter berms are linear berms constructed of a mix of compost and
| mulch and placed on a contour fo control runoff- and filter sediment. The | © Nutrients Toxic
organic filter berm provides both filtration and time for sediment settling by Materials
reducing the velocity of the runoff.

Oil & Grease

i PRIMARY USE 4 , .
| Organic filter berms are very well suited to sites with small disturbed drainage Floatable Materials

areas that are not subjected to concentrated flows and that will ultimately be | o Other Construction
| seeded, sodded, or landscaped. Wastes

APPLICATIONS implementation
" Properiy designed, the organic filier berm is economical due to the ease of Requirements
emplacement and because it can be tilled into the soil at the end of project,

| limiting the cost of removal and adding to the organic content of the soil. The © Capital Costs
| berms are used as perimeter control devices for both development sites and | @ Maintenance
linear (roadway) type projects. They are most effective with coarse to silty soil
types. O Training
DESIGN CRITERIA @ Suitability for Slopes
Filter berms are to be constructed along a line of constant elevation (along > 5%
7 a contour line) where possible.
| U Maximum drainage area shall be 0.25 acre per 100 linear feet of filter berm. Legend
U Maximum flow to any 20 foot section of filter berm shall be 1 CFS. ® Significant Impact
U Maximum distance of flow to berm shall be 200 feet or less. If the slope
, exceeds 10 percent the flow distance shall be less than 50 feet. @ Medium impact
1 Maximum slope adjacent to the filter berm shall be 2:1.
Q Trapezoidal shaped berms should be 1-1/2 to 3 feet high with a top width of | © Low Impact
2 to 3 feet and a base of 3 to 5 feet wide. ?  Unknown or
Q  Windrow (triangular) shaped berms should be 1 to 2 feet highand 2 to 4 | ° :
feet wide. Questionable Impact
QO Organic filter berms shall be constructed of a mixture of 50% compost and
50% wood mulch. The compost shall meet the Physical Requirements Fe=075
specified in Table 1 of TXDOT Special Specification 1058, Compost, which
can be found in Appendix F. Muich shall be untreated wood chips less than S-2

or equal to 5 inches in length with 95% passing a 2-inch screen and less
than 30% passing a 1-inch screen.

Q Organic filter berms may be seeded with a seed loading of 1 Ib. per 10
linear feet for small berms (1ft. by 2 ft.) or 2.25 Ibs per 10 linear ft. for larger
berms (1.5 ft. by 3 ft.)

North Centréi Texas
Council of Governments

iSWM Design Manual for Construction - 4-37




December 2003

Organic Filter Berm

LIMITATIONS
Minor ponding will likely occur at the upstream side of the organic filter berm that could result in minor
localized flooding.

Berms should not be constructed in swales or low areas since they will be subject to concentrated flow and
may be overtopped resulting in failure of the filter berm.

Berms can interfere with construction operations; therefore planning of access routes onto the site is critical.
Typically excess material is stockpiled on site for repairs to berms disturbed by construction activity.

I MAINTENANCE REQUIREMENTS
Filter berms should be inspected regularly (at least as often as required by the TPDES Construction General

Permit, Appendix A) for buildup of excess sediment, undercutting, and other failures. Silt must be removed !

when it reaches % the height of the berm. "Silt may be raked from the disturbed side of the device to clean

side the berm for the first few times that it becomes clogged to prevent ponding. Repeated clogging of the |

berm at one location will require replacement of the organic filter material or may require installation of
another BMP to prevent failure of the berm.

| Dimensions of the berm must be maintained by replacing organic filter material when necessary.
‘ There shall be no signs of erosion, breeching or runoff around or under the berm.
SPECIFICATION

| No specification for construction of this item is currently available in the Standard Specifications for Public
¥ Works Construction — North Central Texas Council of Governments.
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Triangular Sediment Filter Dike

Applications

Perimeter Control

Slope Protection

Sediment Trapping

Channel Protection

4™x4" or |
6" x 6" welded |
wire fabric Filter Fabric | |
|
Fabric rflg% - OO
r clarity ;
shown for ¢ 2 B RRRALI
4@} ; ‘ ' Anchors @ 4

Temporary Stabilization
Permanent Stabilization

Waste Management

Housekeeping Practices

i DESCRIPTION
| A Triangular Sediment Filter Dike is a self-contained silt fence consisting of filter

| PRIMARY USE

| the perimeter of construction areas and at the perimeter of the site. Also, the

fabric wrapped around welded wire fabric shaped into a triangular cross section.
While similar in use to a silt fence, the dike is reusable, sturdier, transportable,
and can be used on paved areas or in situations where it is impractical to install
embedded posts for support.

O

Triangular filter dikes are used in place of silt fence, treating sediment flow at

Targeted Constituents

Sediment

Nutrients Toxic
Materials

Oil & Grease

Floatable Materials

Other Construction
Wastes

dikes can serve as stream protection devices by preventing sediment from
entering the streams or as check dams in small swales.

Implementation

| Triangular dikes are used to provide perimeter control by detaining sediment on

| can be subjected to more concentrated flows and a higher flow rate than silt

i DESIGN CRITERIA

o 000 O

Triangular sediment filter dikes are especially useful for construction areas
surrounded by pavement, where silt fence, filter berm, or other BMP installation
is impractical. ‘ ’

APPLICATIONS

© O © ©

a disturbed site with drainage that would otherwise flow onto adjacent
properties. Triangular dikes also serve as sediment trapping devices when

Requirements

Capital Costs

Maintenance

Training

Suitability for Slopes >
5%

used in areas of sheet flow across disturbed areas or are placed along stream
banks to prevent sediment-laden sheet flow from entering the stream. The dikes

fence.

0 Dikes can be used on a variety of surfaces ranging from disturbed earth to

pavement. ,
Dikes are to be installed along a line of constant elevation (along a contour
line).

~N 0O © e

Legend
Significant impact

Medium Impact

Low Impact

Unknown or

Questionable Impact

Maximum drainage area shall be 0.25 acre per 100 linear feet of dike.
Maximum flow to any 20 foot section of dike shall be 1 CFS.

Fe=0.75

Maximum distance of flow to dike shall be 200 feet or less. If the slope
exceeds 10 percent the flow distance shall be less than 50 feet.

S-3

Maximum slope adjacent to the dike shall be 2:1.

North Central Texas
Council of Governments
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iangular Sediment Filter Dike|

If 50% or less of soil, by weight, passes the U.S. Standard sieve No. 200, select the apparent opening
size (A.0.S.) to retain 85% of the soil. '

If 85% or more of soil, by weight, passes the U.S. Standard Sieve No. 200, triangular sediment dike shall |
not be used due to clogging.

The filter fabric shall meet the material requirements specified in BMP Fact Sheet S-1, Silt Fence. |
The internal support for the dike structure shall be 6 gauge 6” x 6" wire mesh folded into triangular form
eighteen (18) inches on each side.

Filter material shall lap over ends six (6) inches to cover dike-to-dike junction; each junction shall be
secured by shoat rings.

Tie-in to the existing grade should be accomplished by (i) embedding the fabric six-inches below the top
of ground on the upslope side, (ii) extending the fabric to form a 12-inch skirt on the upstream siope and
covering it with 3 fo 5 inches of crushed rock, or (iii) entrenching the base of the triangular dike four- |}
inches below ground. For (ii) above, the skirt and the upslope portion of the triangular dike skeleton
should be anchored by metal staples on two-foot centers, driven a minimum of six inches into the ground |
(except where crossing pavement or exposed imestone).

Sand bags or large rock should be used as ballast inside the triangular dike section to stabilize the dike
against the effects of high fiows.

Sulfficient room for the operation of sediment removal equipment shall be provided between the dike and
other obstructions in order to properiy remove sediment.

The ends of the dike shall be turned upgrade to prevent bypass of storm water.

LIMITATIONS
Effects of ponding caused by the dikes should be evaluated for effects on adjacent areas.
Triangular sediment filter dikes are not effective for conditions where there are substantial concentrated flows

| overtopping.

‘MAINTENTANCE REQUIREMENTS
| Triangular sediment filter dikes should be inspected regularly (at least as often as required by the TPDES
| Construction General Permit, Appendix A). Sediment should be removed when it reaches approximately 6
inches in depth. If the fabric becomes clogged, it should be cleaned or, if necessary, replaced. If structural
{ deficiencies are found, the dike should be immediately repaired or replaced.

As with silt fence, integrity of the filter fabric is important to the effectiveness of the dike. Overlap between
| dike sections must be checked on a regular basis and repaired if deficient.

| SPECIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works
Construction — North Central Texas Council of Governments, Section 201.8 Triangular Sediment Filter
Dike.
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Triangular Sediment Filter Dike

Trenched
In 4"

:*|-Stabilized Soil* ;

Cross Section Of Installation Options

1. Toe-in 6" Min.
2. Fabric Skirt Weighted With Rock
3. Trenched [n 4"

Gecatextile

6"x6" Welded Fabric

Wire Mesh Structure

Fabric Skirt

6"x1"x6" Anchors Every
Two Feet (Option 2)
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| Inlet Protection

N NN

- Pavernent {if present)
Sediment ponding
area {1’ MJE: 2 Max
Deptn)

Applications

Perimeter Control
Slope Protection

! Sediment Trapping

Channel Protection
Temporary Stabilization
Permanent Stabilization

Waste Management

Housekeeping Practices

| DESCRIPTION
| Inlet protection consists of a variety of methods of intercepting sediment at

| PRIMARY USE

“Inlet protection has limited use in developed areas due to the potential for
1 flooding, traffic safety, pedestrian safety, and maintenance problems. Iniet
| protection can reduce sediment in storm sewer systems by serving as a back

§ APPLICATIONS

low point inlets through the use of stone, filter fabric, inlet inserts, and other
materials. This is normally located at the inlet, providing either detention or
filtration to reduce sediment and floatable materials in storm water.

inlet protection should be considered a secondary defense in site erosion
control due to the limited effectiveness and applicability of the technique. It is
normally used in new developments that include new inlets or roads with new
curb iniets or during major repairs to existing roadways.

Targeted Constituents
@ Sediment

O Nutrients Toxic
Materials

QOil & Grease
Floatable Materials

Other Construction
Wastes

Implementation

up system to onsite controls or by reducing sediment loads from controls with
limited effectiveness.

Different inlet protection variations are used for different conditions as follows:

O Filter barrier protection (similar to a silt fence barrier around the iniet) is
appropriate when the drainage area is less than one acre and the basin
slope is less than five (5) percent. This type of protection is not
applicable in paved areas.

Block and gravel (crushed stone, recycled concrete is also appropriate)
protection is used when flows exceed 0.5 c.f.s. and it is necessary to
allow for overtopping to prevent flooding.

Excavated impoundment protection around a drop inlet may be used for
protection against sediment entering a storm drain system. With this
method, it is necessary to install weep holes to allow the impoundment to
drain completely. The impoundment shall be sized such that the volume
of excavation shall be equal to 1800 to 3600 cubic feet per acre of
disturbed area entering the inlet for full effectiveness.

Requirements
Capital Costs
Maintenance
Training

Suitability for Slopes
> 5%

Legend
Significant Impact

Medium Impact
Low Impact

Unknown or

Questionable Impact

Varies

S-4
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Inlet Protection

DESIGN CRITERIA

O Special caution must be exercised when installing inlet protection on publicly traveled streets or in
developed areas. Ensure that inlet protection is properly designed, installed and maintained to
avoid flooding of the roadway or adjacent properties and structures.

O Filter fabric protection shall be designed and maintained in a manner similar to silt fence.

O Where applicable, filter fabric, posts, and wire backing shall meet the material requirements
specified in BMP Fact Sheet S-1, Silt Fence.

Q Filter gravel shall be % inch (Block and Gravel Protection) or 1-1/2 to 2 inch (Excavated
Impoundment Protection) washed stone containing no fines. Angular shaped stone is preferable to
rounded shapes.

O Concrete blocks shall be standard 8" x 8" x 16" concrete masonry units.

Q Maximum depth of flow shall be eight (8) inches or less.

Q Positive drainage is critical in the design of inlet protection. If overflow is not provided for at the inlet,
excess flows shall be routed through established swales, streets, or other watercourses to minimize
damage due to flooding.

Q Filter Barrier Protection
Siit Fence shall consist of nylon geotextile supported by wire mesh, W1.4 X W1.4, and galvanized
steel posts set a minimum of 1 foot depth and spaced not more than 6 feet on center. A 6 inch
wide trench is to be cut 6 inches deep at the toe of the fence to allow the fabric to be laid below
the surface and backfilled with compacted earth or gravel. This entrenchment prevents any
bypass of runoff under the fence.

O Block and Gravel Protection (Curb and Drop Inlets)

Concrete blocks are to be placed on their sides in a single row around the perimeter of the inlet,
: with ends abutting. Openings in the blocks should face outward, not upward. %2” x %" wire mesh
——shall then be placed.-over the outside face of the blocks covering the-holes.Filter stone shall then — —
be piled against the wire mesh to the top of the blocks with the base of the stone being a minimum
of 18 inches from the blocks. Alternatively, where loose stone is a concern (streets, etc.), the filter
stone mayb be placed in appropriately sized geotextile fabric bags. Periodically, when the stone
filker becomes clogged, the stone must be removed and cleaned in a proper manner or replaced
with new stone and piled back against the wire mesh.

U Excavated Impoundment Protection
An excavated impoundment shall be sized to provide a storage volume of between 1800 and
3600 cubic feet per acre of disturbed area. The trap shall have a minimum depth of one foot and a
maximum depth of 2 feet as measured from the top of the inlet and shall have sideslopes of 2:1 or
flatter. Weep holes are to be installed in the iniet walls to allow for the complete dewatering of the
the trap. When the storage capacity of the impoundment has been reduced by one-half, the silt
shall be removed and disposed in a proper manner. -

O Inlet inserts are commercially available to remove sediment, constituents (poliutants) adsorbed to
sediment, and oil and grease. Maintenance is required to removesediment and debris that could

clog the filters. Inlet inserts must have a bypass function to prevent flooding from clogging or high
flows.

LIMITATIONS ‘
Special caution must be exercised when installing inlet protection on publicly traveled streets or in
developed areas. Ensure that inlet protection is properly designed, installed and maintained to avoid
flooding of the roadway or adjacent properties and structures.

Inlet protection is only viable at low point inlets. Inlets that are on a slope cannot be effectively protected
because storm water will bypass the inlet and continue downstream, causing an overload condition at
inlets downstream.
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Inlet Protecton

MAINTENANCE REQUIREMENTS 4

Inlet protection should be inspected regularly (at least as often as required by the TPDES Construction
General Permit, Appendix A). When silt fence is used and the fabric becomes clogged, it should be
cleaned or, if necessary, replaced. Also, sediment should be removed when it reaches approximately
one-half the height of the inlet protection device. If a sump is used, sediment should be removed when
the volume of the basin is reduced by 50%.

For systems using filter stone, when the filter stone becomes clogged with sediment, the stones must be
pulled away from the inlet and cleaned or replaced. Since cleaning of stone at a construction site may
be difficult, an alternative approach would be to use the clogged stone as fill material and put new stone
around the inlet. :

SPECIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works
Construction — North Central Texas Council of Governments, Section 201.15 Inlet Protection.
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Inlet Protction - Filte Barrier l

Silt Fence Fabric
With Wire Mesh

Backing — 2"x2" Wood Stake
_\ Or Steel T-post

Fabric Anchored In
6"x8" Trench Back- 2"x2" Wood Stake
Filled With Compacted Or Steel T-post
Earth

T %%
12" Min. AR
1

|. Standard Installation

Elevation Of Stake And
Fabric Orientation

Drop inlet
With Grate

Gather Excess
At Comers

Perspective View

2"x4" Wood

Specific application:
This method of inlet protection is applicable

where the inlet drains a relatively flat area
(slope no greater than 5%) where the inlet
sheet or over-land flows (not to exceed 1 c.F.S.)

. are typical. The method shall not apply to inlets
receiving concentrated flows such as in streets
or highway medians.
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Inlet Protection - Curb|

Ponding Height
3/4" Filter Stone

Curb Inlet N
Wire Screen
(1/2"x 1/2")
Placed Over
Vertical Face

2%4 Wood Stud ANA Catch Basin

Cross Section

Catch Basin
—— /

\Back Of Sidewalk

_!w e e e

: 2x4 Wood Stud
Back Of Curb Curb iniet

Concrete Block

Wire Screen

Concrete Block
(1/2"x1/2")

3/4" Filter Stone

Plan View
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Inlet Protection — Drop Inlet

- Water

N
— | Water | | | !
i*‘«\ OO

N
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Concrete Block Wir? Scr?en
3/4" Filter Stone Over Flow _\ (1/2"x1/2")
. SESRY
X,
\>\\ %\

Ponding Height

(S
R

Drop Inlet

—/

Cross Section

Concrete
Block

3/4" Filter
Stone

Plan View
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Inlet Protection - Excavated Impoundment

Sideslope 2:1
Or Fiatter

Filter Stone For
Covering Weep Holes

Isometric Plan View

SN
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1-1/2" to 2” Filter Stone
For Weep Hole Protection

1" Dia, Weep Holes, To Be Filled With

Grout Prior To Backfilling Of Storage
Area

Section A-A
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 Stone Outlet Sediment Trap

Filter Stone

h 4

Rip-Rap

Applications

Perimeter Control
Slope Protection

Sediment Trapping

Channel Protection
Temporary Stabilization
Permanent Stabilization
Waste Management

Housekeeping Practices

DESCRIPTION

i A stone outlet sediment trap is a small ponding area formed by placing a stone

embankment with an integral stone filter outlet across a drainage swale for the

purpose of detaining sediment-laden runoff generated by construction acitivities.
The sediment trap detains runoff long enough to allow most of the suspended

| sediment to settle while still allowing for diffused flow of runoff.

PRIMARY USE

A sediment trap is used in situations where flows are concentrated in a drainage
swale or channel. The sediment trap reduces velocities and allows for settling
of sediment while allowing the area behind the trap to de-water. This is normally
used for long term (18 months or less) applications in which a sediment basin is

not feasible dueto site or construction method restrictions.

APPLICATIONS
| Temporary stone outlet sediment fraps are installed at locations where
concentrated flows require a protected outlet to contain sediment or spread flow
j prior to discharge.

DESIGN CRITERIA

G The maximum drainage area contributing to the trap shall be 10 acres. For
larger drainage areas a sediment basin should be used.

0 The minimum storage volume shall be 1800 cubic feet per acre of disturbed
land draining to the device.

O The surface area of the design storage area shall be 1% of the area
draining to the device.

O The maximum embankment height shall be 6 feet as measured from the toe
of the slope on the downstream side

g Minimum width of the embankment at the top shall be 2 feet.

0 Embankment slope shall be 1.5:1 or flatter.

Q The embankment shall have a depressed area to serve as the outlet with a
minimum width of 4 feet.

Q A six inch minimum thickness layer of % to 2 inch (1-% inch nominal) well
graded filter stone shall be placed on the face of the embankment.

Q The embankment shall be comprised of well graded stone with a size range
of 8 to 12 inches in diameter. The stone may be enclosed in wire mesh or
gabion basket and anchored to the channel bottom to prevent washing
away.

0 The outiet shall be designed to have a minimum freeboard of 6” at design

' flow.

Targeted Constituents
® Sediment

O Nutrients Toxic
Materials

O Oil & Grease
@ Floatable Materials

O Other Construction
Wastes

Implementation

O Capital Costs
@ Maintenance
O Training

@ Suitability for Slopes
> 5%

Legend
Significant Impact

®

@ Medium Impact
O Low Impact

?

Unknown or
Questionable Impact
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Stone Outlet Sediment Trap

| O The embankment shall be place on geotextile fabric meeting the following minimum criteria:

Tensile Strength, ASTM D4632 Test Method for Grab Breaking Load and Elongation of
Geotextiles, 250-Ibs
Puncture Rating, ASTM D4833 Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products, 135-Ibs.
Mullen Burst Rating, ASTM D3786 Standard Test Method for Hydraulic Bursting Strength of
Textile Fabrics-Diaphragm Bursting Strength Tester Method, 420-psi.
Apparent Opening Size, ASTM D4751 Test Method for Determining Apparent Opening Size of a
Geotextile, U.S. Sieve No. 20 (max).
The geotextile fabric, covered with a layer of stone, shall extend past the base of the embankment on
the downstream side a minimum of 2 feet.

LIMITATIONS

| Limited applications due to cost of construction, availability of materials, and the amount of land required.

Can cause minor upstream flooding, possibly impacting construction operations.

MAINTENANCE REQUIREMENTS

The stone outlet structure should be inspected regularly (at least as often as required by the TPDES
Construction General Permit, Appendix A) to check for clogging of the void spaces between stones. [f the

! aggregate appears to be silted in such that efficiency is diminished, the stone should be replaced.

| Deposited sediment shall be removed when the depth of sediment is equal to one-third of the height of

the embankment as measured -from the. original toe-of slope-to the crest-of the outlet, -or- has reached-a—
depth of one foot, whichever is less. The removed sediment shall be stockpiled or redistributed in areas

that are protected from erosion.

SPECIFICATION
Specifications for construction of this item may be found in the Standard Specifications for Public Works
Construction — North Central Texas Council of Governments, Section 201.12 Stone Outlet Sediment Trap.
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Stone Outlet Sediment Trap |
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| Sediment Basin

o~ Emergency
y Spillway
3

High fiow outiet -\ ; .

ey ¥ Design high water
11

2

"\ Dawatering Oute
(Pertarated riser shown)

Cross Section

Applications

Perimeter Control
Slope Protection

I Sediment Trapping
Channel Protection

Temporary Stabilization
Permanent Stabilization
Waste Management
Housekeeping Practices

DESCRIPTION

A sediment basin is a pond area with a conirolled outlet in which sediment-
laden runoff is directed to allow settling of suspended sediment from the runoff.
It provides treatment for the runoff as well as detention and controlled release of
runoff, minimizing flood impacts downstream.

i PRIMARY USE _

| Sediment basins should be used for all sites with adequate open space to
locate the basin and where the site topography directs a majority of the site

- drainage into the basin. For sites with disturbed areas of 10 acres and larger
that are part of a common drainage area, sediment basins are necessary as

§ use.

APPLICATIONS _

Sediment basins serve as treatment devices which can be used on a variety of
project types. They are normally used in site development projects in which
large areas of land are available for the basin, a minor stream or off-line
| drainage way crosses the site, or a specific water feature is planned for the site.
Sediment basins are highly effective at reducing sediment and other pollutants
t for design storm conditions. Sediment basins are typically easier to maintain

Targeted Constituents
® Sediment

@ Nutrients Toxic
Materials

Oil & Grease
Floafable Materials

Other Construction
Wastes

either temporary or permanent controls, unless specific site conditions limit their |

Implementation
" Requirements
Capital Costs
Maintenance

Training

e O © o

Suitability for Slopes
> 5%

¥ than other structural controls (e.g. silt fences, etc).

DESIGN CRITERIA

QO Refer to Appendix D of this manual for specific design guidance on
temporary sediment basins.

The iISWM Design Manual for Development/ Redevelopment should be
used for guidance on the design of permanent sediment basins

Minimum capacity of the basin shall be the calculated volume of runoff from
a 2-year, 24-hour duration storm event.

Deposited sediment shall be removed when the storage capacity of the
basin has been reduced by 20%.

Minimum width of the embankment at the top shali be 8 feet.
Embankment slope shall be 3:1 or flatter.

Maximum embankment height shall be 6 feet as measured from the toe of
slope on the downstream side. Sediment basins with embankments

oo 0 0 O

Legend
Significant Impact

Medium impact

Low Impact

~N O O e

Unknown or

Questionable impact

Fe=0.90

S-6

exceeding 6 feet are regulated by the Texas Commission on Environmental
Quality and must meet specific requirements for dam safety.
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Sediment Basin|

The basin outlet shall be designed to accommodate a 25-year design storm without causing damage to
the containment structure.
The sediment basin shall have minimum design dewatering time of 36 hours.
The basin must be laid out such that the effective flow length of the basin shouid be at least twice the
effective flow width.
The outlet of the outfall pipe (barrel) shall be stabilized with riprap or other form of stabilization with
design flows and velocities based on 25-year design storm peak flows. For velocities in excess of 5 feet
per second, velocity dissipation measures should be used to reduce outfall velocities.

| U The effectiveness of sediment basins may be increased by using baffles to prevent short-circuiting of
flow through the basin.

SPECIAL CONSIDERATION .
Sediment basins must be designed, constructed, and maintained to minimize mosquito breeding habitats by
minimizing the creation of standing water. Whenever possible, water should be held less than 72 hours.

LIMITATIONS
! Sediment basins can be rather large depending on site conditions, requiring the use of expensive
¥ development area and comprehensive planning for construction phasing prior to implementation.

Storm events which exceed the design storm event can cause damage to the spillway structure of the basin
¥ and may impact downstream concerns.

MAINTENANCE REQUIREMENTS
Sediment basins should be inspected regularly (at least as often as required by the TPDES Construction
General Permit,” Appéndix A) to check for damage and fo insure that obstructions are not diminishing the T
effectiveness of the structure. Sediment shall be removed and the basin shall be regraded to its original
] dimensions at such point that the capacity of the impoundment has been reduced to 20% of its original
storage capacity. The removed sediment shall be stockpiled or redistributed in areas that are protected by
{ erosion and sediment controls.

¢ SPECIFICATION

No specification for construction of this item is currently available in the Standard Specifications for Public
Works Construction — North Central Texas Council of Governments.
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Sediment Basin
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| Check Das

F low ‘ Point B should be above Point A

Appilications

Perimeter Control
Slope Protection

Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management

Housekeeping Practices

DESCRIPTION

t Check dams are small barriers consisting of rock, sand bag or earth berms
placed across a drainage swale or ditch. They reduce the velocity of small
concentrated flows, provide a limited barrier for sediment and help disperse
concentrated flows, reducing potential erosion.

PRIMARY USE

Check dams are used for long drainage swales or ditches to reduce erosive
velocities. They are typically used in conjunction with other channel protection
techniques such as vegetation lining and turf reinforcement mats. Check dams

Targeted Constituents

1~

O

Sediment

Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

provide limited treatment to sediment-laden flows. They are more useful in
reducing flow to acceptable levels for other techniques.

i APPLICATIONS
§ Check dams are typically used early in construction in swales for long linear
1 projects such as roadways. They can also be used in short swales with a steep
slope to reduce unacceptable velocities. Check dams shall not be used in live
{ stream channels

{ DESIGN CRITERIA
§ 1 Check dams should be placed at a distance and height to allow small pools

© O e ©

Implementation
- Requirements-

Capital Costs
Maintenance

Training

Suitability for Slopes >

5%

to form between each one. Typically, dam height should be between 18"
and 36". Dams should be spaced such that the top of the downstream dam
should be at the same elevation as the toe of the upstream dam.

Major flows (greater than 2 year design storm) must pass the check dam
without causing excessive upstream flooding.

Check dams should be used in conjunction with other sediment reduction
techniques prior to releasing flow offsite.

Use geotextile filter fabric under check dams exceeding 18 inches in height.
The fabric shall meet the material specified for the Stone Outlet Sediment
Trap, S-5.

N O © e

Legend
Significant impact

Medium impact
Low Impact

Unknown or

Questionable impact

Rock Check Dams

Fe=0.40

QO Stone shall be well graded with size range from 1-1/2 to 3-1/2 inches in
diameter depending on expected flows.
O Rock check dams should be triangular in cross section with side slopes of

S-7

1:1 or flatter on the upstream side and 2:1 or flatter on the downstream
side.
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Check Dams

Sand Bag Dams

Q

Sand bag check dams should have a maximum flow through rate of 0.1 cfs per square foot of surface
with a minimum top width of 16 inches and bottom width of 48 inches. Bags should be filied with coarse
sand, pea gravel, or filter stone that is clean and free of deleterious material. '
Bag length shall be 24-inches to 30-inches, width shall be 16-inches to 18-inches and thickness shall be §
6-inches to 8-inches and having an approximate weight of 40-pounds. ,
Bag material shall be polypropylene, polyethylene, polyamide or cotton burlap woven fabric, minimum
unit weight 4-ounces-per-square-yard, Mullen burst strength exceeding 300-psi as determined by ASTM
D3786 Standard Test Method for Hvdraulic Bursting Strength of Textile Fabrics-Diaphragm Bursting
Strength Tester Method, and uliraviolet stability exceeding 70-percent.

PVC pipes may be installed through the sand bag dam near the fop to allow for controlled flow through
the dam. Pipe should be schedule 40 or heavier polyvinyl chioride (PVC) having a nominal internal
diameter of 4 inches.

LIMITATIONS

| Minor ponding will occur upstream of the check dams. For heavy flows or high velocity flows, extensive
maintenance or replacement of the dams will be required.

Care must be used when taking out rock check dams in order to remove as much rock as possible. Loose
rock can create an.extreme hazard during mowing operations once the area has been stabilized.

MAINTENANCE REQUIREMENTS
Check dams should be inspected regularly (at least as often as required by the TPDES Construction General
| Permit, Appendix A). Silt must be removed when it reaches approximately 1/3 the height of the dam or 12,

whichever is less.

SPECIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works |
I Construction — North Central Texas Council of Governments, Section 201.9 Rock Dam and ltem 201.11Sand
Bag Dam.
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View Looking Upstream

Key stong into channel banks and
extend it beyond the abutments a
minimum of 18" {0.5m) to prevent
flow around dam.

Secfion A-A

FLOW f
: 24" (0.6m)

Spacing Between Check Dams

A‘ 18" (0.5m)
[ 12" (150mm) '

. d
TS = OGNV A

= . OQQ“(-)DJ;VU“"Q%Q '.OQ _o- /. > / 24 (O.Bm)
NS T n

"L’ =the distance such that points "A’ and
*B' are of equal elevation.

_ Source: Stormwater Management

s POINT 8"

Manual for Western Washington.
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Tmpora Sediment Tank

Access Way Optionai Baffle
{Cutawa_g View)

5

{Optional)

Housekeeping Practices

Applications

Perimeter Control
Slope Protection
Sediment Trapping

Channel Protection

Temporary Stabilization
Permanent Stabilization

Waste Management

tE DESCRIPTION

i A temporary sediment tank (TST) is a large tank used to hold sediment-laden
water to provide for sedimentation and filtration. For smaller applications, 55-
gallon drums or other watertight container can be used for storage. Water is
pumped into the tank where it is detained. If desired an outlet with a geofabric
filter can be provided to release the flow after a period of detention.

PRIMARY USE _
A TST is typically used at construction sites in urban areas where conventional

methods of sediment removal (e. g., sediment traps, and sediment basins) are
j not practical.

APPLICATIONS
Applications for a TST include utility construction in confined areas (such as a
§ business district or large developed area) or localized construction in which

farms). This includes pumpage from excavation in heavily developed areas,
such as a central business district, with flows due to groundwater or runoff
| entering the trench or excavated area.

DESIGN CRITERIA

O A TST can be used as either a sedimentation or filtration device. If an oil
sheen is present in the runoff, additional treatment will be required before
release of runoff. .

O For use as a small scale sedimentation basin, de-watering discharge is
directed into the TST to a level below the tank midpoint and held for a
minimum of 2 hours to allow settlement of a majority of the suspended
particles. The tank should be designed for a controlled release when the
contents of the tank reach a level higher than the midpoint. When sediment
occupies 1/3 the capacity of the TST, it should be removed from the tank.

O As afiltration device, a TST is used for collecting de-watering discharge and
passing it through a filtered opening at the outlet of the tank to reduce
suspended sediment volume. The filter opening in the TST should have an
Apparant Opening Size (AOS) (see Silt Fence BMP) of 70 or smaller.

=]

O

Targeted Constituents

Sediment

Nutrients Toxic
Materials

Oil & Grease

Floatable Materials

Other Construction
Wastes

other BMPs are not required such as small, depressed construction areas (tank

©c © e e

Implementation
Requirements

Capital Costs
Maintenance
Training

Suitability for Slopes
> 5%
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Legend
Significant Impact

Medium Impact
Low Impact

Unknown or
Questionabie Impact
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Temporary Sediment Tank

| LIMITATIONS

! This is a specialized technique for the situations listed. It is not cost effective for normal sediment removal
conditions.

The use of a temporary sediment tank is limited by the capacity of the tank, the time required for settlement
of suspended material, and disposal of the water and the sediment.

MAINTENANCE REQUIREMENTS
Sediment tanks should be inspected regularly (at least as often as required by the TPDES Construction
! General Permit, Appendix A). The tank should be cleaned out when it becomes 1/3 full of sediment.

| SPECIFICATION

! No specification for construction of this item is currently available in the Standard Specifications for Public
Works Construction — North Central Texas Council of Governments.
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| Stabilized Construction Entrance
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Applications

Perimeter Control
Slope Protection
Sediment Trapping
Channel Protection

Temporary Stabilization

Permanent Stabilization

Waste Management
Housekeeping Practices

i DESCRIPTION

A stabilized construction entrance consists of a pad consisting of crushed
stone, recycled concrete or other rock like material on top of geotextile filter
cloth to facilitate the removal of sediment and other debris from construction
equipment prior to exiting the construction site. This directly addresses the
problem of silt and mud deposition in roadways used for construction site
| access. For added effectiveness, a wash rack area can be incorporated into
the design to further reduce sediment tracking (See Wheel Wash, Fact Sheet S-
10).

PRIMARY USE

Stabilized construction entrances are used primarily for sites in which significant
truck traffic occurs on a daily basis. It reduces the need to remove sediment
from streets. If used properly, it also directs the majority of traffic to a single
location, reducing the number and quantity of disturbed areas on the site and
providing protection for other structural controls through ftraffic control.

! APPLICATIONS

Stabilized construction entrances are a required part of the erosion control plan
for all site developments larger than one acre and a recommended practice for
| all construction sites. If possible, controlled entrances should be incorporated
info small lot construction due to the large percentage of disturbed area on the
site and the high potential for offsite tracking of silt and mud.

| DESIGN CRITERIA

} O Stabilized construction entrances are to be constructed such that drainage
across the entrance is directed to a controlled, stabilized outlet on site with
provisions for storage, proper filtration, and removal of wash water.

The entrance must be sloped away from the paved surface so that storm
water is not allowed to leave the site onto roadways.

Minimum width of entrance shall be 15 feet. ‘
Stone shall be placed in a layer of at least 12-inches thickness. The stone
shall be a minimum of 3 to 5 inch coarse aggregate.

Prevent shortcutting of the full length of the construction entrance by
installing barriers as necessary.

o 00 o

Targeted Constituents
@ Sediment

O Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

implementation
Requirements

Capital Costs
Maintenance
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Stabilized Construction Entranc |

Q The geotextile fabric must meet the following minimum criteria:
O Tensile Strength, ASTM D4632 Test Method for Grab Breaking Load and Elongation of Geotextiles,
300-Ibs.
O Puncture Strength, ASTM D4833 Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Prodeucts, 120-Ibs. A
O Mullen Burst Rating, ASTM D3786 Standard Test Method for Hydraulic Bursting Strength of Textile
Fabrics-Diaphragm Bursting Strength Tester Method, 600-psi.
O Apparent Opening Size, ASTM D4751 Test Method for Determining Apparent Opening Size of a
Geotextile, U.S. Sieve No. 40 (max). -
1 O When necessary, vehicles must be cleaned to remove sediment prior to entrance onto paved roads,
streets, or parking lots. When washing is required, it shall be done on a constructed wheel wash facility
! that drains into an approved sediment trap or sediment basin or other sedimentation/filtration device.
§ O Minimum dimensions for the entrance shall be as follows:

Avg. Min. Width Min. Depth
Tract Area Tract Depth of Entrance of Entrance

<1 Acre 100 feet 15 feet 20 feet

<5 Acres 200 feet 20 feet ' 50 feet

> 5 Acres > 200 feet 25 feet 75-100 feet

s LIMITATIONS :
Selection of the construction entrance location is critical. To be effective, it must be used exclusively.

§ Stabilized entrances are rather expensive considering that it must be installed in combination with ohe or

! more other sediment control techniques, but it may be cost effective compared to labor-intensive street
| cleaning.

! MAINTENANCE REQUIREMENTS
Construction entrances should be inspected regularly (at least as often as required by the TPDES
Construction General Permit, Appendix A). When sediment has substantially clogged the void area between
the rocks, the aggregate mat must be washed down or replaced. Periodic re-grading and top dressing with
additional stone must be done to keep the efficiency of the entrance from diminishing.

If the stabilized construction entrance is not effectively removing sediment from wheels then a wheel wash
should be considered.

SPECIFICATION

Specifications for construction of this item may be found in the Standard Specifications for Public Works

Construction — North Central Texas Council of Governments, Section 201.10 Stablilized Construction
Entrance. ’
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Stabilized Costructio Entrance
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Wheel Wash

Swale

/— Wash Rack or
Asphalt Paving
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Paved Surface

Flow To Sediment Trapping Device
Such As Sediment Basin or Stone
Outlet Sediment Trap

Applications

Perimeter Control
Slope Protection

Sediment Trapping

Channel Protection
Temporary Stabilization
Permanent Stabilization

Waste Management

Housekeeping Practices

DESCRIPTION

The wheel wash is used in conjunction with a stabilized construction entrance to
provide an area where truck wheels and undercarriages can be cleaned prior to
traversing the stabilized construction entrance and entering the public road
system. A wheel wash may consist of an impervious area or a grate over a
swale. Wash water from hand held pressure washers or fixed nozzles is
collected and drained to a sediment-trapping device such as a stone outlet
sediment trap or sediment basin to provide for removal of sediment prior to

discharge.

PRIMARY USE

| Wheel washes should be used on large jobs where there is significant truck
traffic, on those sites where site conditions cause the stabilized construction
entrance to be overloaded with sediment and become ineffective, and in those
instances where contaminated solids might be present on site. They provide
added protection and reduce the need to remove sediment from streets.

APPLICATIONS

) Wheel washes should be considered an ancillary component to the stabilized
| construction entrance.

DESIGN CRITERIA
t O The location should be within the stabilized construction entrance so that

the vehicle does not pick up additional sediment load by traversing_

disturbed areas.

The size of the wheel wash facility should be sufficient so that all wash

water and sediment is collected and drained to a sediment trapping device

such as a sediment basin or stone outlet sediment trap.

Suggested designs:

o 4-inch thick asphalt pavement on an 8-inch base of crushed rock
graded so that wash water drains to a swale; or

o grate suitably designed to support construction vehicles installed over a
swale.

@ The facility should be designed so that it can be cleaned between uses.

| LIMITATIONS
Sediment trapping BMPs used in conjunction with wheel wash facilities must be
carefully designed for the anticipated amount of wash water to be treated.

Targeted Constituents
@ Sediment

O Nutrients Toxic
Materials

Qil & Grease
Floatable Materials

Other Construction
Wastes

Implementation
Requirements

Capital Costs

Maintenance

Training

Suitability for Slopes >
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Legend
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Medium Impact
Low Impact

Unknown or
Questionable Impact
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Wheel Wash

| MAINTENANCE REQUIREMENTS

Wheel wash facilities should be inspected regularly (at least as often as required by the TPDES Construction
General Permit, Appendix A). The surface of the wheel wash should be cleaned between vehicles as
necessary. Sediment that has accumulated in the wash water sedimentation BMP (sediment trap, sediment
basin, etc.) must be removed when it reaches a depth of approximately 1/3 the design depth of the device or
12", whichever is less. The removed sediment shall be stockpiled or redistributed in areas that are protected
from erosion.

| SPECIFICATION

No specification for construction of this item is currently available in the Standard Specifications for Public
Works Construction — North Central Texas Council of Governments.
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Debris and Trash Management

DESCRIPTION

Large volumes of debris and trash are often generated at construction sites
| including: packaging, pallets, wood waste, concrete waste, soil, electrical
wiring, cuttings, and a variety of other materials. There are several techniques
and procedures to minimize the potential of storm water contamination from
solid waste through appropriate storage and disposal practices. Recycling of
j construction debris also reduces the voiume of material to be disposed of and
associated costs.

PRIMARY USE

i Debris and trash management should be a part of all construction practices. By
limiting the trash and debris on site, storm water quality is improved along with
reduced clean up requirements at the completion of the project.

APPLICATIONS

d Solid waste management for construction sites is based on proper storage and
| disposal practices by construction workers and supervisors. Key elements of
the program are education and. modification of improper disposal habits.
Cooperation and vigilance is required on the part of supervisors and workers o
ensure that the recommendations and procedures are followed. Following are
lists describing the targeted materials and recommended procedures:

Q Construction (and Demolition) Debris
Dimensional lumber
Miscellaneous wood (pallets, plywood, etc)
Copper (pipe and electrical wiring)
Miscellaneous metal (studs, pipe, conduit, sheathing, nails, etc)
Insulation
Concrete, brick, and mortar
Shingles
Roofing materials
Gypsum board

U Trash
Paper and cardboard (packaging, containers, wrappers)
Plastic (packaging, bottles, containers)
Styrofoam (cups, packing, and forms)
Food and beverage containers
Food waste

Storage Procedures

Wherever possible, minimize production of debris and trash.

Designate a foreman or supervisor to oversee and enforce proper debris
and trash procedures.

Instruct construction workers in proper debris and trash storage and
handling procedures.

Segregate potentially hazardous waste from non-hazardous construction
site debris.

Segregate recyclable construction debris from other non-recyclable
materials.

0o 0O 0 oo

Applications

Perimeter Control

Slope Protection

Sediment Trapping

Channel Protection

Temporary Stabilization

Permanent Stabilization

L Waste Management |

I Housekeeping Practic£|
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Debris and Trash Management |

ooooo0 o

Keep debris and trash under cover in either a closed dumpster or other enclosed trash container that
limits contact with rain and runoff and prevents light materials from blowing out.

Store waste materials away from drainage ditches, swales and catch basins.

Do not allow trash containers to overfiow.

Do not allow waste materials to accumulate on the ground.

Prohibit littering by workers and visitors.

Police site daily for litter and debris.

Enforce solid waste handling and storage procedures.

Disposal Procedures

| O I[ffeasible, recycle construction and demolition debris such as wood, metal, and concrete.

Q General construction debris may be hauled to a licensed construction debris landfill (typically less
expensive than a sanitary landfill).
O Use waste and recycling haulers/facilities approved by the local jurisdiction.

Education

Educate all workers on solid waste storage and disposal procedures.

Instruct workers in identification of solid waste and hazardous waste.

Have regular meetings to discuss and reinforce disposal procedures (incorporate in regular safety
seminars).

Clearly mark on all debris and trash containers which materials are acceptable.

Quality Control

Q Foreman and/or construction supervisor shall monitor on-site solid waste storage and disposal
procedures.

O Discipline workers who repeatedly violate procedures.

Requirements

Q Job-site waste handling and disposal education and awareness program.
0 Compliance by workers.

O Sufficient and appropriate waste storage containers.

O Timely removal of stored solid waste materials.

Q Training workers and monitoring compliance.

LIMITATIONS
Only addresses non-hazardous solid waste.
One part of a comprehensive construction site management program.

4-72

iSWM Design Manual for Construction




December 2003

Chemical Management Applications

| DESCRIPTION Perimeter Con'trol
Chemical management addresses the problem of storm water polluted with Slope Protection
chemical pollutants through spills or other forms of contact. The objective of the Sediment Trapping

} chemical management is to minimize the potential of storm water contamination
from construction chemicals through appropriate recognition, handling, storage,

§ and disposal practices. Temporary Stabilization

Channel Protection

Permanent Stabilization

It is not the intent of chemical management to supersede or replace normal site
assessment and remediation procedures. Significant spills and/or
contamination warrant immediate response by trained professionals. Housekeeping Practices
Suspected job-site contamination should be immediately reported to regulatory
authorities and protective actions taken. Significant spills shouid be reported to _
the National Response Center (NRC) at (800) 424-8802. Targset:d Constituents
O Sediment

Waste Management

PRIMARY USE Nutri Toxi
These management practices along with applicable OSHA and EPA guidelines i Mutrle'nts oxic
should be incorporated at all construction sites that use or generate hazardous aterials
wastes. Many chemicals such as fuel, oil, grease, fertilizer, and pesticide are :

. ; Oil & Grease
present at most construction sites.

'Floatable Materials

INSTALLATION, APPLICATION AND DISPOSAL CRITERIA

| The chemical management techniques presented here are based on proper | ® Other Construction
recognition, handling, and disposal practices by construction workers and Wastes
supervisors. Key elements are education, proper disposal practices, as well as
provisions for safe storage and disposal. Following are lists describing the
targeted materials and recommended procedures:

Implementation
Requirements

Capital Costs
O Targeted Chemical Materials

Paints Maintenance
Solvents .
Stains . Training
Wood preservatives
Cutting oils
Greases

Roofing tar
Pesticides, herbicides, & fertilizer Legend
Fuels & lube oils Significant Impact
Antifreeze

Suitability for Siopes
> 5%

Medium impact
Storage Procedures
Wherever possible, minimize use of hazardous materials.
Minimize generation of hazardous wastes on the job-site. ?  Unknown or
Segregate potentially hazardous waste from non-hazardous construction .
site debris. Questionable Impact

Low Impact
0 p

a

Q

O Designate a foreman or supervisor to oversee hazardous materials handling
a

Q

a

procedures.

Keep chemicals in appropriate containers (closed drums or similar) and
under cover.

Store chemicals away from drainage ditches, swales and catch basins.

Use containment berms in fueling and maintenance areas and where the
potential for spills is high.
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Chemical Management

Waste Handling

Ensure that adequate hazardous waste storage volume is available.

Ensure that hazardous waste collection containers are conveniently located.

Do not allow potentially hazardous waste materials to accumulate.

Enforce hazardous waste handling and disposal procedures.

Clearly mark on all hazardous waste containers which materials are acceptable for the container.

Disposal Procedures

§ O Ensure that adequate cleanup and containment materials are available onsite.
| O Regularly schedule hazardous waste removal to minimize on-site storage.
1 O Use only licensed hazardous waste haulers.

| Education

Instruct workers on safety procedures for construction site chemical storage.

Instruct workers in identification of chemical pollutants.

Ensure that workers are trained in procedures for spill prevention and response.

Educate workers of potential dangers to humans and the environment from chemical pollutants.

Educate all workers on chemical storage and disposal procedures.

Have regular meetings to discuss and reinforce identification, handling, and disposal procedures
(incorporate in regular safety seminars).

Establish a continuing education program to indoctrinate new employees.

Quality Assurance

QO Foreman and/or construction supervisor shall monitor on-site chemical storage and disposal procedures.
0 Educate and if necessary, discipline workers who violate procedures.

| O Ensure that the hazardous waste disposal contractor is reputable and ficensed.

| Requirements

Job-site chemical and hazardous waste handling and disposal education and awareness program.
Commitment by management to implement chemical storage and hazardous waste management
practices.

Compliance by workers.

Sufficient and appropriate chemical and hazardous waste storage containers.

Timely removal of stored hazardous waste materials.

Cost

O Possible modest cost impact for additional chemical storage containers.

QO Small cost impact for training and monitoring.

1 Potential cost impact for hazardous waste collection and disposal by licensed hauler - actual cost
depends on type of material and volume.

LIMITATIONS ,
This practice is not intended to address site-assessments and pre-existing contamination.  Major

contamination, large spills and other serious hazardous waste incidents require immediate response from
specialists.

Demolition activities and potential pre-existing materials, such as lead and asbestos, are not addressed by
this program. Site-specific information on plans is necessary.

Contaminated soils are not addressed.
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| Concrete Waste Management

| DESCRIPTION

Concrete waste at construction sites comes in two forms: 1) excess fresh
I concrete mix including truck and equipment washing, and 2) concrete dust and
concrete debris resulting from demolition. Both forms have the potential to
impact water quality through storm water runoff contact with the waste.

i PRIMARY USE

Concrete waste is present at most construction sites. This BMP should be
| utilized at sites in which concrete waste is present.

APPLICATIONS .

A number of water quality parameters can be affected by introduction of
concrete - especially fresh concrete. Concrete affects the pH of runoff, causing
significant chemical changes in water bodies and harming aquatic life.
Suspended solids in the form of both cement and aggregate dust are also
generated from both fresh and demolished concrete waste. ’

Unacceptable Waste Concrete Disposal Practices
U Dumping in vacant areas on the job-site.
Q icit dumping off-jobsite.
| O Dumping into ditches or drainage facilities.

Recommended Disposal Practices

Avoid unacceptable disposal practices listed above.

Develop pre-determined, safe concrete disposal areas.

Provide a washout area with a minimum of 6 cubic feet of containment area
volume for every 10 cubic yards of concrete poured.

Never dump waste concrete illicitly or without property owner’s knowledge
and consent.

Overflow of washdown water shall be discharged in an area protected by
one or more sediment removal BMPs and shall be done in a manner that
does not result in a violation of groundwater or surface water quality
standards.

0o 0 0oo

Education

Q Drivers and equipment operators should be instructed on proper disposal
and equipment washing practices (see above).

Q Supervisors must be made aware of the potential environmental
consequences of improperly handled concrete waste.

Enforcement

Q The construction site manager or foreman must ensure that employees and
pre-mix companies follow proper procedures for concrete disposal and
equipment washing.

O Employees violating disposal or equipment cleaning directives must be re-
educated or disciplined if necessary.

Demolition Practices

O Monitor weather and wind direction to ensure concrete dust is not entering
drainage structures and surface waters.

QO Where appropriate, construct sediment traps or other types of sediment
detention devices downstream of demolition activities.

Applications

Perimeter Control
Siope Protection
Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization

Waste Management l

| Housekeeping Practices I

Targeted Constituents

®)

O

Sediment

Nutrients Toxic
Materials

Oil & Grease
Floatable Materials.

Other Construction
Wastes

O © © ©

Implementation
Requirements

Capital Costs
Maintenance
Training

Suitability for Slopes >
5%

~N O ©0 e

Legend
Significant Impact

Medium Impact .
Low Impact

Unknown or
Questionable Impact

M-3
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Concrete Waste Management

Requirements

Q Use pre-determined disposal sites for waste concrete.

Q Prohibit dumping waste concrete anywhere but pre-determined areas.

O Assign pre-determined truck and equipment washing areas.

O Educate drivers and operators on proper disposal and equipment cleaning procedures.

Costs
U Minimal cost impact for training and monitoring.

| O Concrete disposal cost depends on availability and distance to suitable disposal areas
| O Additional costs involved in equipment washing could be significant.

LIMITATIONS :
Concrete waste management is one part of a comprehensive construction site waste management program.
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Concrete Sawcutting Waste
| Management

DESCRIPTION

Sawcutting of concrete pavement is a routine practice, necessary to control
shrinkage cracking immediately following placement of plastic concrete. Itis
also used to remove curb sections and pavement sections for pavement

| repairs, utility trenches, and driveways. Sawcutting for joints involves sawing a
narrow, shallow groove in the concrete, while sawcutting for removals is usually
f done full depth through the slab. Water is used to control saw blade
temperature and to flush the detritus from the sawed groove. The resuiting

{ siurry of process water and fine particles and high pH must be properly
managed. : :

A number of water quality parameters can be affected by introduction of
concrete fines. Concrete affects the pH of runoff, causing significant chemical
changes in water bodies and harming aquatic life. Suspended solids in the
form of saw fines are also generated from sawcutting operations.

DESIGN CRITERIA
§f  Slurry Collection
O During saw cutting operations, the slurry and cuttings shall be continuously
: vacuumed to control the flow of water from the operations site.
O The slurry and cuttings shall not be allowed to drain to the storm drain
system, swale, stream or other water body.
O The slurry and cuttings shall not be allowed to remain on the pavement to
dry out.

Slurry Disposal
Q Develop pre-determined, safe slurry disposal areas.

O Collected slurry and cuttings shall be discharged in an area protected by
i one or more sediment removal BMPs and shall be done in a manner that
does not result in a violation of groundwater or surface water quality
standards.
I O Never dump waste iliicitly or without property owner's knowledge and
consent.
Slurry may be disposed of in facilities designated for washdown of concrete
trucks (see M-3, Concrete Waste Management).

MAINTENANCE

Project personnel should inspect the operations to assure that operators are
diligent in controlling the water produced by the saw cutling activities.
Following operations the pavement should be inspected to ensure that waste
removal -has been adequately performed. '

Applications

Perimeter Control
Slope Protection
Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization

l - Waste Management |

‘ Housekeeping Practices |

Targeted Constituents
O Sediment

O Nutrients Toxic -
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation
Requirements

Capital Costs
Maintenance

Training

0 © © O

Suitability for Slopes >
5%

Legend
Significant Impact

O

Medium impact

Low impact

~N 0 ©

Unknown or
Questionable impact

M-4
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Sandblasting Waste Management
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DESCRIPTION

The objective of sandblasting waste management is to minimize the potential of
storm water quality degradation from sandblasting activities at construction
sites. The key issues in this program are prudent handling and storage of
sandblast media, dust suppression, and proper collection and disposal of spent
It is not the intent of this BMP to outline all of the worker safety issues
pertinent to this practice. Safety issues should be addressed by construction

safety programs as well as local, state, and federal regulations.

INSTALLATION/APPLICATION CRITERIA

¥ Since the sandblasting media consists of fine abrasive granules, it can be easily

transported by running water. Sandblasting activities typically create: a

§ significant dust problem that must be contained and collected to prevent off-site

migration of fines. Particular attention must be paid to sandblasting work on

k bridges, box culverts, and headwalis that span or are immediately adjacent to

streams and waterways.

| Operational Procedures

Use only inert, non-degradable sandblast media.

Use appropriate equipment for the job; do not over-blast.

Wherever possible, blast in a downward direction.

Install 2 windsock or other wind direction instrument.

Cease blasting activities in high winds or if wind direction could transport
grit to drainage facilities.

Install dust shieiding around sandblasting areas.

Collect and dispose of all spent sandblast grit, use dust containment fabrics
and dust collection hoppers and barrels.

Non-hazardous sandblast grit may be disposed in permitted construction
debris landfills or permitted sanitary landfills. .

If sandblast media cannot be fully contained, construct sediment traps
downstream from blasting area where appropriate.

Use sand fencing where appropriate in areas where blast media cannot be
fully contained.

If necessary, install misting equipment to remove sandblast grit from the air
prevent runoff from misting operations from entering drainage systems.
Use vacuum grit collection systems where possible.

Keep records of sandblasting materials, procedures, and weather
conditions on a daily basis.

Take all reasonable precautions to ensure that sandblasting grit is
contained and kept away from drainage structures.

Educational Issues

O Educate all on-site employees of potential dangers to humans and the
environment from sandblast grit.
Instruct all on-site employees of the potential hazardous nature of sandblast
grit and the possible symptoms of over-exposure to sandblast grit.

personal protection equipment.

Instruct operators on proper procedures regarding storage, handling and
containment of sandblast grit.

Q
¥ O Instruct operators of sandblasting equipment on safety procedures and
a

Applications

Perimeter Control
Slope Protection
Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization

Waste Management |

Housekeeping Practices | :

Targeted Constituents
O Sediment

® Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation
Requirements

Capital Costs
" Maintenance
Training

Suitability for Siopes
> 5%

Legend
Significant Impact

Medium Impact
Low Impact

Unknown or
Questionable Impact

M-5

North Central Texas
Council of Governments

iSWM Design Manual for Construction

4-79




December 2003

Sandblasting Waste Management

0 0O OO0 OO0 OO

Instruct operators to recognize unfavorable weather conditions regarding sandblasting activities.

and hazardous waste from sandblast grit.
Have weekly meetings with operators to discuss and reinforce proper operational procedures.
Establish a continuing education program to indoctrinate new employees.

aferials Handling Recommendations

Sandblast media should always be stored under cover away from drainage structures.

Ensure that stored media or grit is not subject to transport by wind.

Ensure that all sandblasting equipment as well as storage containers comply with current local, state and
federal regulations.

Refer to Hazardous Waste BMP fact sheet if sandblast grit is known or suspected to contain hazardous
components.

Capture and treat runoff, which comes into contact with sandblasting material or waste.

Quality Assurance

QO Foremen and/or construction supervisor should monitor all sandblasting activities and safety procedures.

O Educate and if necessary, discipline workers who violate procedures.

W Take all reasonable precautions to ensure that sandblast grit is not transported off-site or into drainage
facilities.

Requirements
Education and awareness program for all employees regarding control of sandblasting and potential
dangers to humans and the environment.

Operator and supervisor education program for those directly involved in sandblasting activities -

instructions on material handling, proper equipment operation, personal protective equipment, fugitive
dust control, record keeping and reporting.

Proper sandblast equipment for the job.

Site-specific fugitive dust control and containment equipment.

Site-specific fugitive dust control procedures.

Compliance by supervisors and workers.

Costs
Q Minimal cost for training and monitoring.
O Potential for significant cost for containment procedures on large jobs.

O Potential for significant costs associated with cleanup, correction and remediation if contamination
occurs.

LIMITATIONS

Site-specific solutions to sandblasting problems may be required.

Sandblasting operations on structures known to contain hazardous materials require special procedures not
specifically outlined above including professional hazardous waste specialists.

| Where hazardous materials are known or suspected, a site assessment

and remediation pian may be necessary.

Sandblasting waste management is one part of a comprehensive construction site waste management

program.

Instruct operators and supervisors on current local, state and federal regulations regarding fugitive dust |
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Lime Stabilization Management

Lime Stabilized Surface
Roughen slopes

3 L Py,
O T e e e I T e
i
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! DESCRIPTION

Lime stabilization is used extensively in the North Central Texas region to
stabilize pavement subbases for roadways, parking lots, and other paved
surfaces, and as a subgrade amendment for building pad sites. Hydrated lime
is applied to the soil and mixed through disking and other techniques, then
allowed to cure. This practice will reduce the potential for runoff to carry lime
offsite, where it may impact aquatic life by changing the pH balance of streams,
ponds, and other water bodies.

PRIMARY USE
This BMP should be implemented when lime is required for soil stabilization.

APPLICATIONS

Lime stabilization can be used under a variety of conditions. The engineer
should determine the applicability of lime stabilization based on site conditions
such as available open space, quantity of area to be stabilized, proximity of
nearby water courses and other BMPs employed at the site. The use of
diversion dikes and interceptor swales (see appropriate fact sheets) to divert
runoff away from areas io be stabilized can be used in conjunction with these
techniques to reduce the impact of the lime.

DESIGN CRITERIA
The contractor shall limit lime operations to that which can be thoroughly
mixed and compacted by the end of each workday.
No traffic other than water trucks and mixing equipment shall be allowed to
pass over the spread lime until after completion of mixing.
Areas adjacent and downstream of stabilized areas shall be roughened to
intercept lime from runoff and reduce runoff velocity.

Geotextile fabrics such as those used for silt fence should not be used to |

address lime since the grain size of lime is significantly smaller than the
apparent opening size of the fabric.
For areas for which phasing of lime operations is impractical, use of a
curing seal such as Liquid Asphalt, Grade MC-250 or MC-800 applied at a
rate of 0.15 gallons per sq. yd. of surface can be used to protect the base.
0 Use of sediment basins with a significant (>36 hour) drawdown time is
encouraged for large areas to be stabilized (see S-6, Sediment Basin).
Q Provide containment around lime storage, loading, and dispensing areas.

LIMITATIONS

| Lime stabilization can be part of an overall plan to reduce pollutants from an

active construction site. In the case of poliution due to lime, prevention of
contamination is the only effective method to address this pollutant. Proper
application and mixing along with avoiding applications when there is a
significant probability of rain will reduce lime runoff.

Applications

Perimeter Control
Slope Protection
Sediment Trapping
Channel Protection
Temporary Stabilization
Permanent Stabilization

Waste Management

Housekeeping Practices

Targeted Constituents
O Sediment

@ Nutrients Toxic
Materials

Oil & Grease
Floatabie Materials

Other Construction
Wastes

Implementation
Requirements

Capital Costs
Maintenance
Training

Suitability for Slopes
> 5%

Legend
Significant Impact

Medium Impact
Low Impact

Unknown or

Questionable Impact

M-6
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Sanitary FaCilities Applications

Perimeter Control

DESCRIPTION Slope Protection

Facilities for collection and disposal of sanitary waste must be provided and Sediment Trapping
properly managed to minimize the potential contamination of surface water with
septic wastes. Location of portable facilities away from storm drain systems o
and surface waters or containment is necessary in case of spills. Temporary Stabilization

Permanent Stabilization

PROCEDURES I Waste Management I

' Sanitary facilities must be provided on the site in close proximity to areas U‘fousekeeping Practices[
where people are working.
Portable toilets must be provided if no permanent facilities are available. .
Locate portable toilets a minimum of 20 feet away from storm drain inlets, TargeteF| Constituents
conveyance channels, or surface waters O Sediment
If unable to meet 20-foot distance requirement, provide containment for
portable toilets.
Portable toilets should be regularly serviced.

Channel Protection

©® Nutrients Toxic
Materials

Oil & Grease
Floatable Materials

Other Construction
Wastes

Implementation
Requirements

Capital Costs
Maintenance
Training

Suitability for Slopes > §
5%

Legend
Significant Impact

Medium Impact
Low Impact

Unknown or
Questionable Impact

M-7
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5.0 INSPECTIONS AND ENFORCEMENT
5.1 GENERAL

The primary responsibility for inspecting and maintaining the erosion control BMPs found at any
given site within the City of Cibolo rests with the Responsible Party as defined by the Erosion
Control Ordinance. This will usually be the Contractor that actually constructed the BMPs. The
erosion control plan for any site shall list a BMP Maintenance Schedule for the devices used.
Each device specified in Chapter 5 listed the maintenance requirements for that device and City

of Cibolo staff will do follow-up inspections on all permitted sites and as requested on sites
without permits.

5.2 INSPECTION PROCEDURE

The following procedure can be used on most construction sites to ensure that the erosion control
plan and devices are effectively controlling sediment runoff from the site:

. Does the site topography match what is shown on the construction plans?

. Does the site work comply with the erosion control plan?

. Does the erosion control plan appear reasonable for the site?

. Has the construction phasing of the project been taken into account on the erosion control plan
and is the Contractor following the plan?

. Check all erosion control BMPs for proper installation, dimensions & materials.

. Are required BMP’s properly located to control sediment?

. Do the BMPs require repair?

. Do the BMPs require cleanout?

. Check the perimeter of the site for evidence of off-site sedimentation, particularly at gutters,
streams, inlets, and swales. .

10. Are additional erosion control devices required to control sediment runoff?

5.3 ENFORCEMENT PROCEDURE

W R

O 0 1 O\ W

The intent of the enforcement procedure is to correct insufficient erosion and sedimentation
controls as early as possible. It also is meant to place emphasis on the repair and maintenance of
inadequate BMPs by not allowing inspections and approvals of other on-site work items until
corrections to BMPs have been accomplished. The following summarizes the enforcement
process that will normally be followed by the City of Cibolo:

Follow-up of a citizen’s complaint or a regularly scheduled City inspection of the site.

An inspection report is completed by the City’s authorized representative and delivered to the
Responsible Party for the site.

1. If violations of the UDC are discovered, a Notice of Violation is issued.
2. Corrections are completed by the Responsible Party.
3. If corrections are not completed within the time allocated, a stop work order is issued.

4. Corrections completed by the responsible and all fees are paid prior to release of the stop work
order.

5. If corrections are not completed, the City initiates court action against the Responsible Party.
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APPENDIX A

GLOSSARY OF TERMS

* BARREL - A pipe placed through a dam, levee or dike to control the release of water.

* BMP - Best Management Practices. Consist of practices, procedures, and devices used to
prevent or reduce pollutants, including sediment, from polluting the waters of the United States.
* BORROW AREA - A source of earth fill material used in the construction of embankments or
other earth fill structures.

* CHANNEL - A natural stream or excavated ditch that conveys water.

* CHANNELIZATION - Alteration of a stream channel by widening, deepening, straightening,
or paving certain areas to improve flow characteristics.

* CHECK DAM - A small, temporary dam constructed across a drainage ditch, swale or channel
to lower the speed of concentrated flows and promote sediment deposition.

* CONTOUR - An imaginary line on the surface of the earth connecting points of the same
elevation.

* CUT - Portion of land surface or area from which earth has been removed or will be removed
by excavating; the depth below the original ground surface to the excavated ground surface.

* DAM - A barrier to confine or impound water or for the retention of soil, sediment or debris.

* DESIGN STORM - A selected rainfall pattern of specified amount, intensity, duration, and
frequency that is used as a basis for design.

* DISCHARGE - Usually the rate of water flow commonly expressed as cubic feet per second,
cubic meters per second, gallons per minute, or millions of gallons per day.

* DIVERSION - A channel with a supporting ridge on the lower side constructed at the top,
across, or at the bottom of a slope for the purpose of controlling surface runoff. :

* DIVERSION DIKE - A barrier built to divert surface runoff.

* DIVIDE, DRAINAGE - The boundary between watersheds.

* DRAINAGEWAY - A natural or artificial depression that carries surface water to a larger
watercourse or outlet such as a river or lake.

* DROP INLET - Overall structure in which the water drops through a vertical riser connected
to a discharge conduit or storm sewer.

* EARTH DAM - Dam constructed of compacted suitable soil materials.

* ENERGY DISSIPATOR - A device used to reduce the energy of flowing water to prevent
erosion.

* EPA - The Environmental Protection Agency. The federal agency responsible for
Administering the NPDES permit program.

* ERODIBILITY - Susceptibility to erosion.

* EROSION - The wearing away of the land surface by water, wind, ice, gravity, or other
geological agents.

* EROSION CONTROL PLAN - A site plan with necessary details, showing the property
where land disturbing activity will take place and showing the locations and types of BMPs to be
used to control erosion and sedimentation.

* FILTER FABRIC - A woven or non-woven, water-permeable material generally made of
synthetic products such as polypropylene and used in erosion and sediment control applications
to trap sediment or prevent the movement of fine soil particles.
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* FLOOD PLAIN - The lowland that borders a stream and is subject to flooding when the
stream overflows its banks.

* GABION - A wire mesh cage, usually rectangular, filled with rock and used to protect channel
banks and other sloping areas from erosion.

* GEOTEXTILES - See filter fabric.

 GRADE STABILIZATION STRUCTURE - A structure for the purpose of stabilizing the
grade of a gully or other watercourse, thereby preventing further erosion or lowering of the
channel bottom.

¢ GRADING - The cutting and/or filling of the land surface to a desired slope or elevation.

« GRASSED WATERWAY - A natural or constructed waterway, usually broad and shallow,
covered with erosion-resistant grasses and used to safely conduct surface water from an area.

« GROUND COVER - Low-growing, spreading plants (grasses or legumes) useful for low-
maintenance landscape areas.

« INVERT - The inside bottom of a culvert or other conduit.

* LEGUME - Any member of the pea or pulse family which includes peas, beans, peanuts,
clovers, alfalfa, sweet clovers, lespedezas, vetches, black locust, and kudzu.

* NPDES - National Pollutant Discharge Elimination System. A federal program that requires a
permit for storm water discharges to the waters of the U.S.

* OUTLET PROTECTION - Stone, rip-rap, concrete or asphalt aprons installed to reduce the
speed of concentrated storm water flows, thereby reducing erosion and scouring at storm water
outlets.

* RAINFALL INTENSITY - The rate at which rain is falling at any given instant, usually
expressed in inches per hour.

* RATIONAL METHOD - A means of computing storm drainage flow rates by use of the
formula Q = CiA, where C is a coefficient describing the physical drainage area, “i” is the
rainfall intensity, and “A” is the drainage area.

* RECEIVING STREAM - The body of water into which runoff or effluent is discharged.

* RILL - A small intermittent watercourse with steep sides, usually only a few inches deep,
normally caused by erosion.

* RISER - A vertical pipe or structure extending from the barrel, storm sewer or bottom of a
pond BMP that is used to convey the discharge from the pond or drainage area.

* RUNOFF - That portion of precipitation that flows from a drainage area on the land surface, in
open channels or in storm water conveyance systems.

* SCOUR - The clearing and digging action of flowing water, especially the downward erosion
caused by stream water in sweeping away mud and silt from the stream bed.

* SEDIMENT - Solid material, both mineral and organic, that is in suspension, is being
transported, or has been moved from its site of origin by air, water, gravity, or ice.

» SEDIMENT BASIN - A settling pond with a controlled storm water release structure used to
collect and store sediment produced by land disturbing activities. The basin detains sediment-
laden runoff from larger drainage areas long enough to allow most of the sediment to settle out.
* SEBIMENT POOL - The reservoir space allocated for the accumulation of sediment in a
sedimentation control device.

* SEDIMENT TRAP - A settling basin with a filter outlet designed to retain runoff long enough
to allow most of the silt to settle out.

* SEDIMENTATION - The deposition of suspended soil particles that have settled out from
storm water runoff.
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* SHEETFLOW - Runoff which flows over the ground surface as a thin, even layer, not
concentrated in a channel or a rill.

» SILT - Parts of the soil structure consisting of particles between 0.002 & 0.05 mm in diameter.
* SLOPE - Degree of deviation of a surface from the horizontal. Slope is measured & shown as
a numerical ratio or percent.

» SOIL - The unconsolidated mineral and organic material on the immediate surface of the earth
that serves as a natural medium for the growth of land plants.

* STABILIZATION - The proper placing, grading and/or covering of soil, rock or earth to
ensure its resistance to erosion, sliding, or other movement. Also see Vegetative Stabilization.

* STORM FREQUENCY - The time interval between major storms of predetermined intensity
and volumes of runoff (e.g. 10-year or 100-year storm).

* STORM SEWER (DRAIN) - A sewer that carries storm water, surface drainage, street wash
and other wash waters, but excludes sewage and industrial wastes (also called a storm drain).

* STORM WATER - Runoff from a rain event or snow melt runoff (also called surface runoff).
e SWALE - An elongated, gentle depression in the land surface that conveys storm water into
primary drainage channels. Swales are normally without flowing or standing water.

* SWPPP - Storm Water Pollution Prevention Plan. A document that is a part of the NPDES
permit application and consists of the site erosion control plan, waste management plan, and site
narrative as required by the EPA.

* TEMPORARY SEEDING - The growing of short-term (less than 1-year) vegetation on
disturbed areas to prevent erosion.

* TOE OF SLOPE - The base or bottom of a slope at the point where the ground surface
abruptly changes to a significantly flatter grade.

* TOPOGRAPHY - A general term that includes the physical features of a surface area
including relative elevations and the position of natural and manmade features.

* VEGETATIVE STABILIZATION - Protection of erodible areas with temporary seeding,
permanent seeding, or sodding.

* WATERSHED - The region drained by or contributing water to a stream, lake, or other body
of water.
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APPENDIX B EXAMPLE OF SINGLE-FAMILY RESIDENTIAL EROSION
CONTROL PLAN
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APPENDIX C EXAMPLE OF NON-RESIDENTIAL EROSION CONTROL
PLAN
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APPENDIX D DESIGN PROCEDURE FOR TEMPORARY SEDIMENT
BASINS
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D

Design Procedure for Temporary
Sediment Basins

The following design procedure provides a step-by-step method for the design of a temporary sediment
basin with a dam of less than 6 feet. The iISWM Design Manual for Development/Redevelopment should
be used for guidance on the design of permanent sediment basins with special consideration for TCEQ
requirements if the height of the dam is 6 feet or more. The data sheet found in the back of this Appendix
should be used in the erosion and sediment control plan to outline design values calculated.

I. Basin Volume

A. Determine the required basin volume. The basin volume must be either the calculated volume of
runoff from a 2-year, 24-hour storm from each disturbed acre drained or 3600 cubic feet of
storage per acre drained.

For a natural basin, the storage volume may be approximated as follows:
‘V1= 0.4XA1XD1

where,
V1 = the storage volume in cubic feet
A1 = the surface area of the flooded area at the crest of the basin outlet, in square feet
D1 = the maximum depth in feet, measured from the low point in the basin to the crest
of the basin riser
Note 1: The volumes may be computed from more precise contour information or other
suitable methods.
Note 2: Conversion between cubic feet and cubic yards is as follows:

number of cubic feet x 0.037 = number of cubic yards

B. If the volume of the basin is inadequate or embankment height becomes excessive, pursue the
use of excavation to obtain the required volume.

. Basin Shape

A. The shape of the basin must be such that the length-to-width ratio is at least 2 to 1 according to
the following equation:

Length-to-width Ratio = L

We
where,
We = A/L = the effective width
A = the surface area of the normal pool
L = the length of the flow path from the inflow to the outflow. If there is more than one

inflow point, any inflow that carries more than 30% of the peak rate of inflow must
meet these criteria.

B. The correct basin shape can be obtained by proper site selection, excavation, or the use of
baffles. Baffles increase the flow length by deflecting the flow. The baffles should be placed
halfway between the inflow point and the outflow.
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iil. Embankment
A. The embankment across the drainageway should have a top width of at least 8 feet.
B. The side slopes of the embankment shouid be 3:1 or flatter.
C. Ifthe height is 8 feet or greater, TCEQ guidelines on dam safety must be followed.
D

. The area under the embankment should be cleared, grubbed, and stripped of topsoil to remove
trees, vegetation, roots, or other objectionable materials. The pool area should also be cleared of
all brush and trees.

E. The embankment fill material should a clay type soil taken from an approved borrow area and
should be clean soil, free from roots, woody vegetation, oversized stones, and rocks.

F. The embankment should be stabilized with temporary vegetation upon completion of the basin.
IV. Spillway Selection

The outlets for the basin may consist of a combination of basin outfall and emergency spillway or a
basin outfall alone. In either case, the outlet(s) must pass the peak runoff expected from the drainage
area for a 2-year storm without damage to the embankment of the basin.

V. Determine whether the basin will have a separate emergency spiliway.

A side channel emergency spillway is required for sediment basins draining more than 10 acres.
VI. Determine the elevation of the crest of the basin outfall riser for the required volume.
VIl

Estimate the elevation of the design high water and the required height of the dam.

A. If an emergency spillway is included, the crest of the basin outfall riser must be at least 1.0 foot
below the crest of the emergency spillway.

B. If an emergency spillway is included, the elevation of the peak flow through the emergency
spillway (which will be the design high water for the 25-year storm) must be at least 1.0 foot
below the top of embankment.

C. If an emergency spillway is not included, the crest of the basin outfall riser must be at least 3 feet
below the top of the embankment.

D. If an emergency spillway is not included, the elevation of the design high water for the 25-year
storm must be 2.0 feet below the top of the embankment.

VIIl.Using SCS TR 55 Urban Hydrology For Smali Watersheds or other methods, determine the
peak rate of runoff expected from the drainage area of the basin for a 25-year storm. The "C"
factor or "CN" value used in the runoff calculation should be derived from analysis of the
contributing drainage area at the peak of land disturbance (condition which will create
greatest peak runoff).

IX. Basin Outlet Design

A. If an emergency spillway is included, the basin outfall must at least pass the peak rate of runoff
from the basin drainage area for a 2-year storm.

Qp = the 2-year peak rate of runoff.

B. If an emergency spillway is not included, the basin outfall must pass the peak rate of runoff from
the basin drainage area for a 25-year storm.

Qp = the 25-year peak rate of runoff.

C. Refer to Figure D-1, where h is the difference between the elevation of the crest of the basin
outfall riser and the elevation of the crest of the emergency spillway.

D. Enter D-2 with Qp. Choose the smallest riser which will pass the required flow with the available
head, h.

E. Refer to Figure D-1, where H is the difference in elevation of the centerline of the outlet of the
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outfall and the crest of the emergency spillway. L is the length of the barrel through the
embankment.

Enter Table D-1 or Table D-2 with H. Choose the smallest size outfall that will pass the flow
provided by the riser. If L is other than 70 feet, make the necessary correction.

The basin riser shall consist of a solid (non-perforated), vertical pipe or box of corrugated metal
joined by a watertight connection to a horizontal pipe (outfall) extending through the embankment
and outletting beyond the downstream toe of the fill. Another approach is to utilize a perforated
vertical riser section surrounded by filter stone.

The basin outfall, which extends through the embankment, shall be designed to carry the flow
provided by the riser with the water level at the crest of the emergency spillway. The connection
between the riser and the outfall must be watertight. The outlet of the outfall must be protected to .
prevent erosion or scour of downstream areas.

IX. Emergency Spillway Design

A

The emergency spillway must pass the remainder of the 25-year peak rate of runoff not carried by
the basin outlet.

Compute, Qe = Q25 - Qp
Refer to Figure D-3 and Table D-3.

Determine approximate permissible values for b, the bottom width; s, the slope of the exit
channel; and X, minimum length of the exit channel.

Enter Table D-3 and choose the exit channel cross-section which passes the required flow and
meets the other constraints of the site.

Notes:

1. The maximum permissible velocity for vegetated waterways must be considered when
designing an exit channel.

2. Fora give Hp, a decrease in the exit slope from S as given in the table decreases spillway
discharge, but increasing the exit slope from S does not increase discharge. [f an exit slope
(Se) steeper than S is used, then the exit should be considered an open channel and
analyzed using Mannings Equation.

3. Data to the right of heavy vertical lines should be used with caution, as the resulting sections
will be either poorly proportioned or have excessive velocities.

The emergency spillway should not be constructed over fill material.

The emergency spiliway should be stabilized with temporary vegetation upon completion of the
basin.
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Figure D — 1. Basin Outlet Design
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Table D-1. Pipe Flow Chart, n= 0.013
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Table D-2. Pipe Flow Chart, n=0.025
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Figure D-3. Excavated Earth Spillway
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Table D-3. Design Data for Earth Spillways
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Source: USDA - 5CS

Table D-3. Design Data for Earth Spillways (continued)
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X. Re-estimate the elevation of the design high water and the top of the dam based upon the
design of the basin outfall and the emergency spillway.

Xl. Anti-Vortex Device and Trash Rack

A. An anti-vortex device and trash rack shall be attached to the top of the basin riser to improve the
flow of water into the spillway and prevent floating debris from being carried out of the basin.

B. This design procedure for the anti-vortex device and trash rack refers only to riser pipes of
corrugated metal. There are numerous ways to provide protection for concrete pipe; these
include various hoods and grates and rebar configurations which should be a part of project-
specific design and will frequently be a part of a permanent structure.

C. Refer to Figure D-4 and Table D-4. Choose cylinder size, support bars, and top requirements
from Table D-4 based on the diameter of the riser pipe.

XIl. Anchoring the Basin Outlet
A. The basin outlet must be firmly anchored to prevent its floating.

B. If the riser is over 10 feet high, the forces acting on the spillway must be calculated. A method of
anchoring the spillway which provides a safety factor of 1.25 must be used (downward forces =
1.25 x upward forces). '

C. Iftheriseris 10 feet or less in height, choose one of the two methods in Figure D-5 to anchor the
basin outlet.

Xlll.Dewatering

A. Calculation of the diameter of the dewatering orifice:

Use a modified version of the discharge equation for a vertical orifice and a basic equation for the
area of a circular orifice.

Naming the variables:

A = flow area of orifice, in square feet
d = diameter of circular orifice, in inches
h = average driving head (maximum possible head measured from radius of orifice to crest of

basin outlet divided by 2), in feet

Q = volumetric flow rate through orifice needed to achieve approximate 6-hour drawdown, cubic
feet per second

S = total storage available in dry storage area, cubic feet
Q = $/21,600 seconds '

B. An alternative approach for dewatering is the use of a perforated riser (0.75” {o 1" diameter holes

spaced every 12" horizontally and 8” vertically) with 1-1/2” to 2" filter stone stacked around the
exterior. :
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Figure D-4. Anti-Vortex Design
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Riser Cylinder 4 " Minimum Top
Diam,, " — Height Minimum Size - -
in. Diameter Thickness inches Support Bar ‘Thickness | Stiffener
inches gage |
12 18 16 6 #5 Rebaror 1 % x 16 ga. i -
1% x 3/16 angle F&C) "
15 21 16 7 " " -
18 27 16 } 8 L n i -
21 3G . 16 11 e 16 galC), 4 -
: gadF)
2 4 36 16 }'3 " o3t LI 1 -
27 42 16 13 i »e -
36 1 54 14 i #8 Rebar 14 ga(C), 12 -
: ga{E) ]
42 : 60 16 19 e e -
48 72 16 | 21 1% pipeor 1 %x 14 ga(C), 10 -
_ 1% x¥%angle ga.(F)
S 4 . 7g l 6 . 25 " . "o i -
60 o -4 ' 29 1% pipeorl ¥x 12 gaf(), 8 | I
1% x ¥ angle ga.F)
46 96 4 33 ' pipeor2x2x 12 ga(C), 8 2x2x¥%
: 3716 angle S angle
72 02 14 36 " ’ e 1 2%x2%x
. ‘ % angle
78 114 ; 14 3% 2% pippor2 ¥z oome o
) 3% angle
84 . 120 ‘ 12 42 2% pipeor2 ¥x . 2¥x2¥%X
- ' ‘2% x Y angie : 1 5716 angle -
1 Note,: The criterion for sizing the: cylinder 35 that the area between the inside of the cylinder:and the outside of the riseris |
|l -equal to or greater than the area inside the riser. Therefore, the above table s fnvalid for use with concrefe pipe risers.
Note,: Coreugation for 127-36" pipe measares 2 % x % for 42"-84" the corugation measures 5" x 1" or 8™ x 1%
Notey €= corrugated; F = fiat,
Source: Adapted from USDA-SCS and Cart M. Henshaw Drainage Producis Information.

Table D-4. Trash Rack and Anti-Vortex Device Design Table
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CONCRETE BASE FOR EMBANKMENT 10° OR LESS IN HEIGHT

S W

10 OR LESS

TR ¥
1 ] i
g 18 { i ﬁ:é
i e
R = = 1
fot 20 - CONCRETE
STEEL BASE FOR EMBANKMENT 10° OR LESS IN HEIGHT

10" DR LESS

SDURCE: VA, DSWC

Figure D-5. Riser Pipe Base Design for Embankment Less Than 10’ High
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Use S for basin and find Q. Then substitute in calculated Q and find A:
Q
A= (0.6) x (64.32 x h)
2

Then, substitute in calculated A and find d:

=2x (A )
(3.14)

*Diameter of dewatering orifice should never be less than 3 inches in order to help prevent
clogging by soil or debris.

Note: Flexible tubing used should be at least 2 inches larger in diameter than the calculated
orifice to promote improved flow characteristics.
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TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

Project

Basin # Location
Total area draining to basin; ______acres.

Total disturbed area drainingto basin: ______ acres.

Basin Volume Design

1. Minimum required volume is the lesser of

a.) (3600 cu. ft. x total drainage acres) / 27 = cu. yds.
b.) 2 yr, 24 hr storm volume in cubic yards = cu. yds.
2. Total available basin volume at crest of riser* = cu. yds. at elevation . (From Storage -

Elevation Curve)

* Minimum = Lesser of 3600 cubic feet/acre of Total Drainage Area or
2yr. 24 hr. storm volume from Disturbed Area drained

3. Excavate cu. yds. to obtain required volume®.
*Elevation corresponding to required volume = invert of the dewatering orifice.

4. Diameter of dewatering orifice = in.

5. Diameter of flexible tubing = in. (diameter of dewatering orifice plus 2 inches).

Preliminary Design Elevations

6. Crest of Riser =

Top of Dam =

Design High Water =

Upstream Toe of Dam =

Basin Shape

7. Length of Flow L =
Effective Width We

If > 2, baffles are not required

If < 2, baffles are required
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Runoff
8 Q = cfs (From TR-55)
9. Q= cfs (From TR-55)

Basin Outlet Design

10. With emergency spillway, required basin outlet capacity Q=Q;=
(riser and outfall)

Without emergency spillway, required basin outlet capacity Q, = Qs =
(riser and outfall)

11. With emergency spillway:

Assumed available head (h) = v ft. (Using Q)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation
Without emergency spillway:
h = Design High Water Elevation - Crest of Riser Elevation
12. Riser diameter (D;)=______ in. Actualhead (h) = ___ ft.
(Figure D-2)

Note: Avoid orifice flow conditions.

13. Barrel length (I) = ft.
Head (H) on outfall through embankment = ft.
(Figure D-1)

14. Barrel Diameter = in.

(From Table D-1 [concrete pipe] or Table D-2 [corrugated pipe]).
15. Trash rack and anti-vortex device

Diameter = inches.

Height = inches.

(From Table D-3).

Emergency Spillway Design

16. Required spillway capacity Qe = Q5 - Q, = cfs.

cfs.

cfs.
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17. Bottom width (b) = ft., the slope of the exit channel(s) = ft./foot; and the minimum
length of the exit channel (x) = ft.
(From Table D-4).

Final Design Elevations

18. Top of Dam =
Design High Water =
Emergency Spillway Crest =
Basin Riser Crest =
Dewatering Orifice Invert =

Elevation of Upstream Toe of Dam
(if excavation was performed) =
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