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Revisions
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EC-10, pg. 5-79. Added note to the figure to clarify the intent of application for Sales A and B.
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The objective of the Drainage Design Manual, Erosion Control, is to provide guidance to
agencies, municipalities, developers, property owners, engineers, contractors and others involved
with construction events as a means to comply with the Arizona Pollutant Discharge Elimination
System (AZPDES) -- or the National Pollutant Discharge Elimination System (NPDES) when
seeking permit coverage within Tribal Lands — storm water permitting process for construction
activities. Specifically, this document provides guidance on how to comply with the AZPDES
(and NPDES) General Permit for discharges from regulated construction activities.

This document is only advisory and, in conformance with A.R.S. 48-3641.6, is intended to
inform the general public of the Flood Control District of Maricopa County’s current approach or
opinion to the requirements of the various federal, state and county floodplain and drainage
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affect submittal review times.
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1 INTRODUCTION
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1 INTRODUCTION
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Soil erosion and sedimentation are naturally occurring processes that become significantly
increased by land disturbance and construction activities, particularly those associated with land
development when large parcels of land become severely altered. Soil erosion and the resulting
sedimentation typically caused by construction activities (i.e., clearing, grading, and excavation
operations) impact the environment, damaging aquatic and recreational resources as well as
aesthetic qualities of the receiving surface waters.

The type and extent of construction activities can vary significantly. These typically involve the
erection of a horizontal structure such as a building or the extension of a linear structure such as
a roadway. In any case, the construction phase of a project is usually considered a temporary
condition, which will be supplanted by the permanent improvements and facilities for the com-
pleted project. However, construction work may take place over an extended period of time,
sometimes over several seasons of multiple years, resulting in an increased potential for sedi-
ment and other pollutants to be carried away from the site in stormwater discharges. For this
reason, all erosion and sediment control measures used in the course of construction should be
designed and installed correctly, and properly maintained throughout the construction period for
maximum effectiveness. Likewise, they should also consider post-construction issues once the
project is complete.

1.1 PURPOSE OF THIS MANUAL

In November 1990, the United States Environmental Protection Agency (EPA) established a
National Stormwater Program by adopting regulations requiring National Pollutant Discharge
Elimination System (NPDES) permits for stormwater discharges from certain systems and activi-
ties, including construction sites. A two-phase stormwater program was established, incorporat-
ing a prioritized approach to stormwater discharge regulation.

On December 2002, the state of Arizona obtained authorization from EPA to operate the National
Pollutant Discharge Elimination System (NPDES) Permit Program at the state level. The Arizona
Department of Environmental Quality (ADEQ), on behalf of the state, developed its own program

August 15, 2013 1-1




Drainage Design Manual for Maricopa County Erosion Control: Introduction

to address NPDES. This Arizona-specific program, which was reviewed and approved by EPA,
is known as the Arizona Pollutant Discharge Elimination System (AZPDES) Program. Under the
AZPDES Program, systems and facilities that discharge stormwater are required to obtain or
seek coverage under an AZPDES permit.

The main objective of this Erosion Control Manual is to provide guidance to agencies, munici-
palities, developers, property owners, engineers, contractors, and others involved with construc-
tion events to comply with the AZPDES (or the NPDES when seeking permit coverage within
Indian country) stormwater permitting process for construction activities. Specifically, this docu-
ment provides guidance on how to comply with the AZPDES (and NPDES) General Permit for
discharges from regulated construction activities and the Maricopa County Stormwater
Quality Management and Discharge Control Regulation.

The Construction General Permit (CGP) seeks the minimization of stormwater flows, preven-
tion of soil erosion, capture of waterborne sediment that has been unavoidably released from
uncovered or disturbed soils, and at the same time, protection of water quality from onsite pollut-
ant sources through the planning, implementation, and maintenance of Best Management Prac-
tices (BMPs). This manual establishes the framework and provides the tools to effectively plan,
install and maintain stormwater BMPs for construction sites. The BMPs must be specifically
identified and properly described in a Stormwater Pollution Prevention Plan (SWPPP) for a regu-
lated construction site to obtain permit coverage under the CGP. An overview of the develop-
ment of most elements of a SWPPP as required by the CGP is also presented in this manual.
What this manual does not provide is specific design criteria for erosion and sediment control, as
well as construction standards. These may be obtained by contacting the local stormwater con-
trol jurisdiction.

The goal of this manual is to provide guidance in the local implementation of the NPDES storm-
water permit program for construction activities. The manual was developed using four major
principles:

1.  Review existing local design and construction processes to develop a guideline for
development of SWPPPs compatible with typical construction project development,
design, and scheduling practices.

2. Avoid duplication of requirements for permitting and inspection, wherever possible,
in order to minimize costs in providing stormwater pollution controls as part of pri-
vate and public improvements.

3. Review existing design and construction practices to identify and take advantage of
those local planning, design, and construction standards which are currently
required by local agencies and which can be directly applied as BMPs in preparing
a SWPPP.
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4. Provide information and guidelines for structural and non-structural BMPs that are
applicable to an arid and semi-arid region and comply with the requirements of the
CGP.

1.2 MANUAL ORGANIZATION

This manual is organized into five (5) main chapters, as follows:

Chapter 1. [ntroduction: This chapter provides an introduction to the importance of preserving
the quality of surface waters through proper erosion and sediment control practices. It also
provides the manual’'s purpose and organization.

Chapter 2. Requlations: This chapter provides an overview of the environmental laws and reg-
ulations by the U.S. EPA and the State of Arizona that specifically pertain to stormwater dis-
charges from construction activities. The EPA National Stormwater Program objectives as it
pertains to construction activities are also presented. This chapter also provides the permit
requirements for construction stormwater discharges.

Chapter 3. Principles and Practices: This chapter provides a technical overview of soil erosion
and sedimentation and how it impacts water quality. Guidance is given for construction con-
trol measures and management practices to reduce erosion, minimize sedimentation, and
control non-stormwater discharges. Minimum erosion, sediment, and pollutant controls are
defined to meet the NPDES design goals for construction activities. Site planning, design,
and construction management strategies are provided for private and public construction
projects. This chapter includes discussions and illustrations of temporary construction BMPs
for erosion and sediment controls and for onsite general housekeeping to minimize pollut-
ants. Permanent erosion controls to minimize erosive velocities and minimize sediment are
also discussed.

Chapter 4. Obtaining and Terminating Permit Coverage: This chapter includes explanations of
the requirements and processes for notifying the appropriate regulatory agency prior to com-
mencement of the construction project, as well as upon completion of the project - specifically
how to prepare and submit Notices of Intent (NOIs) and Stormwater Pollution Prevention
Plans (SWPPPs) and Notices of Termination (NOTs). This chapter also includes process
flowcharts and procedures for preparing and implementing elements of the SWPPP.

Chapter 5. Best Management Practices: This chapter provides basic information on select con-
struction BMPs. It includes guidance on methods of selecting and implementing BMPs for a
specific construction site on the basis of careful review of the areas of the site that affect its
potential for erosion and stormwater runoff contamination. BMPs are organized into three
main groups: 1) erosion control (EC), which are preventative; controlling erosion at its source,
2) sediment pollutant control (SPC), which treat runoff for the purpose of limiting or removing
sediment and other associated stormwater pollutants, and 3) general housekeeping (GH),
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which are less structured in nature and addresses operations and maintenance activities at
the construction site. Each BMP is cross-referenced to the potential problem area for which
the individual BMPs apply.

Chapter 6. Appendices: This chapter includes a number of appendices as follows:

Appendix A - Construction General Permit. Includes copies of the latest CGPs that are applica-
ble in Arizona, specifically the AZPDES (ADEQ Permit No. AZG2008-001, February 2008)
and the NPDES (EPA, January 2009) CGPs.

Appendix B - Forms: This appendix contains the required NOI and NOT forms, for both ADEQ
and EPA CGPs. This chapter also includes other forms, such as the AZPDES Construction
SWPPP Checklist and other useful guidance documents.

Appendix C - Links and References: This appendix includes links and references to other useful
stormwater discharge permit sources of information and tools.

Appendix D - Glossary: This appendix includes definitions for those terms most commonly used
for stormwater quality control, construction, and within state and federal regulations.

Appendix E - Bibliography: This appendix contains a list of the references used for development
of this manual.
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Polluted runoff occurs when rain, snowmelt, irrigation water, and other water sources move
across land and pick up pollutants and sediment, carrying them into lakes, rivers, and streams.
Nowadays, diffuse or nonpoint sources of pollution remain the Nation’s largest source of water
quality problems. Efforts by the U.S. Government to address polluted urban runoff have been
substantial since the late 1980’s. By the early 1990’s, significant regulatory developments requir-
ing stormwater pollution control and discharge permits from certain industrial facilities, construc-
tion sites, and municipalities were in effect. Additional requirements were implemented about a
decade later. This chapter provides the background and general information about these regula-
tions, including what is specific to the State of Arizona. Most importantly, it highlights the permit
requirements for construction stormwater discharges.

2.1 EVOLUTION OF WATER POLLUTION CONTROL LAWS

The first comprehensive federal regulation aimed specifically at water pollution control dates
back to 1948 with the Water Pollution Control Act (WPCA). The WPCA set a precedent for many
of the environmental laws that followed. The Federal Water Pollution Control Act (FWPCA) of
1956 built on the original water pollution control statute by authorizing federal planning and tech-
nical assistance. Since 1956, the statute has been amended extensively either to authorize addi-
tional water quality programs, standards and procedures to govern allowable discharges, funding
for construction grants or general program funding. Major amendments were enacted in 1961,
1966, 1970, 1972, 1977, and 1987; with those of 1972, 1977 and 1987 considered the most
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important to the development of the National Stormwater Program (NSWP). Also critical was the
formation of the Environmental Protection Agency (EPA) — a federal agency established by a
Presidential Executive Order in 1970 that brought together over a dozen governmental agencies
that were involved with pollution control.

The FWPCA Amendments of 1972 (Public Law 92-500) stipulated broad national objectives to
restore and maintain the chemical, physical, and biological integrity of the Nation's waters.
These included requirements that limitations be determined for point sources which are consis-
tent with State water quality standards, procedures for State issuance of water quality standards,
development of guidelines to identify and evaluate the extent of nonpoint source pollution, water
quality inventory requirements, as well as development of toxic and pretreatment effluent stan-
dards. Specifically, Section 402 of the Amendments of 1972 established the National Pollutant
Discharge Elimination System (NPDES) — a provision that prohibits the discharge of pollutants
into surface waters of the United States unless the EPA or properly designated government
(State or Indian tribal) issues a permit.

The 1977 amendments of the FWPCA, which is commonly known as the Clean Water Act (CWA)
(Public Law 95-217), again extensively amended the Act. The CWA established the basic struc-
ture for regulating discharges of pollutants into Waters of the United States. It gave EPA the
authority to implement pollution control programs such as setting wastewater standards for
industry. The CWA, through a variety of regulatory and non-regulatory tools, made it unlawful for
any person to discharge any pollutant from a point source into navigable waters unless a permit
was obtained under its provisions. It also funded the construction of sewage treatment plants
under the construction grants program and recognized the need for planning to address the criti-
cal problems posed by nonpoint source pollution.

Perhaps the most important set of amendments to the FWPCA was the Water Quality Act (WQA)
of 1987 (Public Law 100-4) that established the NSWP through a two-phased, prioritized
approach to regulating stormwater discharges from certain categories of industrial activities, con-
struction sites, and municipalities. It specifically added provisions to Section 402 of the CWA,
requiring EPA to issue NPDES permits for the various categories of stormwater discharges.

2.2 THE NATIONAL STORMWATER PROGRAM

By September of 1992, Phase | of the NSWP provided the regulation of the following three cate-
gories of stormwater discharges:

1. Construction: Large construction activity (i.e., clearing, grading, and excavating)
resulting in land disturbance equal to or greater than 5 acres of land or disturbing
less than 5 acres of total land area but part of a larger common plan of development
or sale that will ultimately disturb equal to or greater than 5 acres. Large construc-
tion sites were permitted mostly under NPDES general permits.
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Municipal: Stormwater discharges from large (populations greater than 250,000)
and medium (populations of 100,000 to 250,000) municipal separate storm sewer
systems (MS4s)'. Regulation of large and medium MS4s was achieved through
NPDES individual permits.

Industrial: Stormwater discharges associated with eleven (11) select industrial
activities, including nine (9) categories of industry2 that already required permits for
stormwater discharges prior to the Phase | rule. Regulation of the target industries
was typically through NPDES general permits.

About a decade later, Phase |l of the NSWP set forth a number of additional categories of storm-
water discharges to be permitted, with a deadline for application by existing facilities and regu-
lated entities of March 10, 2003. The additional discharges to be permitted are:

Construction: Small construction activity (i.e., clearing, grading, and excavating)
resulting in land disturbance equal to or greater than 1 acre and less than 5 acres of
land, or disturbing less than 1 acre of total land area but part of a larger common
plan of development or sale that will ultimately disturb equal to or greater than 1
acre and less than five 5 acres. Phase Il also provided two (2) potential permit
waivers to small construction facilities. The vast majority of both large and small
construction sites nationally that are discharging stormwater are permitted under
general NPDES permits.

Municipal: Stormwater discharges from small MS4s in urbanized areas® based on
the results of the 2000 Census of population and housing by the Bureau of the Cen-
sus (Census Bureau). It did not include large and medium MS4s since these were
already regulated under Phase |. Further, it included small MS4s located outside
urbanized areas meeting EPA or State criteria for designation, which targeted enti-
ties having a total population of 10,000 or more and a population density of 1,000
per square mile and entities contributing substantially to stormwater pollution.
MS4s with a population less than 1,000 people were generally waived from the per-
mitting requirements.

Industrial: Industrial faciliies owned or operated by small municipalities (i.e.,
where the municipality’s population was less than 100,000 based on the 1990 Cen-
sus), which were temporarily exempted from the Phase | industrial permitting
requirements in accordance with the provisions of the Intermodal Surface Transpor-
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The term MS4 refers to the systems that collect and convey stormwater runoff from within a municipal jurisdiction,
and eventually discharge into the Waters of the United States. These systems include municipal streets, curbs,
gutters, ditches, catch basins, and storm drains.
Between 1974 and 1982, EPA promulgated effluent limitations guidelines for stormwater discharges from nine cat-
egories of industrial discharges, including cement manufacturing, feedlots, fertilizer manufacturing, petroleum
refining, phosphate manufacturing, steam electric power generation, coal mining, ore mining and dressing, and
asphalt emulsion. (Dodson, 1999).
An urbanized area consists of densely settled territory that contains 50,000 or more people. The 2000 Census
defined six urbanized areas within the state of Arizona. The urbanized areas were named for the central place in
that region (67 FR 21962). Urbanized areas in Arizona, as determined by the US Census Bureau include Avon-
dale, Flagstaff, Phoenix, Prescott, Tucson, and Yuma.
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tation Efficiency Act (ISTEA) of 1991. The rule also provided relief from stormwater
permitting requirements to regulated industrial facilities that could provide written
certification of “no exposure” of industrial materials and activities to stormwater.

2.3 AZPDES REGULATIONS

On December 5, 2002, the U.S. Environmental Protection Agency (EPA) approved the State of
Arizona’s application for primacy of the NPDES program. As a result of this, the Arizona Depart-
ment of Environmental Quality (ADEQ) became authorized and responsible for administering the
NPDES program in all areas within the State except for Indian Country. The NPDES is a federal
regulatory program to control discharges of pollutants to surface waters of the United States.
Prior to December 2002, EPA Region IX was responsible for administering this program through-
out Arizona. The “application” that EPA approved was for implementation of the Arizona Pollut-
ant Discharge Elimination System (AZPDES) program. AZPDES is the State program to carry
out the NPDES program. When this happened, Arizona became the 45th state to obtain this
authority. It is important to note that ADEQ does not have permit authority in Indian country (due
to sovereignty). Thus, construction discharge permits for Indian country within the state of Ari-
zona are normally acquired through EPA Region IX.

The ADEQ, on behalf of the State, is responsible for development and revisions of the rules for
the AZPDES program. The AZPDES rules are published in the Arizona Administrative Code,
specifically Title 18, Chapter 9, Article 9.

For regulatory purposes, pollutant sources are generally categorized as either "point" or "non-
point" sources. Typical point sources include process discharges from publicly owned treatment
works and discharges from industrial facilities. Although urban runoff is not traditionally consid-
ered a point source, municipalities are permitted as if they were point sources under the MS4
component of the NPDES program. Under the AZPDES Permit Program, all facilities or systems
that discharge pollutants from any point source into Waters of the U.S. are required to obtain or
seek coverage under an AZPDES permit. As a general matter, groundwater is not considered
Waters of the U.S. and discharges to groundwater do not require AZPDES permits4.

The water quality permitting process is the primary way that ADEQ can balance environmental
protection and good resource stewardship with social and economic considerations. By issuing
permits, approvals and certifications, ADEQ ensures facilities are legally constructed and oper-
ated and that discharges to surface waters are within the standards established by law. Beyond
this, given that it is a public process, it enables citizens to stay informed and involved as deci-
sions are made about proposed activities affecting the environmental quality of their community.

4. In Arizona, an Aquifer Protection Permit, or APP, is required for any facility that discharges a pollutant either
directly to an aquifer or to the land surface or the vadose zone in such a manner that there is reasonable probabil-
ity that the pollutant will reach an aquifer. The APP rule was undergoing a revision in 2004. Final rule revisions
became effective in 2005.
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In addition to AZPDES (or NPDES) regulations, operators for construction activity in urbanized
unincorporated areas of Maricopa County must also obtain permit coverage under County storm-
water regulations. Therefore, at a minimum, a project that disturbs one acre or more will have a t
least one permit through AZPDES or NPDES (if on Indian Lands), and may need a second per-
mit through Maricopa County. The County program is fee-based, requiring fees for a number of
activities including plan review.

2.4 INDIVIDUAL PERMITS VERSUS GENERAL PERMITS

Stormwater permit requirements can be issued through either an individual permit or a general
permit. The use of general permits, instead of individual permits, reduces the administrative bur-
den on permitting authorities, while also limiting the paperwork burden on regulated parties seek-
ing permit authorization. Permitting authorities, as in the case of ADEQ, may require individual
permits in some cases to address specific concerns, including permit non-compliance.

2.4.1 Individual Permits

An individual permit is tailored for a specific facility or entity based on an individual application.
The regulatory agency develops the permit based on this information and other conditions appro-
priate to the facility or entity seeking the permit. The permit is then issued for a specified period
of time not to exceed five years.

Large and medium MS4s under Phase | of the NSWP were regulated through individual permits.
In Arizona, the municipal group that became regulated under Phase | include the ADOT, Phoe-
nix, Tempe, Mesa, Tucson, Glendale, Scottsdale and Pima County. Although EPA Region IX is
who originally issued each of these individual permits, ADEQ is now responsible for reviewing
the management programs and permit reapplications of these regulated municipalities, and to
renew their permits when expired. Under Phase I, despite the stormwater management pro-
gram requirements (i.e., the six minimum control measures) being best-suited for a general per-
mit, the rule provided the flexibility for small MS4s to seek more individualized permit
requirements.

2.4.2 General Permits

A general permit is developed and issued to cover multiple facilities or entities within a specific
category, industry or area. General permits offer a cost-effective and efficient option for agencies
to cover a large number of regulated facilities or entities with elements in common under one per-
mit. In addition, the permittee is ensured consistency in permit conditions for similar facilities or
entities.

General permits require that the applicant submit a Notice of Intent (NOI) to the regulatory
agency responsible for the NPDES program. The permitting authority will confirm permit cover-
age with the permittee by a letter containing the discharge authorization number. If the NOI is
submitted with missing, nonconforming or incorrect information, the permitting authority will
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inform the applicant of the inadequacies and request additional information. This form must be
complete and accurate and signed by the appropriate signatory agent before coverage can be
obtained. The form also serves as a promise by the operator that there will be compliance with
the permit conditions. The NOI must be complete and accurate and signed by the appropriate
signatory in order for coverage to be obtained. The form also serves as a commitment by the
operator that there will be compliance with the permit conditions. The 'operator' must develop
and implement a SWPPP that satisfies the conditions of the permit. If the site is located within 1/
4 mile of an impaired or outstanding Arizona water (OAW), the SWPPP must be submitted with
the NOI. ADEQ will notify the applicant within 32 business days after receiving the SWPPP if the
SWPPP needs revisions or if permit coverage is granted or denied. In all other cases, the appli-
cant is not required to submit the SWPPP to the department for review unless specifically
required by ADEQ. The SWPPP must be on-site whenever construction activities are actively
underway and must be fully implemented and maintained as construction activities progress. If
ADEQ does not issue the authorization certificate within seven days, or 32-business days for
sites located within 1/4 mile of an impaired or outstanding Arizona Water, of receiving the NOI or
otherwise notify the operator that the submitted NOI is deficient, the operator may commence
construction activities without an authorization certificate; however, it is the operator's responsi-
bility to verify the date the NOI was received by ADEQ before initiating construction activities.
Whether or not ADEQ notifies the operator of a deficiency in the NOI, discharges are not autho-
rized under this permit if the operator submits and incomplete or incorrect NOI.

The permittee submits a Notice of Termination (NOT) to end its regulation under the NPDES
stormwater program. Like the approval of a NOI, the NOT must be complete and accurate
before permit responsibilities end.

In Arizona, and almost everywhere else in the U.S., general permits are used to regulate most
NPDES stormwater discharges permit requirements. This includes the following permits:

Small MS4 General Permit: This general permit is what Phase Il communities normally adhere
to in order to meet the permit requirements of the Phase Il regulations. General requirements of
the Small MS4 General Permit include the development and implementation of a Stormwater
Management Program (SWMP) designed to reduce the discharge of pollutants from the Small
MS4 to the maximum extent practicable (MEP). The SWMP must specifically address the follow-
ing six minimum control measures:

1. Public Education and Outreach

2. Public Involvement/Participation

3. lllicit Discharge Detection and Elimination

4. Construction Site Stormwater Runoff Control

5. Post-Construction Stormwater Management in New Development and Redevelop-
ment
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6. Pollution Prevention/General Housekeeping for Municipal Operations.

As of mid 2009, regulated Small MS4s (i.e., meet the description as operators of small MS4s
located in "urbanized areas," as defined by the Census Bureau) in Arizona consisted of 28 cities,
5 counties, and 8 non-traditional entities. Once ADEQ defined and applied the designation crite-
ria statewide, a total of 8 additional cities and towns were designated to apply for coverage under
the Small MS4 stormwater permit. A list of the entities required to comply with these regulations
is presented in Table 2.1. The AZPDES Small MS4 General Permit (AZG2002-002) was issued
on December 19, 2002, and expired five years later on December 19, 2007. A new AZPDES
Small MS4 General Permit is expected to be available by early 2010. Indian Communities in Ari-
zona, unless they have individual primacy of the NPDES program, are permitted under the EPA
Small MS4 General Permit and administered by Region IX. One of the main differences in the
above two general permits is that AZPDES neither includes provisions nor requires information
regarding the Endangered Species Act (ESA) and the National Historic Preservation Act (NHPA)
given that it is not a “federal” program.

TABLE 2.1
NPDES STORMWATER PHASE Il COMMUNITIES IN ARIZONA

Regulated Communities Designated
Cities Counties Non-Traditional Cities/Towns
Apache Junction Coconino Arizona State University Camp Verde
Avondale Maricopa Northern Arizona University Cottonwood
Chandler Pinal University of Arizona Douglas
El Mirage Yavapai Yuma Marine Corps Air Station Fountain Hills
Flagstaff Yuma Davis Monthan Air Force Base Lake Havasu
Gilbert Luke Air Force Base Nogales
Goodyear Phoenix VA Medical Center Sedona
Guadalupe Tucson VA Medical Center Sierra Vista
Litchfield Park
Marana
Oro Valley
Paradise Valley
Peoria
Prescott
Prescott Valley
South Tucson
Surprise
Tolleson
Youngtown
Yuma

Construction General Permit: In Arizona, the vast majority of both large and small construction
sites discharging stormwater are permitted under the AZPDES Construction General Permit
(AZG2008-001), which was issued on February 28, 2008 and expires on February 28, 2013. If
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the construction activity is to occur within Indian Country, then the applicable Construction Gen-
eral Permit is that issued by EPA on January 8, 2009 and valid through January 8, 2014. More
details about the CGP are presented in Section 2.5 in this chapter.

Multi-Sector General Permit: The Multi-Sector General Permit (MSGP) is designed for dis-
charges of stormwater from regulated industrial sites that are of a non-construction nature. The
MSGP is one large permit divided into numerous separate sectors. Each sector represents a dif-
ferent type of activity and is dependent upon its standard industrial classification (SIC) code or
narrative description (refer to Table 2.2). The MSGP details the requirements EPA considers
necessary for each sector to produce an acceptable Stormwater Pollution Prevention Plan
(SWPPP).

Presently, all regulated industrial facilities in Arizona are covered by the EPA MSGP issued on
October 30, 2000. ADEQ is in the process of developing its own AZPDES MSGP, expected to be
available in early 2010.

TABLE 2.2
INDUSTRIAL SECTORS COVERED BY THE MSGP

Sector A Timber Products

Sector B Paper and Allied Products Manufacturing

Sector C Chemical and Allied Products Manufacturing

Sector D /:Asphalt Paving and Roofing Materials Manufacturers and Lubricant
anufacturers

Sector E Glass, Clay, Cement, Concrete, and Gypsum Product Manufacturing

Sector F Primary Metals

Sector G Metal Mining (Ore Mining and Dressing)

Sector H Coal Mines and Coal Mining-Related Facilities

Sector | Oil and Gas Extraction and Refining

Sector J Mineral Mining and Dressing

Sector K Hazardous Waste Treatment Storage or Disposal Facilities

Sector L Landfills and Land Application Sites

Sector M Automobile Salvage Yards

Sector N Scrap Recycling Facilities

Sector O Steam Electric Generating Facilities

Sector P Land Transportation

Sector Q Water Transportation

Sector R Ship and Boat Building or Repairing Yards
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. TABLE 2.2

INDUSTRIAL SECTORS COVERED BY THE MSGP

Sector S Air Transportation Facilities

Sector T Treatment Works

Sector U Food and Kindred Products

Sector V Textile Mills, Apparel, and Other Fabric Product Manufacturing
Sector W Furniture and Fixtures

Sector X Printing and Publishing

Rubber, Miscellaneous Plastic Products, and Miscellaneous Manufac-

Sector Y turing Industries

Sector Z Leather Tanning and Finishing

Sector AA Fabricated Metal Products

Sector AB Transportation Equipment, Industrial or Commercial Machinery
Sector AC Electronic, Electrical, Photographic and Optical Goods

De Minimus General Permit: This permit allows for the discharge of pollutants associated with
potable and reclaimed water systems, subterranean dewatering, well development, aquifer test-
ing, hydrostatic testing of specific pipelines, residential cooling water, charitable car washes,

. building and street washing, and dechlorinated swimming pool water. The permit also allows
ADEQ to review and approve other case-by-case short-term and/or low volume discharges that
are considered “De Minimus” in nature. ADEQ issued the AZPDES De Minimus General Permit
No. AZG2004-001 on March 17, 2004. As of June 2009, this permit was expired and ADEQ was
in the process of preparing a new permit.

Concentrated Animal Feeding Operations: To conform with the updated federal regulations for
Concentrated Animal Feeding Operations (CAFOs), ADEQ revised the AZPDES program rules
and made them effective on February 2, 2004. Under this rule all CAFOs (defined by number
and type of confined animal), and whether or not they discharge to Waters of the U.S.) are
required to apply for a permit, submit an annual report and develop and follow a plan for handling
manure and wastewater. In addition, the rule moves efforts to protect the environment forward
by placing controls on land application of manure and wastewater, covering all major animal agri-
culture sectors, and increasing public access to information through CAFO annual reports.
ADEQ issued the AZPDES Concentrated Animal Feeding Operations General Permit (No.
AZG2004-002) on April 16, 2004.

2.5 CONSTRUCTION GENERAL PERMIT

The AZPDES General Permit for Discharge from Construction Activities to Waters of the United
States (Permit No. AZG2008-001), which became effective on February 28, 2008 (Construction
. General Permit, or CGP), establishes the procedures and activities required for proper permit
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coverage of both large and small construction sites. This permit replaces the previous CGP that
expired in early 2008. A copy of the AZPDES CGP, along with a copy of the EPA NPDES Gen-
eral Permit for Stormwater Discharges from Construction Activities issued in January 2008 (i.e.,
Federal CGP that is applicable only in relation to large and small construction activities on Indian
land in Arizona) is included in Appendix A. Both CGPs are good for a 5-year period, at which
time the corresponding permitting authority will revise and re-issue the permit for another 5
years.

A large construction activity refers to the clearing, grading, and excavating that results in land
disturbance of 5 or more acres. It also refers to the disturbance of less than 5 acres of total land
area that is a part of a larger common plan of development or sale if the larger common plan will
ultimately disturb 5 acres or more.

A small construction activity refers to the clearing, grading, and excavating that results in land
disturbance of 1 or more, but less than 5 acres of land. It also refers to the disturbance of less
than 1 acre of total land area that is part of a larger common plan of development or sale if the
larger common plan will ultimately disturb 1 or more, but less than 5 acres.

In summary, coverage under the AZPDES CGP (or the NPDES CGP where applicable) is
required for stormwater discharges from construction sites involving clearing, grading and exca-
vating activities that disturb one or more acres of land.

There is one (1) permit waiver for small construction activities (Note: not available for large con-
struction activities) provided in both the AZPDES and NPDES CGPs. This permit waiver is
where the construction site operator has determined that the rainfall erosivity factor (R) in the
revised universal soil loss equation (RUSLE)5 is less than 5. The project R value is dependent
on the duration of the project, the climate of the project area, and the time of year in which the
project is scheduled. The rainfall erosivity factor can be determined using ADEQ’s web-based
SMART NOI program (https://az.gov/app/noi/(S(osmjob55saseg155fanh5345))/Default.aspx) or,
for manual calculation, as specified in the EPA Construction Rainfall Erosivity Waiver (Fact Sheet
3.1, EPA Document No. 833-F-00-014). Permit waivers must be explicitly approved prior to con-
struction activities by the permitting authority, plus can be revoked anytime during the project if
physical or operation conditions of the construction site change.

A construction stormwater discharge permit waiver under the AZPDES or NPDES CGP does not
provide a waiver for compliance related to Maricopa County’s Dust Control Program. The Air
Quality Division of the County’s Environmental Services Department issues Dust Control Permits
to citizens who plan to conduct activities that will disturb a surface area equal to or greater than
0.1 acre or the demolition of buildings. All sites with disturbed surface areas, regardless of the
size, must maintain compliance with Rule 3108.

5. An equation developed by the USDA-Agricultural Research Service in 1997 that is commonly used to calculate

soil loss potentials.
6. Rule 310 — Fugitive Dust from Dust-Generating Operations: Establishes limits for the emissions of particulate mat-
ter into the ambient air from any property, operation or activity that may serve as a fugitive dust source.
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Compliance with the requirements of the AZPDES CGP and NPDES CGP consists of the follow-
ing major components (illustrated in Figure 2.1):

* Preparation of a Stormwater Pollution Prevention Plan (SWPPP)

» Applying and obtaining authorization to discharge

* Installation, maintenance and inspection of best management practices
» Stabilization of the site terminating permit coverage

FIGURE 2.1
COMPLYING WITH THE CONSTRUCTION GENERAL PERMIT REQUIREMENTS

Is a waiver applicable?
> Construction rainfall erosivity

SWPPP Development Waiver Application

> Site Evaluation and Design Development > Submit waiver application
> Assessment of Impact via Smart NOI

> SWPPP Design/Select Controls > Await for ADEQ approval
Certification and Notification

> Certification

> Submit a Notice of Intent (NOI)
> Await for ADEQ approval

NN A 2

Construction/Implementation

> Implement controls

> Inspect and maintain controls

> Revise the SWPPP

> Maintain good housekeeping onsite

s

Final Stabilization
> Implement permanent stabilization

IO

Termination
> Submit a Notice of Termination (NOT)
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The information that is presented in the following sections is intended for general guid-
ance only. Construction site operators should obtain and refer to the latest AZPDES CGP
(or the latest NPDES CGP if the construction site is on Indian land) for specific permit
requirements.

2.5.1 Preparation of the Stormwater Pollution Prevention Plan

A Stormwater Pollution Prevention Plan (SWPPP) is the document that defines the measures to
be employed to prevent the release of pollution from a specific construction site. The SWPPP
identifies the techniques that the operator will use to reduce site erosion and sediment loss, as
well as manage construction-related wastes. It identifies the maintenance procedures that the
operator will perform to preserve the efficiency of the techniques used. The SWPPP must clearly
describe the control measures, the timing and sequence of implementation, and which operator
is responsible for implementation of the control measures. In summary, the operator must
develop and implement a SWPPP that satisfies the conditions of the permit. More information
about the development of SWPPPs is presented in Chapter 4 of this document.

The SWPPP is normally not submitted to ADEQ (or EPA), instead it must be available onsite or
nearby for inspection by the regulatory agency personnel, local jurisdiction staff, and the public
upon request. The SWPPP is a “living document” that must be updated as conditions on the
construction site change. Compliance checks by the permitting authority are normally based on
completeness and accuracy of the record keeping in the SWPPP. SWPPP records must be kept
a minimum of 3 years after the permit coverage ends.

2.5.2 Obtaining Authorization to Discharge

The operator of a construction site is responsible for obtaining coverage under the appropriate
CGP. The operator could be the owner, the developer, the general contractor or individual con-
tractor. When responsibility for operational control is shared, all operators must apply. Thus, itis
possible that a single construction site may have a number of operators who may operate under
a common or separate SWPPP.

The Notice of Intent (NOI) is the “application” that is used to obtain coverage from the permitting
authority. The NOI must be complete and accurate and signed by the appropriate signatory
agent in order for permit coverage to be obtained. Thus, submission of the NOI alone also
serves as a commitment by the operator that there will be compliance with the permit conditions.

The 'operator' must develop and implement a SWPPP that satisfies the conditions of the permit.
If the site is located within 1/4 mile of an impaired or outstanding Arizona water (OAW), the
SWPPP must be submitted with the NOI. ADEQ will notify the applicant within 32 business days
after receiving the SWPPP if the SWPPP needs revisions or if permit coverage is granted or
denied. In all other cases, the applicant is not required to submit the SWPPP to the department
for review unless specifically required by ADEQ. The SWPPP must be on-site whenever con-
struction activities are actively underway and must be fully implemented and maintained as con-
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. struction activities progress. If ADEQ does not issue the authorization certificate within seven
days, or 32-business days for sites located within 1/4 mile of an impaired or outstanding Arizona
Water, of receiving the NOI or otherwise notify the operator that the submitted NOI is deficient,
the operator may commence construction activities without an authorization certificate; however,
it is the operator's responsibility to verify the date the NOI was received by ADEQ before initiating
construction activities. Whether or not ADEQ notifies the operator of a deficiency in the NOI, dis-
charges are not authorized under this permit if the operator submits and incomplete or incorrect
NOI.

To grant permit approval, ADEQ may require that specific controls or monitoring for the site be
implemented and/or specific BMP selection/criteria be followed. ADEQ must review the permit
materials and notify the operator within 32 business days. If notification is not received in this
time frame, the construction site operator may assume coverage under the CGP.

Because all MS4s are regulated under a separate permit to manage discharges from construc-
tion and post-construction activities, if the facility has the potential to discharge to a MS4, the
applicant must also forward a copy of the completed NOI to the owner/operator of the MS4 sys-
tem at the time it is submitted to the permitting authority. Also, the MS4 may have individual pro-
cedures or policies regarding SWPPP and/or NOI review or submittal requirements that the
construction operator will need to be familiar with and follow. Contact information of the person
or department for each MS4 within Maricopa County is presented in Appendix A.

| ' 2.5.3 Installation, Maintenance, and Inspection of BMPs

The practices and procedures identified in the SWPPP for the initial phase of construction must
be implemented prior to commencing construction activities that result in soil disturbance. BMPs
for subsequent phases of construction must be implemented in accordance with the SWPPP.

All erosion and sediment control measures and other protective measures identified in the
SWPPP must be maintained in effective operating condition. Qualified personnel provided by the
operator must inspect the construction site and BMPs to verify effectiveness. If the inspections
reveal poorly performing or ineffective best management practices, the BMPs and possibly the
SWPPP must be modified to correct identified problems. Inspection reports must be signed and
certified by appropriate personnel as specified in the CGP and retained as part of the SWPPP.

The operator must perform routine inspections to ensure that BMPs are functional and that the
SWPPP is being properly implemented. The operator must specify one of the following inspec-
tion schedules:

1. At least once every 7 calendar days, or

2. At least once every 14 calendar days, and also within 24 hours of the end of each
storm event of 0.5 inches or greater.
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Under the AZPDES CGP, the operator may reduce the inspection schedule if the entire site is
temporarily stabilized or runoff is unlikely due to winter conditions.

2.5.4 Stabilization of the Site

During construction, some areas that are disturbed may be inactive for extended periods of time.
Areas where construction activities have temporarily or permanently ceased for extended peri-
ods (longer than 14 days) must be stabilized through the use of temporary or permanent vegeta-
tion, mulching, sod, geotextiles or other similar measures to minimize erosion. When all
construction activities for a site have permanently ceased, final stabilization of the site must be
achieved.

There are no specific notification requirements for operators of small construction sites seeking
to terminate coverage. Final stabilization of the site to at least 70 percent of natural background
levels must be achieved in order to consider coverage under the CGP terminated. Coverage
under the CGP is not considered terminated until a NOT is filled and approved by ADEQ or EPA.

2.5.5 Termination of Coverage

After final stabilization of the construction site is achieved, or another operator has assumed con-
trol over all areas of the site that have not been finally stabilized, the operator must submit a NOT
to ADEQ or EPA. Upon submission of the NOT, the operator loses the authority to discharge
stormwater under the CGP. Note that some local jurisdictions (MS4s) may require that a copy of
the NOT be submitted to them as well.

After the construction project is complete and the project's disturbed area is stabilized, or if the
responsibility for the project has been assumed by another operator, the permittee must submit a
Notice of Termination (NOT) to the appropriate permitting authority to end participation in the
stormwater permit program.

The operator shall retain a copy of the SWPPP at the construction site from the date that con-
struction activities begin to the date of NOT submittal. Once the NOT is submitted and termina-
tion of permit coverage approved by the permitting authority, records can be elsewhere but need
to be kept for a minimum of three years.

The NOTs for both the AZPDES and NPDES CGPs, as well as other forms, can be found in
Appendix B of this document.
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The objective of this chapter is to present overview information and a general approach towards
selecting the appropriate best management practices (BMPs) that address the major erosion and
sediment control issues specific to the construction site when developing a Stormwater Pollution
Prevention Plan (SWPPP).

3.1 EROSION AND SEDIMENTATION PRINCIPLES

Erosion is a natural process by which soil and rock material is loosened and transported. Ero-
sion may occur by wind, water, or ice. Natural erosion generally occurs over a period of years,
decades, or centuries, but human activities can greatly accelerate this. Erosion from land dis-
turbed by construction activities may be as much as 10,000 times that from undisturbed areas.
Furthermore, although natural erosion may replenish sediment needed for habitat in streams,
erosion from large bulldozed areas is more likely to smother streams. An understanding of ero-
sion processes helps predict when such undesirable impacts will occur and how to prevent them.
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3.1.1 Erosion Mechanisms

Erosion begins with the detachment of soil particles by some force, such as raindrop impact, run-
ning water, or wind. If the force that the water or wind exerts on the soil, called shear stress, over-
comes the cohesiveness of the soil, the soil particle is detached and erosion occurs. A number
of site factors determine the balance of these forces and how much erosion occurs. The grain
size, cohesiveness, and other physical/chemical properties of soils affect erosion susceptibility.
Soils cleared of vegetation are not protected from the impact of raindrops and are not held in
place by plant roots. Steeper slopes increase the velocity of water and thus, are more prone to
erosion. Torrential rainfall is more likely to loosen soils and carry it away than gentle rainfall.

Once soil particles are detached, the same wind and water forces that began the erosion can
transport them. Soil scientists have identified several stages or types of water erosion: splash,
sheet, rill or gully, and channel erosion, as shown in Figure 3.1.

Splash erosion occurs when bare soil is exposed to raindrop impact. The pounding action
destroys the soil structure and often forms a hard crust when the surface dries. The crust pre-
vents water infiltration and establishment of vegetation, which increases runoff and future ero-
sion.

Sheet erosion occurs when there has been enough rain to cause shallow sheets of water to flow
over the surface of the soil. Sheet flow picks up and transports the particles detached by splash
erosion. The sheet flow will persist for only a few hundred feet before concentrating into rills or
gullies.

Rills and gullies are formed when runoff begins to concentrate into rivulets. The energy of the
concentrated flows is able to both detach and transport soil particles. The small, shallow rills
begin to cut deeper and come together to form gullies, further increasing the force of the flow and
causing more erosion.

Channels receive the runoff from the rills and gullies. Natural stream channels are generally in
equilibrium with erosion and deposition. However, the increased volume and velocity of runoff
from development will cause the channel to adjust by widening and downcutting.

3.1.2 Surface Erosion

Rainfall impact and sheet flow both have low velocities and normally result in minimum surface
erosion on undisturbed land. Even in the semi-arid climate of Arizona where vegetative cover is
minimal, natural desert soil conditions (including desert pavement and compacted hardpan
formed from evaporated salt solutions), provide protection against surface erosion. Construction
activities remove the protective cover of vegetation and the natural soil resistance to erosion.
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FIGURE 3.1
ILLUSTRATION OF THE VARIOUS STAGES OF WATER EROSION

SPLASH

RILL AND GULLY

Surface erosion can be predicted by the Revised Universal Soil Loss Equation (RUSLE), which
estimates the annual soil loss in tons per acre from rainfall and sheet erosion. The RUSLE pre-
dicts the sediment loss according to physical parameters of the rainfall erosion index, soil erosion
potential, length and steepness of slope, plant cover or crop management practices, and erosion
control practices such as terracing and contouring. The USDA Natural Resources Conservation
Service (NRCS; formerly Soil Conservation Service) has developed regional maps covering Ari-
zona, which provide recommended values for these parameters based on the typical soils in Ari-
zona, climatic factors, and geographic factors (USDA, 1997). This data can be accessed at

http://www.nrcs.usda.gov/.

August 15, 2013 3-3




Drainage Design Manual for Maricopa County Erosion Control: Principles and Practices

3.1.3 Gully and Channel Erosion

Natural stream channels are usually in overall equilibrium with erosion and deposition balancing
out along the length of the stream. The channel from bank to bank is formed from the smaller
flow events, events occurring once every year or two. Urbanization increases the intensity and
duration of flows causing flooding, channel instability and increased erosion potential. Typical
human responses to these symptoms include removal of stream bank vegetation, straightening
the channel, or lining the channel with riprap. These measures may increase capacity but they
also increase erosion in non-armored parts of the stream, particularly at bends or near culverts.

In Arizona, modifications to stream channels have long been reviewed for the short-term and
long-term impacts to the stream course sediment transport balance and the channel slope.
Maintaining the natural sediment transport characteristics of the native ephemeral streams or
arroyos are an important part of the stormwater quality management planning for Maricopa
County and many other locations in Arizona.

Planners can predict potential stream erosion by using geomorphic analyses, stable slope equa-
tions, sediment transport equations, and computer models. Where special conditions exist along
major channels and floodplains, the engineer should consult with local stormwater authorities to
determine what level of erosion and sediment transport analysis may be necessary to meet local
standards.

Site design and construction practices, including temporary drainage structures, should be
reviewed for potential erosion impacts, particularly at outlet structures. Methods for predicting
erosive flow velocities at these structures have been developed based on soil types, particle size,
flow velocities, and flow depth. The Flood Control District of Maricopa County's Drainage Design
Manual for Maricopa County, Arizona, Hydraulics Manual (FCDMC, 2003), contains information
on design parameters for culvert outlet protection and design of stream channel protection.

3.2 EROSION AND SEDIMENT CONTROL PRACTICES

Erosion and sediment control is a phrase commonly used to describe a variety of measures
(BMPs) that deal with excessive losses of soil through stormwater runoff. However, erosion con-
trol and sediment control are actually two different processes and have distinct families of BMPs
associated with each one of them. These processes are directed at different phases of the ero-
sion process. This has repercussions affecting both site planning and costs.

Erosion control refers to measures that keep erosion from occurring in the first place. That is
why it is sometimes called source control. These preventative measures include limiting soil dis-
turbances, maintaining or increasing vegetative cover, or routing water away from exposed soils.
Erosion control is often non-structural in nature and may be relatively inexpensive.

Sediment control measures are practices that address erosion once soil particles have detached
and have the potential to be transported by water across the land. These treatment measures
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may include silt fences, inlet protection, retention, or detention ponds. Sediment control mea-
sures tend to be more structural in nature and are usually more costly.

Dust control measures deal with wind-generated erosion. Some of the techniques are similar to
those for water erosion, but there are some important differences, including higher wind erosion
rates along exposed ridges and slopes and less in streambeds and gullies.

All three types of measures, erosion, sediment, and dust control should be incorporated into con-
struction activities to prevent stormwater pollution and comply with construction stormwater dis-
charge regulations and associated stormwater pollution management plan, the SWPPP.

3.2.1 Erosion Control Methodology

Erosion control is preventative in nature. Although simple in concept, erosion control is often dif-
ficult to implement due to the varied activities and schedules at a construction site. Table 3.1 lists

the general factors to be addressed in the erosion control part of the SWPPP.

TABLE 3.1
GENERAL EROSION CONTROL MEASURES

* Minimize the area disturbed and the time period of disturbance.

* Preserve vegetation when possible and quickly replant disturbed areas.
*  Minimize the runoff volume flowing onto the site from adjacent areas.

* Reduce the volume and velocity of storm runoff from the site.

+ Install temporary or permanent soil stabilization, such as mulches,
matting, or chemical soil binders.

A large number of BMPs help minimize site disturbances. The area to be graded should be
clearly marked. Access to the site, as well as heavy equipment movement across the site,
should be controlled. Limiting traffic leads to less erosion onsite and less sediment leaving the
site. Consider phasing the project so the entire area is not cleared at once if building will not
immediately take place on some lots. Although phasing may mean extra expense by bringing in
grading equipment more than once, that expense may be offset by less structural BMPs for sedi-
ment control.

Where possible, vegetation should be preserved (especially large trees). The foliage helps pro-
tect the soil from the impact of rainfall (the first step in the erosion process). The roots increase
the infiltration of water moving across the soil (decreasing sheet flow, the second step of ero-
sion), and the roots also help anchor soil in rills and along channels (the third and fourth steps).
Preserving vegetation can also help decrease the cost of new landscaping, both in terms of the
costs of the new plants and of increased maintenance they require. Existing, mature vegetation
may also increase the sale value of new homes.
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Runoff from the development site poses one set of problems, runoff from adjacent sites another.
Structures to divert flows around the downstream development are the most common means of
dealing with this problem. However, in some cases, the upstream and downstream property
owners may find cooperating on detention structures or other regional facilities during construc-
tion is a more cost effective method.

Reducing the internal volume and velocity of runoff from the site can take many forms. Preserv-
ing site vegetation is one method. Reducing heavy equipment traffic helps reduce soil compac-
tion and preserves the infiltration capacity of the soil. Packed soils can be roughened with
harrows or tracked equipment. Take advantage of the ups and downs of natural topography in
the grading plans as it helps to break up long straight slopes that increase runoff velocity.

Mulches, matting, or chemical soil binders can provide temporary cover for soils. Used correctly,
they prevent erosion from rain impact and along channels. They can be impregnated with seeds
and fertilizer allowing vegetation to become established. These methods of covering soils are
often the best types of BMPs to use on steep slopes or less accessible locations. They are not a
first choice for surfaces that are heavily traveled, as they will break down rapidly under such con-
ditions.

3.2.2 Sediment Control Methodology

In addition to the methods for erosion control, the SWPPP also requires sediment control mea-
sures. Sediment control BMPs treat runoff for particulates after they have already been eroded
and are being washed off the site. It should be kept in mind that another goal of the Arizona Pol-
lutant Discharge Elimination System (AZPDES; specific to Arizona) and the National Pollutant
Discharge Elimination System (NPDES,; in Arizona, only applicable in relation to Indian Country)
construction discharge permit programs is the reduction, wherever practicable, of sediment
resulting from post-construction conditions as well as during construction. This means some per-
manent measures may be required in addition to temporary ones. Table 3.2 provides information
on sediment control.

Temporary structural barriers reduce the velocity of runoff from a site. Silt fences, straw bales,
sand bags, and gravel filter berms pond the runoff, allowing it to slowly seep through the barrier.
The ponding reduces the velocity, which causes particulates to settle out at the barrier. Only a
limited amount of sediment is also removed by filtration through the barrier. Proper installation
and maintenance is critical for all of these sediment control barriers. If water runs around the
ends of the barrier, underneath the barrier, or through rips, tears, or other gaps in the barrier, sed-
iment will not be removed effectively. All of these barriers will also fall apart with time and expo-
sure to weather, with straw bales being particularly short-lived.

Check dams reduce the velocity of flows in areas of concentrated flows, such as in channels or
along slopes. Reducing velocity helps the settling of sediments and prevents erosion or scour
along the channel. Using rock-filled sandbags for temporary checkdams allows easy removal,
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unlike gravel or earth berms. Gravel or earth berms may be left in place as a post-construction
measure to slow down flows in the channel.

TABLE 3.2
GENERAL SEDIMENT CONTROL MEASURES

+ Install temporary structural barriers such as silt fences or organic filter barriers.
+ Use check dams and other structures to decrease channel velocities.

* Provide sediment filters or traps at storm drain inlets.

+ Treat flows from dewatering activities to remove sediment.

* Route runoff through sediment traps, and/or sedimentation basins.

«  Provide final stabilization of disturbed areas through revegetation.

Sediment filters or traps help protect storm drain inlets. A wide variety of materials may be used
to construct these protective measures, but all operate in much the same way as the temporary
sediment barriers, by allowing short-term ponding and settling of particulates.

Treating flows from dewatering activities may be done chemically or physically. Chemically, a
flocculant such as alum can be added to the discharge to settle out solids. Physically removing
the sediment is, in many ways, the reverse of the inlet protection measures. Instead of removing
sediment by trapping it before it enters the conveyance system, a filtration bag receives sedi-
ment-laden water pumped from an excavation and filters sediment before it seeps through to the
outside of the bag. The more sediment is trapped the more efficient the bag becomes at trapping
it, causing it to burst if not carefully watched.

Routing flows through sediment traps and basins is perhaps the easiest type of sediment control
BMPs to understand. These detention facilities hold the runoff for a period of time allowing sus-
pended particulates to settle out. Generally, larger facilities allow longer residence times for the
stormwater and result in greater sediment removal rates. Designing them with a permanent pool
of water greatly increases the sediment removal rate, because the deposited sediments are
secure from washing out during the next storm.

Stabilization of disturbed areas through revegetation differs slightly from the vegetation measure
discussed under the Erosion Control Section. Whereas the erosion control measure stressed
preservation of existing vegetation and replanting to protect underlying soils, the use of vegeta-
tion for sediment control emphasizes new plantings for treating sediment in runoff. Vegetation
can treat runoff through several mechanisms. Vegetation along channels and in filter strips filters
runoff, slowing velocities and promoting settling and pollutant adsorption to the leaves and stems
of the vegetation and underlying soils. Vegetation can be used in infiltration facilities where the
root systems help keep infiltration rates high and evapotranspiration from leaves helps reduce
waterlogging in soils. Vegetation will also take up and sequester some metals, nutrients, and
other compounds into the plant that would otherwise be passed downstream as pollutants. One
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of the biggest advantages to using vegetation is that once properly established, it is self-main-
taining, limiting the amount of human care required.

3.2.3 Dust Control Methodology

A third component of erosion and sediment control is dust control. In semi-arid regions, control
of wind-borne sediment (dust) is an important part of pollutant source control. Once these fine
sediments leave a site by wind, they are often re-dispersed into the atmosphere or into the public
storm sewer systems by subsequent vehicular traffic, wind, and rainfall. Control measures that
minimize the generation of fugitive dust from construction sites help limit the quantity of sedi-
ments in stormwater.

Dust is defined as solid particles or particulate matter small enough to remain suspended in the
air for an extended period of time. Dust from a construction site originates as inorganic particu-
lates from rock and soil surfaces, material storage piles, and construction materials. The majority
of dust generated and emitted into the air at a construction site is related to earth moving, demo-
lition, construction traffic on unpaved surfaces, and wind over disturbed soil surfaces. Measures
for addressing the most common sources of fugitive dust generated by construction activities are
listed in Table 3.3.

TABLE 3.3
GENERAL DusT CONTROL MEASURES

Pave or gravel travel surfaces such as:
« Temporary parking lots and staging areas
« Construction access driveways.
Treat exposed areas with soil binders or water:
»  Construction sites, bare ground areas.
+ Land clearing and grubbing activities.
« Earthwork, dozing, grading, scraping.
+ Soil and debris piles.
« Tilling.
Limit exposure during materials handling:
« Batch drop, dumping.
« Conveyor transfer and stacking.
+ Material transfer points.
«  Crushing, milling, and screening operations.
+ Spilled materials.
« Sawing/sanding concrete or wood.

+ Demolition and debris disposal.
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Paving or constructing gravel roads for vehicle traffic throughout the construction site helps pre-
vent breakdown of soils and tracking of sediments offsite, both common sources of dust.

Dust control may be accomplished on exposed surfaces at the site by frequent watering of loose
soils. In arid climates, such as Arizona this may prove infeasible. The use of soil binders, chem-
icals that form a crust over the soil surface, may be necessary for long-term control.

Many construction activities create fine particulates during construction. These include any
crushing, milling, or sawing activities. Conducting these activities where wind exposure is limited
will help limit dust releases. Another effective measure is covering material stockpiles

3.3 FACTORS AFFECTING BMP SELECTION

A successful erosion and sediment control plan will need to incorporate several different types of
BMPs to address the various stages of erosion that are taking place on the construction site as
noted above. However, most developments are planned around construction activities and per-
mitting, not the mechanisms of erosion. The following is a brief overview of how erosion and
sediment control BMPs may be considered in the context of development.

The choice of which BMPs to use will depend on a number of factors: the characteristics of the
site, the type of construction project, and the applicable regulations.

3.3.1 Site Characteristics

The effect of site characteristics on erosion should be taken into account early in the planning
process, before the development is laid out, not as an afterthought following the final grading
plan. The natural terrain, soil types, vegetation, and drainages dramatically affect erosion as well
as planning where to construct buildings and roads. Steep slopes and high points of the site are
areas where erosion will tend to start. Long, uninterrupted slopes will generate high runoff veloc-
ities, increasing the risk of erosion. Areas with good existing vegetation are relatively stable, but
depending on the underlying soils, may quickly erode when exposed. Eroded sediments will
tend to accumulate in the low points of the drainage, which may cause flooding issues.

Larger questions may also need to be addressed. Does all of the runoff originate on the site or
does some come from offsite? Where does the site drain? Does it drain to adjacent properties
or public waterways? Is the site located next to sensitive areas? Does it drain through open
channels or into pipes? These may limit the options available for erosion or sediment control.

The climate of the site should be considered in relation to the construction schedule. Ideally,
construction should happen during dry weather, but not so dry that dust becomes a significant
problem. But, as the weather is never completely cooperative, the likely quantity and intensity of
rainfall should be accounted for when planning site activities.
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3.3.2 Anticipated Construction Activities

The type of construction activity must be considered. Is it a commercial development with large
buildings and acres of parking? Is it a residential development with houses separated by yards?
Or, is it perhaps multi-family housing with little or no yard?

The construction schedule will affect which erosion and sediment control BMPs will work. A large
commercial building built as a single project, will require a different approach, perhaps a large
settling basin, that might not be appropriate when building single-family homes.

The overall size of the project, surrounding land uses, and proximity to public infrastructure are
other factors that will influence an erosion and sediment control plan.

3.3.3 Regulatory Requirements

The characteristics of the site location and anticipated construction activities will determine many
of the regulatory requirements for erosion and sediment control. Sensitive areas or habitat
issues may restrict activities or require extra measures. Local zoning and ordinances may come
into play with steep slopes or adjacent public lands. In addition, Maricopa County Regulations,
including that for stormwater, must be followed. Different regulatory requirements may apply dur-
ing different parts of the year. One of the key requirements is the preparation of a SWPPP as
required by the AZPDES/NPDES general permits. The AZPDES/NPDES goals are to: (1)
reduce erosion, (2) minimize sedimentation, and (3) eliminate the discharge of non-stormwater
pollutants associated with construction activities.

3.3.4 Maintenance Requirements

The most common cause of erosion and sediment control failure is not usually poor planning or
design, although those can certainly play a role. The most common failure is the lack of proper
maintenance. Erosion and sediment control devices must be regularly inspected and main-
tained. If rills and gullies begin forming on site, the erosion control measures are not working and
additional steps need to be taken. If downstream channels and pipes fill up with sediment, the
sediment control measures must be cleaned or new BMPs installed. But the site foreman should
not wait until a failure before doing maintenance. The site will be in violation of its permit and the
developer may be fined or a stop work order may be issued.

A good erosion and sediment control plan recognizes the need for maintenance and ideally, a set
of BMPs is selected to minimize the maintenance requirements and lessen the chance of failure.

3.4 USE OF BMPS IN THE SWPPP

The SWPPP is site-specific and should be developed based on a site evaluation and assess-
ment of the soil characteristics and erosion potential. Emphasis should be placed on erosion
control measures, because they are generally more effective and less costly to implement. How-
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ever, erosion control is almost never sufficient by itself, so a typical SWPPP will include both ero-
sion and sediment control BMPs.

The SWPPP should also consider which erosion and sediment control measures are to be per-
manent measures and which are to be temporary measures. Permanent measures will be an
important part of the finished development and need to be integrated from the start. Temporary
measures, although important to consider early on, are less dependent on the planned final
development of the site and may change over the course of the project.

3.4.1 Permanent Erosion and Sediment Controls

In Arizona, as in other arid areas in the west, permanent erosion and sediment control measures
are very important because of the difficulty in re-establishing vegetation through natural pro-
cesses. Grading and construction may leave areas subject to erosion and sedimentation both
onsite and offsite long after construction is complete because of the nature of desert soils and
native vegetation and the high intensity of rainfall events when they do occur.

Permanent controls are designed before the contractor begins site construction. During con-
struction, the contractor is responsible for installation of the permanent controls. These may
include irrigation and landscape improvements to increase effectiveness. After the project is
complete, it will be the responsibility of the owner, private or public, to provide for the long-term
operation and maintenance of these permanent controls. EPA's design goal for post-construc-
tion conditions is for the reduction of sediments in runoff that exceed the pre-development condi-
tions.

Permanent controls deal with the final improvements and configuration of the construction project
and site. Permanent improvements are normally considered during the design phase of a project
and are reflected on the plans or in the specifications. Table 3.4 lists some typical design ele-
ments of permanent erosion and sediment controls that are found in a SWPPP.

TABLE 3.4
PERMANENT EROSION AND SEDIMENT CONTROL MEASURES
FOR A TYPICAL CONSTRUCTION PROJECT SWPPP

+ Final land grading, contours and drainage patterns.
«  Street alignment and building locations.

«  Control of the quantity or quality of stormwater runoff by such means
as detention/retention basins, porous pavement, dry-wells, debris
basins, etc.

« Permanent landscaping, rock rip rap, or other permanent ground
cover designed to stabilize the soil or slopes.

« Channel stabilization, energy dissipaters, or other drainage
structures.
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Final grading should be designed to work with the natural contours as much as possible. Mak-
ing use of existing drainage patterns helps lessen the erosion that would occur during establish-
ment of a new stream channel. Existing vegetation along the channel can also help to decrease
sediment movement.

Many considerations other than stormwater determine alignment of streets and locations of
buildings. However, a few things may help minimize erosion if they are not already included.
Minimizing the length of streets that run at a steep grade down slopes will help keep velocities
reasonable and lessen flooding and erosion problems. Buildings may be clustered, allowing
open, rainwater-absorbing areas between clusters. Narrower streets, smaller parking areas,
sidewalks on only one side of the street, or a street layout featuring many short branches off a
few larger arterials all help to minimize the amount of impervious surface in the development and
therefore, the amount of stormwater runoff and erosion likely to occur. These design elements
are sometimes referred to as low impact development and they are preventative measures,
focusing on limiting the first phases of erosion. However, they do have to be consistent with local
zoning, building codes, floodplain use regulations, construction codes, and design criteria, which
can be a challenge.

A number of structural measures can help reduce the amount of runoff from the site, decreasing
the potential for future erosion (as well as decreasing the size of required conveyance facilities).
Among these are: porous pavement and dry-wells, which infiltrate stormwater and can
recharge groundwater. Detention by sediment basins is a measure that decreases the rate of
stormwater discharge from the site. This is a measure that can be installed before construction
to trap and control sediments. Detention facilities can also be cleaned out and landscaped to
provide water quality benefits after development is complete.

Once established, groundcovers and other vegetation can help protect soils from beginning to
erode. Properly selected native vegetation reduces the amount of required irrigation and mainte-
nance. In steeper areas or where vegetation establishment is difficult, other permanent ground
covers, such as decomposed granite may be used for similar purposes.

Channel stabilization, energy dissipaters, and other drainage structures are designed to
reduce erosion in channels. They tend to be more expensive and difficult to maintain than the
above measures that focus more on source control. Designed correctly, they do provide long-
term benefits by preventing channel erosion and flooding problems from buildup of excess sedi-
ments.

3.4.2 Temporary Erosion and Sediment Controls

Permanent measures cannot address all of the erosion and sediment control needs on a con-
struction site. Temporary controls target specific problem areas and only need be in place for the
duration of that problem. For instance, once grading work on a particular slope is finished, a
BMP, such as a silt fence may be replaced with another BMP, such as mulching, which can be left
in place. Table 3.5 lists typical temporary controls. Notice that they address the different compo-
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nents of the erosion process, similar to what was discussed above, first by controlling the source
of erosion and finally by treating any erosion that does occur.

TABLE 3.5
TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES
FOR A TYPICAL CONSTRUCTION PROJECT SWPPP

«  Limit exposure of disturbed areas.
+ Establish perimeter controls.
+  Stabilize disturbed areas.

+  Protect slopes.

+ Trap sediments.

The staging and timing of construction can limit the exposure of disturbed areas and minimize
the amount of erosion that occurs. The grading may be staged so that only small areas are
exposed to erosion at any one time, with only the areas that are actively being developed
exposed. As soon as construction is complete in one area, stabilize the remaining exposed
graded areas.

A key aspect of this management strategy is to retain the existing vegetation and ground cover
where feasible, especially along existing washes and along the downstream perimeter of the site
(Goldman et. al., 1986).

When vegetative cover is removed from land, the soil becomes highly susceptible to erosion.
Runoff may cause erosion if allowed to cross the exposed soils, particularly when the denuded
areas are on slopes. Use of perimeter controls, such as dikes or ditches, to divert upland runoff
away from a disturbed area to a stable outlet is recommended. The two most common applica-
tions of these diversion devices are to intercept runoff on cut or fill slopes and to prevent runoff
from entering a disturbed area, such as a group of building pads. The flow can then be taken to
the downstream area of the project site and released back into the natural drainage pattern.
Depending on the size of the drainage area, slope, and other factors affecting erosion, the
diverted water may require a spreading basin or other temporary form of energy dissipater before
returning to the natural downstream drainage.

In constructing any perimeter channel or berm to divert flow, the contractor must insure that
these controls do not adversely impact surrounding properties. The contractor is also reminded
that these structures for sediment control are only for the average runoff. The structures are tem-
porary and need not provide for large capacity flows (US EPA, 1999).

Stabilize disturbed areas with vegetation or mulch. Native vegetation provides the first and
best line of defense against erosion and sedimentation and does so at the least cost to the con-
tractor, while minimizing the need to revegetate or provide structural controls.
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Temporary ground covers such as temporary seeding, mulch, chemical and fabric stabilizers pro-
vide quick, continuous ground cover to protect the soil from erosion until permanent vegetation
can be established or permanent construction is installed (US EPA, 1999).

While temporary vegetative ground cover can be a very effective method of preventing erosion,
the re-establishment of vegetation in the arid regions of Arizona is not always practical. Timing of
re-vegetation efforts is critical to the success of any revegetation effort. A more practical
approach, especially for areas where the stabilization is temporary, may be the use of magne-
sium chloride or lignum sulfate. These two chemical measures do not have an adverse impact
on plant life and are a low-cost stabilization treatment. Unacceptable treatments include oil treat-
ment or sodium chloride. Ground cover of gravel, decomposed granite, wood chips, or mulch
may also be used separately or with vegetation (Goldman et. al., 1986).

Slope length and steepness are among the most critical factors in determining erosion potential.
Increasing slope length and steepness increases the velocity of runoff, which greatly increases
its erosion potential. Providing slope protection is critical in high risk areas such as these.

To prevent erosive velocities from occurring on long or steep slopes, the slopes may be terraced
at regular intervals. Terraces will slow down the runoff and provide a place for small amounts of
sediment to settle out. Slope benches are usually constructed with ditches along them or are
back-sloped at a gentle angle toward the hill. These benches and ditches intercept runoff before
it can reach an erosive velocity and divert it to a stable outlet. Slope stability for cuts and fills
should conform to Uniform Building Code standards or to the soil report recommendations.

Overland flow velocities can be kept low by minimizing slope steepness and length and by pro-
viding a rough surface for runoff to cross. Driving a bulldozer across a slope (called trackwalk-
ing) creates tread marks parallel to slope contours. These miniature terraces both slow runoff
velocity and provide flat places for vegetation to hold. Raking or disking the soil surface before
seeding also keeps runoff velocities down and increases plant establishment rates. Vegetation,
once established, will further reduce runoff rates (Goldman et. al., 1986).

Some erosion during construction is unavoidable. The function of a sediment barrier is to trap
sediment and prevent it from leaving a site after it has been eroded. The most common sedi-
ment barriers are sediment basins and traps, straw bale dikes, and silt fences. Locate sediment
basins and traps at low points below disturbed areas. Use earth dikes or swales to route drain-
age from disturbed areas on gentle to moderate slopes. Stormwater runoff temporarily ponds up
behind these barriers allowing sediment to settle out. Gradually the water seeps out, leaving the
silt behind (Goldman et. al., 1986).

3.5 SUMMARY OF EROSION AND SEDIMENTATION GUIDELINES

Planning for erosion and sediment control should begin well before the bulldozer shows up on
site. Following some of the guidelines discussed in this chapter will increase the likelihood of a
successful plan:
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. « The plan needs to comply with AZPDES/NPDES and local requirements.

« It should use existing site features such as topography and vegetation as much as feasi-
ble.

* The plan should consider measures that can be left in place permanently, after develop-
ment is complete.

« A combination of BMPs that address different stages of erosion and sediment control
should be selected.

+ Emphasis should be placed on BMPs that focus early in the erosion process and prevent
erosion from occurring.

«  BMPs must be regularly maintained.

*  BMPs that will require less maintenance should be encouraged.
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This chapter presents information regarding compliance with the permit requirements for storm-
water discharges from large and small construction sites (as defined in Chapter 2 of this manual),
including completion and submittal of the Notice of Intent (NOI) to discharge, preparation and
implementation of the Stormwater Pollution Prevention Plan (SWPPP) for construction activities,
and completion and submittal of the Notice of Termination (NOT) for termination of permit cover-
age after achieving the site’s final stabilization.

The information that is presented in the following chapter is intended as general guidance only.
Construction site operators should obtain and refer to the latest AZPDES CGP (or the latest
NPDES CGP if the construction site is on Indian land) for specific permit requirements.

In addition to the CGP, site operators working in unincorporated areas of Maricopa County must
comply with the Maricopa County Stormwater Quality Management and Discharge Control Regu-
lation, including the submittal of applicable documents and fees.

4.1 THE CONSTRUCTION GENERAL PERMIT

As described in Chapter 2, the Arizona Department of Environmental Quality (ADEQ) has the
delegated authority to administer, revise, and enforce the Arizona Pollutant Discharge Elimina-
tion System (AZPDES) Construction General Permit (CGP, Permit No. AZG2008-001), issued on
. February 28, 2009. ADEQ does not have permit authority for Indian Country in the State. Con-
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struction discharge permits for Indian country within Arizona must be acquired through EPA
Region IX or the Indian Community itself if it has obtained National Pollutant Discharge Elimina-
tion System (NPDES) permit authority from EPA. Region IX relies on the national NPDES Gen-
eral Permit for Discharges from Large and Small Construction Activities that was issued by EPA
on January 8, 2009. Copies of both of these CGPs are presented in Appendix A.

The size of the construction site is the main factor in determining who must apply for a permit.
Formerly, only construction sites disturbing more than § acres were required to have permits.
With the implementation of NPDES Phase Il rule, smaller sites disturbing from 1 to 5 acres or
part of a larger development with total disturbances of 1 to 5 acres, are now required to obtain
stormwater discharge permits as well.

The CGP authorizes stormwater discharges from construction activities that include clearing,
grading, or excavation provided a permit compliant, site-specific SWPPP is developed and imple-
mented and a complete and accurate NOI is submitted. The CGP has certain limitations of cov-
erage for allowing stormwater discharges and does not automatically authorize:

1. Post construction discharges. These may need to be covered by a separate AZP-
DES or NPDES permit.

2. Discharges that are mixed with sources of non-stormwater that are not explicitly
allowed by the AZPDES or NPDES CGP.

3. Discharges that are covered under an individual permit or have been required to
obtain coverage under an alternative general permit.

4. Discharges that may cause or contribute to the exceedance of a water quality stan-
dard.

5. Discharging into impaired or unique receiving waters. Refer to Appendix B for a list
and map of impaired and unique waters within Arizona.

6. Discharges that have the potential to jeopardize the continued existence of endan-
gered or threatened species or their habitat.

4.1.1 Permit Waivers

Permit waivers may be obtained for “small” construction sites under certain conditions (“large”
sites are not eligible for any waivers). A permit waiver for the AZPDES CGP must be applied for
via Smart NOI and explicitly approved by ADEQ prior to commencing construction activities. For
the NPDES CGP, the permit waiver must be submitted and approved by the EPA prior to com-
mencement of construction activities.

A project may be eligible for a construction stormwater discharge permit waiver when the con-
struction operator can certify that the rainfall erosivity factor (R) for the project/site, as it is
described and calculated in the revised universal soil loss equation (RUSLE), is less than 5
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throughout the duration of the construction. The equation is described in detail in the Agriculture
Handbook No. 703, published by USDA in 1997. The calculation of R is based on geographical
location, the start date and duration of project.

The rainfall erosivity factor can be determined using ADEQ’s web-based SMART NOI program
or, for manual calculation, as specified in the Erosivity Fact Sheet (EPA Document No. 833-F-00-
014). The waiver application must be submitted through the Smart NOI system.

The second condition, only applicable with the NPDES CGP, that could result in a construction
stormwater discharge waiver is only available for non-impaired waters (refer to Appendix B for a
list and map of impaired waters in Arizona). The operator can develop an equivalent analysis
that determines allocations for his/her small construction site for the pollutant(s) of concern or
determines that such allocations are not needed to protect water quality. Refer to the NPDES
CGP (Appendix A) for more details of the equivalent analysis procedures.

4.1.2 Development of the SWPPP

The SWPPP serves as the stormwater management plan for all construction site activities that
may cause water quality problems. The construction operator must keep a copy of the SWPPP
at the construction site from the date that construction activities begin to the date of NOT submit-
tal.

There are two main categories of information required in a construction SWPPP: (1) descriptions
of the site and construction activities, and (2) information pertaining to the proposed controls, or
best management practices (BMPs), to reduce stormwater pollution. The main contents of the
SWPPP are illustrated in Figure 4.1 below.

The site and activity description requirements of a construction SWPPP include:

1. Identification of Operators. The SWPPP must identify all operators for the project
site, and the areas over which each operator has control. The operator must meet
“one of the following two criteria:

a. The person has operational control over construction plans and specifications, includ-
ing the ability to make modifications to those plans and specifications; or
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FIGURE 4.1
MAIN CONTENTS OF A SWPPP

Identify project operators:
> Entire site, and
> Specific areas

SRR S —

Describe the site:

> Project use and ultimate purpose of site

> Sequence of soil disturbing activities

> Estimate pre/post runoff coefficients

> General location map showing receiving waters within one mile of the site

P S ——

Develop site map that shows:

> Direction of flow and approximate slopes after grading
> Total area to be disturbed

> Location of structural/nonstructural BMPs

>

>

Location of material and equipment storage
mryts of discharge to surface waters and the locations of surface water
ies

CANEETN T e

Summadzo the pobntial pollutant sources:
> Concrete washout areas
> Fuelmg operations
> Dedicated asphalt and concrete plants
> Paint, hydraulic fiuids, and solvent storage areas
> Waste piles
> Off-site material storage

N

Describe the BMPs applicable for the site:
> Select structural and non-structural BMPs

- Erosion control

- Sediment and pollutant control

- General housekeepin,
> Describe the schedule for each of the BMPs
> |dentify the responsible operator

MR —

Describe the BMP ins, on schedule:

> Atleast once every 7 days,

> At least once every 14 days. and also within 24 hours of the end
of a storm of greater than 0.5 inches

. P

Amendments:

> Amend SWPPP wnhun 15 business days for any changes in site
of not ac n SWPPP

P

Accessibility:
> Keep a copy of the CGP and the SWPPP

R S ———

Recordkeeping
> Retain the SWPPP and related documentation for at least 3 years after
NOT submittal
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b.

The person has day-to-day operational control of those activities at a project that are
necessary to ensure compliance with a SWPPP for the site or other permit conditions
(e.g., they are authorized to direct workers at a site to carry out activities required by
the SWPPP or comply with other permit conditions).

2. Site Description. The SWPPP must describe the nature of the construction activity,

including:

a.

A description of the project and its intended use after the NOT is filed (e.g. low density
residential, shopping mall, highway, etc.).

A description of the intended sequence of activities that disturb soils at the site (e.g.,
grubbing, excavation, grading, utilities, and infrastructure installation).

The total area of the site, and an estimate of the total area of the site expected to be
disturbed by excavation, grading, or other activities including offsite borrow and fill
areas.

An estimate of the impervious area of the site for both the pre-construction and post-
construction conditions and data describing the soil and any existent data on the qual-
ity of any discharge from the site. (This is not required by the NPDES CGP).

A general location map (e.g., U.S.G.S. quadrangle map, a portion of a city or county
map, or other map) with enough detail to identify the location of the construction site
and the receiving waters within one mile of the site.

A description of the site’s soils including the potential for erosion.

3. Site Map. The SWPPP must contain a legible site map completed to-scale, showing
the entire construction area and clearly identifying:

a.

Directions of stormwater flow (e.g., use arrows to show which ways stormwater will
flow) and approximate slopes anticipated after major grading activities.

Areas of soil disturbance and areas that will not be disturbed.

Locations of temporary and permanent controls identified in the SWPPP.
Locations where stabilization practices are expected to occur.

Locations of onsite material, waste, borrow areas, or equipment storage areas.

Locations of all surface water bodies (including wetlands).
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g. Locations where stormwater discharges to a surface water (including ephemeral

waters or dry washes) and to MS4s.

h. Locations and registration numbers of onsite drywells and drywells on adjacent prop-
erties that have the potential to receive stormwater from the site. (This is not

required by the NPDES CGP).

i. Areas where final stabilization has been accomplished and no further construction

phase permit requirements apply.

j.  Location of trees and environmentally sensitive areas and buffer zones to be pre-

served.

Receiving Waters. The SWPPP must identify the nearest receiving water(s), includ-

ing ephemeral and intermittent streams, dry sloughs, arroyos. If applicable, the
SWPPP must also identify the areal extent and describe any wetlands near the site
that could be disturbed or that could potentially receive discharges from disturbed
areas of the project. (This is not required by the NPDES CGP).

Summary of Potential Pollutant Sources. The SWPPP must identify the location and

describe any stormwater or non-stormwater discharges at the site associated with
activity other than construction and other pollutant sources such as fueling opera-
tions, materials stored onsite, waste piles, etc. This also includes discharges from
dedicated asphalt plants and dedicated concrete plants that are covered by this per-
mit.

Offsite Material Storage. The SWPPP must identify and address offsite material
storage areas or borrow areas used solely by the operator’s project. (This is not
required by the NPDES CGP).

Endangered Species. The NPDES CGP requires that the SWPPP include docu-
mentation supporting a determination of permit eligibility with regard to the Endan-
gered Species (refer to the NPDES CGP for details). (This is not required by the
AZPDES CGP).

Erosion Control: Obtaining and Terminating Permit Coverage

In addition to the site and activity descriptions that are required, the SWPPP must also describe
the BMPs that will be implemented as part of the construction project to control erosion and pol-
lutants in stormwater discharges. An extensive list of BMPs, including information to assist with
the proper selection and implementation of these BMPS, is presented in Chapter 5 in this man-

ual.

For each major activity identified in the project description, the SWPPP must clearly

describe:

i

4-6

Stormwater pollution and erosion control measures (refer to Section 4.2 for BMP
selection guidance), a schedule for implementing the BMPs, and the responsible
operator(s) for the implementation of the BMPs.
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2. General housekeeping procedures to prevent litter and construction materials from
becoming exposed to stormwater runoff.

3.  Stabilization practices including:

a. A schedule of when the practices will be implemented

b. A deadline for stabilization measures, usually within 14 days in portions of the site
where construction activities have temporarily or permanently ceased. Refer to the
AZPDES CGP for more details of deadlines. (This is not required by the NPDES
CGP).

c. Records of stabilization including dates when major grading activities occur, dates
when construction activities temporarily or permanently cease on a portion of the
site, and dates when stabilization measures are initiated and completed.

4.  Structural practices to divert flows from exposed soils, store flows, or limit runoff to
exposed areas.

5. Post-construction management measures that will be installed during the construc-
tion process to control pollutants in stormwater discharges after construction opera-
tions have been completed.

6. Measures to eliminate or reduce non-stormwater discharges, as listed in the AZP-
DES and the NPDES CGPs, to the maximum extent possible.

7. Other controls. The SWPPP should also describe:

a. Measures to prevent the discharge of solid materials to waters of the United States,
except those authorized under section 404 of the Clean Water Act.

b. Measures to minimize offsite sediment tracking and dust generation.

c. Construction and waste materials expected to be stored onsite with updates as
appropriate.

d. Pollutant sources from areas other than construction such as dedicated asphalt and
concrete plants and a description of the controls for those other non-construction
sources.

e. Measures to sufficiently stabilize soil around culverts to prevent rill and gully forma-
tion during construction (This is not required by the NPDES CGP).
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4.1.3 NOI Submittal

A SWPPP must be prepared for the site before submitting an NOI. To obtain coverage under the
CGPs, the construction operator must prepare and submit a complete and accurate NOI. Dis-
charges are not authorized if the NOI is incomplete or inaccurate, or not eligible to obtain a permit
to begin with. The submission of the NOI demonstrates the operator’s intent to be covered by
the general permit.

Regarding the AZPDES CGP, the NOI must be complete and accurate and signed by the appro-
priate signatory in order for coverage to be obtained. The form also serves as a commitment by
the operator that there will be compliance with the permit conditions. The 'operator' must develop
and implement a SWPPP that satisfies the conditions of the permit. If the site is located within 1/
4 mile of an impaired or outstanding Arizona water (OAW), the SWPPP must be submitted with
the NOI. ADEQ will notify the applicant within 32 business days after receiving the SWPPP if the
SWPPP needs revisions or if permit coverage is granted or denied. In all other cases, the appli-
cant is not required to submit the SWPPP to the department for review unless specifically
required by ADEQ. The SWPPP must be on-site whenever construction activities are actively
underway and must be fully implemented and maintained as construction activities progress. If
ADEQ does not issue the authorization certificate within seven days, or 32-business days for
sites located within 1/4 mile of an impaired or outstanding Arizona Water, of receiving the NOI or
otherwise notify the operator that the submitted NOI is deficient, the operator may commence
construction activities without an authorization certificate; however, it is the operator's responsi-
bility to verify the date the NOI was received by ADEQ before initiating construction activities.
Whether or not ADEQ notifies the operator of a deficiency in the NOI, discharges are not autho-
rized under this permit if the operator submits an incomplete or incorrect NOI.

In relation to the AZPDES CGP, submit the NOI (and SWPPP, if necessary) to:

Arizona Department of Environmental Quality
Water Permits Section/Stormwater NOI (5415B-3)
1110 W. Washington Street

Phoenix, Arizona 85007

or fax the form to (602) 771-4674. ADEQ now offers the SMART NOI Program, which is a web-
based service (go to http://az.gov/webapp/noi/main.do) to assist construction operators applying
online for stormwater discharge permits. The site can also be used to apply for a permit waiver
and coverage termination. Completion of the NOI online starts the coverage review by ADEQ. A
hardcopy of the Smart NOI final submittal printout needs to signed by an authorized agent and
mailed to ADEQ within 10 days. Note that, regardless of the method of submittal, submission of
the NOI does not mean that the operator has met all the eligibility requirements for the general
permit.
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In relation to the NPDES CGP, submit a Notice of Intent (NOI) to:

For Regular U.S. Mail Delivery: For Overnight/Express Mail Delivery:

EPA Stormwater Notice Processing Center EPA Stormwater Notice Processing Center
Mail Code 4203M Room 7420

U.S. EPA U.S. EPA

1200 Pennsylvania Avenue, NW 1201 Constitution Avenue, NW
Washington, DC 20460 Washington, DC 20004

The construction operator is authorized to discharge stormwater from construction activities
within seven (7) calendar days after receipt by EPA of a complete and accurate NOI. Acknowl-
edgement of receipt of the complete and accurate NOI is typically posted on EPA’s NPDES web-
site http://www.epa.gov/npdes/stormwater/cgp. In lieu of hardcopy submittal of the NOI to EPA, a
federal CGP NOI can be submitted using EPA’s electronic NOI system (i.e., eNOI), which can
also be found on the website listed above.

Both the AZPDES and NPDES CGP NOls, as well as other forms, can be found in Appendix B of
this document.

If the facility has the potential to discharge to a municipal separate storm sewer system (MS4),
the applicant must also forward a copy of the completed NOI to the owner/operator of the MS4
system at the time it is submitted to the permitting authority. Whenever the operator changes or
another is added during the construction project, the new operator must also submit an NOI to be
authorized under this permit.

4.1.4 Implementation of the SWPPP

Maintenance of BMPs. All erosion and sediment control measures (BMPs) and other protective
measures identified in the SWPPP must be maintained in effective operating condition. If site
inspections identify BMPs that are not operating effectively, maintenance must be performed as
soon as practicable and before the next anticipated storm event. If existing BMPs need to be
modified or additional BMPS are necessary, implementation must be completed before the next
anticipated storm event. If implementation before the next storm event is impracticable, alterna-
tive BMPs should be implemented as soon as practicable.

Inspections. The SWPPP must contain an inspection schedule for the site’s BMPs. The operator
can choose between two options:

+ At least once every 7 calendar days

+ At least once every 14 calendar days and also within 24 hours of the end of each storm
event of 0.5 inches or greater.
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Qualified personnel knowledgeable in the principles and practice of erosion and sediment con-
trols must do the inspections. An inspection report documenting the condition of BMPs must be
completed during each inspection and include the following:

1. Inspection date.
2. Names, titles, and qualifications of personnel making the inspection.

3.  Weather information for the period since the last inspection (or since commence-
ment of construction activity if the first inspection).

4. For inspections occurring during or after a rain event, weather information and
description of any discharges occurring at the time of the inspection.

5. Location(s) of discharges of sediment or other pollutants from the site

6. Location(s) of BMPs that need to be maintained, failed to operate as designed, or
proved inadequate.

7. Location(s) where additional BMPs are needed that did not exist at the time of
inspection.

8. Corrective action required including any changes to the SWPPP necessary and
implementation dates.

9. Identification of all sources of non-stormwater and the associated pollution preven-
tion control measures (This is not required by the NPDES CGP).

10. ldentification of material storage areas and, evidence of or potential for, pollutant
discharge from such areas (This is not required by the NPDES CGP).

11. ldentification of any non-compliance with permit conditions, or where the inspector
does not identify incidents of non-compliance, include a certification that the project
is being operated in compliance with the SWPPP and permit.

12. A certification statement and signature in accordance with the CGP.

The NPDES CGP requires that inspections of any long, narrow, linear construction activities (i.e.
utility and pipeline construction) may be inspected at 0.25 miles up and below each access point,
instead of driving along the entire length of the narrow construction area, which may result in fur-
ther soil disturbances. These two ends of the construction area are deemed as representative
points of inspection for the entire reach of the narrow, linear construction area.

The operator may reduce the inspection frequency under the following conditions:

+ The site has been temporarily stabilized. (NPDES and AZPDES CGPs)

» Runoff is unlikely due to winter conditions (e.g., site is covered with snow, ice, or frozen
ground exists). (NPDES CGPs only)
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« Construction is in an area of the state that receives < 20 inches of average annual rainfall
and construction is occurring during the seasonal dry period. (NPDES and AZPDES
CGPs)

The NPDES CGP further authorizes a waiver of the inspection requirements until one month
before thawing conditions are anticipated. This assumes that the project is located in an area
where frozen conditions are anticipated for extended periods of time, the land disturbance activi-
ties are suspended, and the beginning and ending dates of the waiver period are documented in
the SWPPP.

Amendments. The SWPPP must be amended and properly logged in the SWPPP whenever
there is a change in site operations that may affect pollutant discharges or inspections reveal
problems with the existing SWPPP. The AZPDES CGP requires that the amendments to the
SWPPP be made within 15 business days that the change is realized to be necessary (i.e., the
date of inspection), whereas the NPDES CGP requires that revisions to the SWPPP resulting
from an inspection must be made within seven calendar days following the inspection.

Accessibility. The operator must have a copy of the permit and a signed copy of the SWPPP at
the construction site from the commencement of construction activities to the date of NOT sub-
mittal. The SWPPP must be accessible to all operators and those identified as having responsi-
bilities under the SWPPP whenever they are on the construction site. Moreover, the operator
must post permit authorization near the main entrance of the construction site (or some other

nearby public building).
The NPDES CGP requires the following information to be displayed:

1. A copy of the completed NOI as submitted to the EPA Storm Water Notice Process-
ing Center.

2. Ifthe location of the SWPPP or the name and telephone number of the contact per-
son for scheduling SWPPP viewing times has changed (i.e. different than that sub-
mitted to EPA in the NOI), the current location of the SWPPP and name and
telephone number of a contact person for scheduling viewing times.

Record-keeping. The operator must retain copies of the SWPPP and all documentation required
by this permit, including a copy of the confirmation from ADEQ or EPA, depending on the applica-
ble CGP, that the NOI was received and administratively complete. Also, inspection reports, and
records of data used to complete the NOI, must be kept for at least three years from the date of
final stabilization of the site.

4.1.5 Termination of Permit Coverage

A NOT needs to be submitted to ADEQ or EPA, depending on the applicable CGP, when the con-
struction activities at the site have been completed and within 30 days when any of the following
conditions have been met:
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« Temporary controls are removed and the residence is transferred to the homeowner (this
only applies to residential construction)

+ Permanent controls and stabilization have been completed and are functional

» Disturbed area has been returned to 70% of the natural vegetative cover. For example, if
the original, natural vegetation covers 50% of the total land area, then the final vegetated
stabilization must cover 35% (i.e. 70% of 50%) of the total land area.

« Another operator (with permit authorization) has assumed control over the areas of the
project that are not finally stabilized.

« The planned construction activity identified in the original NOI was never initiated.
* The operator has obtained coverage for the site area under another AZPDES permit.

The same procedures and addresses used for submittal of the NOI are also used for submittal of
the NOT. Authorization to discharge terminates at midnight of the day the NOT is signed and
submitted to the permitting authority.

Copies of the AZPDES and NPDES NOTs are included in Appendix B. If the site is located within
the jurisdiction of an MS4, the operator must also forward a copy of the completed NOT to the
responsible party at the MS4. Once the NOT is submitted and termination of permit coverage
approved by the permitting authority, records can be removed from the construction site but need
to be kept for a minimum of three years.

4.2 SELECTION OF BMPS FOR THE SWPPP

The SWPPP requires that stormwater BMPs be identified and implemented to address potential
pollution problems. A combination of BMP types including erosion control, sediment and pollut-
ant control, dust control, and general housekeeping measures will be necessary in most cases.
Chapter 3 contains additional information about the difference between these types. General
guidelines on choosing appropriate BMPs from these categories are presented below.

4.2.1 Identify Construction Activities

The first step in selecting appropriate BMPs is to identify the construction activities that will take
place. Common activities that may be exposed to stormwater include:

+ Grading
« Excavation
« Utility installation

« Road, curb, sidewalk construction
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* Materials storage

» Materials processing, such as concrete or asphalt mixing
* Framing, shingling, exterior painting, etc.

+ Refueling

* Vehicle and equipment maintenance

4.2.2 Identify Activity Location/Category

After identification of these activities, examine where they are likely to occur and how they will
affect water quality of runoff from the construction site. Decide which of the following categories
are applicable for each of the construction activities.

* Slope protection

* Material stockpiles

* Excavated areas (trenches, pits)

» Perimeter and access controls

* Inlet drain protection

* Channels and medians

» Equipment storage and maintenance
* Debris management and washout

« Landscaping and vegetation

For example, a concrete plant may be constructed at the edge of the construction site and raw
material stockpiled at that location for later processing. Here the main concerns would be mate-
rial storage and materials processing. Applicable categories would include the exposure of sand,
gravel, and other material (material stockpiles), preventing materials from moving offsite (perime-
ter and access controls), cleaning up after activities at the concrete plant (debris management
and washout). [f there is a catch basin in the street close to the plant, inlet drain protection may

apply.
4.2.3 Select Appropriate BMP Combination
After identification of appropriate categories turn to Table 5.1 in the next chapter. This is the BMP

selection matrix. The above categories are listed in the columns at the top of the matrix. Poten-
tial BMPs are listed along the left side of the matrix. An X in the column indicates that the BMP
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listed in that row may be applicable to that situation. Based on the concrete plant example, EC-7
Dust Control may be applicable to the site because of the material stockpiles. A large number of
potential BMPs are indicated in the perimeter and access controls column. Many of these do not
appear to be as relevant as dust control. Fact sheets on each BMP are included in Chapter 5
after the matrix. Details on those sheets will help determine the appropriate application of each
of the BMPs listed in the matrix.

The BMPs listed along the left side of the matrix are organized into three groups. The first group
is Erosion Control, the second is Sediment and Pollutant Control, and the third is General House-
keeping.

The Erosion Control measures are the first line of defense against pollution in stormwater run-
off. They help prevent erosion from beginning and are generally less expensive and more effec-
tive than treating sediment in runoff. Unfortunately, it is usually impossible to completely stop
erosion using just Erosion Control measures. Some BMPs from the second category, Sediment
and Pollutant Control, will be needed to treat runoff before it is discharged.

Many of the Sediment and Pollutant Control BMPs can be used to treat runoff from multiple
erosion sources. A silt fence installed around the perimeter of a site will help treat sediment
whether it is from excavation, grading, or road construction activities.

The General Housekeeping category is less structurally-oriented than the first two categories.
It affects the way many routine operations and maintenance activities are conducted.

4.2.4 Incorporate BMPs into SWPPP

The completed SWPPP should contain a combination of BMPs from all three categories,
selected to fit conditions at the site, and designed to address the potential pollutant sources that
have been identified. The BMP fact sheets contain information on operation and maintenance,
which must be accounted for in the SWPPP and periodic inspections.

The BMP combination should not be rigidly fixed. As conditions change, some BMPs may no
longer be needed, while others become critical. One example is when major grading activities
are completed and the emphasis shifts towards framing in buildings. Thus, the successful
SWPPP is flexible, emphasizing the most cost-effective BMP combination to address site con-
cerns during each phase of construction.
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Chapter 5 is intended only as a technical guidance for the selection and implementation of Best
Management Practices (BMPs). Any Flood Control District policies or standards are specifically
outlined in the Flood Control District of Maricopa County’s Policies and Standards manual. It is
recommended that a registered Professional Engineer (P.E.), Certified Professional in Erosion
and Sediment Control (CPESC), or a Certified Professional in Stormwater Quality (CPSWQ)
design or review the specification and sizing criteria of any of the BMPs. Such a registered or
certified professional should also review the site plans, and ultimately the SWPPP containing the
BMPs. Also, it is recommended that the SWPPP designer conduct a site visit prior to beginning
the BMP selection process.

BMPs are defined as nonstructural and structural practices which, when properly implemented,
operated, and maintained, provide the most efficient and practical means of reducing or prevent-
ing stormwater pollution. The BMPs presented in this manual provide effective methods to con-
trol stormwater pollution but are by no means all-inclusive. New and creative methods of
controlling pollution are continuously generated by owners and contractors. However, it is recom-
mended that the contractor monitor and prove the effectiveness of a new BMP before including it
in a SWPPP.

5.1 SELECTION MATRIX

Selection of the most appropriate combination of BMPs for a specific construction site should be
based upon a careful review of the areas of the site that affect its potential for erosion and storm-
water runoff contamination. These potential problem areas are:

1. Slope protection

2.  Soil mounds and material stockpiles

3. Excavated Areas (trenches, pits, etc.)

4. Perimeter and access controls

5. Inlet drain protection

6. Channels or medians

7. Equipment storage and maintenance

8. Debris management, cleanup, and washout
9. Landscaping and vegetation

For each of the nine potential problem areas, there is often more than one BMP available to
effectively reduce the volume and velocity of stormwater runoff, the amount of the site exposed to
erosion, and the potential for stormwater runoff pollution. As shown in the Selection Matrix below
(Figure 5.1), BMPs are organized into three main groups: Erosion Control (EC), Sediment and
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FIGURE 5.1
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Pollutant Control (SPC), and General Housekeeping (GH). The first group (EC) is preventative;
controlling erosion at its source. The second (SPC) treats runoff to remove eroded sediment and
other associated stormwater pollutants. The third (GH) is less structured in nature and addresses
operations and maintenance activities. Each BMP is cross-referenced to the potential problem
area for which the individual BMPs applies. Many of the BMPs achieve control in more than one
category, which should be taken into account when selecting BMPs for maximum effectiveness.

The contractor should select the control practices that are best suited to the site, then select from
suggested BMPs based upon consideration of cost, material availability, topography, location,
and duration of exposure. Each of the BMP fact sheets has a “Ratings” table, which rates the
associated costs and the target pollutants removal efficiency as high (H), moderate (M), or low
(L). In selecting BMPs suitable for a site and developing a SWPPP, a five-step selection process
may be used. A discussion of this step-by-step approach follows.

5.2 STEP 1: CONSTRUCTION SCHEDULING

The first step in selecting BMPs is to compare the project schedule with onsite management
measures that can limit the exposure of the project site to erosion. Consider the following strate-
gies:
1. Sequence construction activities so that denuded areas are not exposed for long
periods of time.

2. Schedule landscaping and other work that permanently stabilizes the area to be
done immediately after the land has been graded to its final contour.

3. Alter the project schedule to minimize the amount of denuded areas during the
monsoon summer months of July, August, and September and the wet, winter
months of November, December, and January.

4. Construct permanent stormwater control facilities early in the project schedule and
then utilize these structures for controlling erosion and sedimentation both during
and after the project. Common examples include converting temporary sediment
traps and basins to permanent, vegetated retention basins (sedimentation basins)
and incorporating revegetation practices with the final landscaping plan.

5.3 STEP 2: EROSION CONTROL BMPS

The second step is to examine the site plan to determine appropriate methods for reducing the
volume of stormwater which will run across the denuded areas of the project site. Limiting the
exposure of graded areas to offsite runoff may involve vegetative and structural controls as well
as onsite management options. To effectively determine appropriate volume control measures,
the designer should visit the site and review a topographic map of the project site so that existing
and proposed drainage patterns can be identified and temporary and permanent stormwater con-
trol structures can be located. Identify the following on the site map in the order listed:
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1. Locations where stormwater enters and exits the site. Include both sheet and chan-
nel flow paths for the existing and final grading contours.

2. Approximate boundaries and estimated surface areas of each drainage area if your
site has more than 1 drainage outlet.

3. Sensitive locations subject to high rates of erosion due to soil types, steep slopes,
or unlined channels. Slopes over 100 feet in length are considered as areas of mod-
erate to high erosion potential.

4. Categorize slopes as:

Slope (%) Erosion Potential
0-5 Low
5-10 Moderate
Over 10 High

5. Construction entrances and exits, staging areas, and roads.

6. Areas where existing vegetation will not be disturbed by construction activity, and
establish clearing limits.

7. Locations of permanent stormwater collection, drainage, and control structures.

With this information, consider the following methods for reducing the rate and volume of runoff
affecting your construction site. Specific erosion control BMPs have been listed in the Selection
Matrix above.

5.3.1 Structural Controls

Structural controls aid in reducing runoff volumes. Examples of structural controls include:

1. Constructing dikes and swales to divert upslope water from entering the unvege-
tated areas of the construction site.

2. Using temporary dikes, swales, pipe slope drains to divert or intercept stormwater
before it reaches long and/or steep slopes.

3. Releasing captured stormwater at a slow and controlled rate to prevent damage to
downstream drainage ways and structures.

5.3.2 Vegetative Controls

Vegetative controls also aid in reducing runoff volumes. Appropriate techniques include:

1. Preserving vegetative cover and the canopy to protect soil from direct impact of
rainfall, where most erosion begins. Root systems hold soil particles and nutrients
in place.
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2. Increasing the soil's ability to absorb moisture through vegetative means, surface
roughening, and mulching.

3. Staging the grading schedule so that the native vegetation provides a buffer to slow
and disperse runoff.

5.3.3 Runoff Velocity Reduction

Erosion control is greatly enhanced when the velocity of runoff is reduced in denuded areas,
steep slopes, and drainage channels. Structural and vegetative controls to be considered to aid
runoff velocity reduction were listed above in Section 5.3.1 and Section 5.3.2, respectively.
Examples of velocity reduction practices include:

Slope and overland controls

1. Limiting the length of slopes to 50 feet. Construct mid-slope diversion (swales) or
straw wattles on longer slopes to intercept runoff.

2. Roughening slopes to increase the absorption of rainfall and slow runoff.
3. Limiting slopes to 3:1, where practical.

4. Preventing flows from becoming concentrated, wherever possible. Sheet flow is
less erosive than concentrated channel flow.

5. Protecting slopes with mulches, matting, or other types of temporary or permanent
soil stabilization.

Channel controls

6. Installing check dams in unlined drainage channels to slow runoff velocity and
encourage settlement of sediments.

7. Providing velocity reducing structures such as riprap at stormwater outfalls.

8. Matching flow velocities to soil channel lining type (as described in the table below).

TABLE 5.1
RECOMMENDED VELOCITIES FOR VARIOUS SolIL TYPES (ADOT, 1995)

Soil type Allowable velocity
(feet per second)

Fine sand to sandy loam 25

Silt loam 3.0

Firm loam and noncolloidal alluvial silt 85

Fine gravel, stiff (very colloidal) clay, and colloidal 5.0

alluvial silts
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TABLE 5.1 (CONTINUED)
RECOMMENDED VELOCITIES FOR VARIOUS SoIL TYPeEs (ADOT, 1995)

Cobbles 55

Coarse gravel and shales 6.0

If flow velocities in a channel are anticipated to be higher than those included in the
table above, a vegetated lining should be installed, if not already present. For veloc-
ities greater than six feet per second, riprap, gabions, or concrete lining may be
required.

5.4 STEP 3: SEDIMENT AND POLLUTANT CONTROL BMPS

Once preventative measures have been implemented to control erosion through reduced soil
exposure, runoff volume, and velocity (Section 5.3), the next priority is to treat stormwater to
remove sediment and other suspended pollutants from the stormwater as much as possible
before the water leaves the project site. Strategies for controlling sediment and pollutants

include:

1. Temporary sediment barriers such as:

Silt fences
Organic filter barriers
Sand bag barriers

Gravel filter berms

are appropriate for areas on construction sites with relatively flat slopes that produce
sheet flow runoff.

Directing sediment-laden stormwater to temporary sediment traps and basins via
berms or channels. Onsite controls are only designed and sized for site runoff
alone.

Construct temporary sediment traps or basins at the drainage outlet for the site.
When more than one basin is required due to the size of the site, construct these
basins to operate in parallel.

Protect downstream municipal storm drainage structures from sediment clogging by
providing inlet protection for area drains and curb inlets and implement regular
street sweeping.

August 15, 2013
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5.5 STEP 4: GENERAL HOUSEKEEPING BMPS

In conjunction with controlling erosion and sediment loading, practices must be implemented to
prevent contamination of stormwater by materials other than sediment. As seen in the BMP
Selection Matrix, there are several methods for preventing non-sediment stormwater pollution by
construction materials, equipment, and wastes. Sometimes, the best housekeeping control is to
manage potential pollutants offsite. For example, conducting equipment maintenance back at the
maintenance shop rather than at the site will eliminate potential spills and contamination.

5.6 STEP 5: REVIEW AND DESIGN THE PROPOSED BMPS

After selecting the appropriate BMPs for a particular problem area on the site, the final step of the
process is to review the site and site map for locations of all major structural and non-structural
controls, and areas of permanent or temporary stabilization.

The BMP fact sheets in this section describe the appropriate applications, limitations, planning
considerations, recommended standards and specifications, and recommended maintenance
and inspection for each management practice. Additionally, keep the following points in mind:

» Flow diversions should not adversely impact offsite properties and the historic flow pat-
terns should be maintained.

+  BMPs should be designed and implemented for the Maricopa County climate, which has
the following characteristics:

* An average 24 thunderstorm events per year; between 0.2 — 0.7 inches per event
and a cumulative annual rainfall of less than 11 inches. Maximum rainfall within a
one-hour span is approximately 1.5 inches. (Western Regional Climate Center,
www.wrcc.dri.edu).

« Wind velocities range from 5.8 — 7.3 mph (important for dust control).

« In addition to the applicability and relative effectiveness of a BMP to a particular problem
area, BMPs should also be selected based on the costs, including implementation, main-
tenance, and training.

Several erosion and pollutant control practices can be maintained on the developed site after the
construction project has been completed as permanent measures. Refer to the Post Construc-
tion Methods section of each BMP fact sheet for detailed information. Note that permanent diver-
sion and settling basin structures are subject to the Drainage Regulations, set forth by Maricopa
County.
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| EC | EC: Erosion Control

Erosion control refers to methods for reducing the volume or velocity of stormwater runoff, which
will come into contact with exposed areas of the project site. Erosion control methods involve
limiting the exposure of graded areas to offsite runoff through modifications of the construction
design plan or scheduling, reducing runoff velocities, providing vegetative cover, installing struc-
tural controls, and implementing other onsite management options. If a pre-manufactured prod-
uct is to be implemented on a site for erosion control, the contractor should always follow the
manufacturer’s installation and maintenance recommendations as the primary reference for
implementation.

EC-1 Erosion Control Mats

EC-2 Mulching
EC-3 Protection of Trees and Vegetation in Construction Areas

EC-4 Pipe Slope Drains

EC-5 Stabilized Construction Entrance

EC-6 Construction Road Stabilization
EC-7 Dust Control

EC-8 Temporary Access Waterway Crossing

EC-9 Diversion Dikes

EC-10 Drainage Swales

EC-11 Outlet Protection, Velocity Dissipation Devices

EC-12 Surface Roughening

Disclaimer

Any hyperlinks in the vendor products table will direct you out of the Flood Control District of Mar-
icopa County (FCDMC) domain. FCDMC is providing the following vendor information for possi-
ble assistance to any interested parties, but does not necessarily endorse any of the information
or products provided by the vendors.
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| EC-1 | EC-1: Erosion Control Mats

DEFINITION

Geotextiles, mats, plastic covers, or erosion control blankets designed to stabilize disturbed soil
areas and protect soils from erosion by wind or water.

GENERAL INFORMATION RATINGS

Applicability - Effectiveness Associated Costs H M L
Slope Protection - moderate
Material Stockpiles - moderate

Implementation X

Most effective when used with: Maintenance

Seeding or other re-vegetation methods Training

described in SPC-6 Revegetation

Target Pollutants Removal H

Alternative BMPs: Oil and Grease

Consider using chemical stabilization for
large areas or steeper slopes: EC-7 Dust
Control Sediment X

Nutrients

Floatable Material

Metals

Other Construction Waste

FIGURES
Photos/Sketches

EC-1 Erosion Control Mats Photos

CAD Drawings

Installation of Netting and Matting

Orientation of Netting and Matting

Purpose
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Erosion control matting is used to reduce rainfall impact, hold soil in place, and absorb and hold
moisture near the soil surface. The matting may be used alone or with a mulch during the estab-
lishment of protective vegetative cover on critical slopes.

APPROPRIATE APPLICATIONS

Erosion control matting can be applied to:

+ Steep slopes, generally steeper than 1:3 (V:H).
+ Slopes with newly vegetated slopes or where the erosion potential is high.
» Slopes and disturbed soils where mulch must be anchored.
« Disturbed areas where plants are slow to develop.
« Channels with flows exceeding 3 to 7 ft/sec.
+  Stockpiles.
« Slopes adjacent to water bodies.
LIMITATIONS
Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate limitations;
consult the manufacturer for proper selection.
Blankets and mats:

* More expensive than other erosion control measures, due to labor and material costs. This
usually limits their application to areas inaccessible to hydraulic equipment, or where other
measures are not applicable, such as channels.

« Generally not suitable for excessively rocky sites, or areas where the final vegetation will
be mowed (since staples and netting can catch in mowers).

Plastic sheeting:

» Easily vandalized, easily torn, photodegradable, and must be disposed of at a landfill.

+ Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

« Limit the use of plastic covers to covering stockpiles, or very small graded areas for short
periods of time (such as through one imminent storm event), until alternative measures,
such as seeding and mulching, may be installed.

5-12 Erosion Control - 1 August 15, 2013
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PLANNING CONSIDERATIONS

Consider using Revegetation in conjunction with Erosion Control Mats for additional erosion con-
trol and stabilization.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Jute Mat - should be a uniform plain weave of undyed and unbleached single jute yarn and weigh
about 1.2 pounds per linear yard of cloth. The yarn should be loosely twisted, with an average
twist of not less than 1.6 turns per inch, and should not vary in thickness by more than half its
normal diameter.

Straw Mat - should be a machine produced mat consisting of about 70 + 3% agricultural straw
and 30 * 3% coconut fiber. The blanket should be of consistent thickness with the straw and
coconut fiber evenly distributed. The blanket should be covered on the top side with polypropyl-
ene netting having an approximate 5/8" x 5/8" mesh containing ultraviolet additives to resist
breakdown, and on the bottom, have a polypropylene netting with an approximate 2" x 2" mesh.

Excelsior Mat - should be wood excelsior, about 48 inches in width, and about 0.8 pounds per
square yard. The excelsior material should be covered with a netting to facilitate handling and to

increase strength.

Glass Fiber Matting - should be made of bonded textile glass fibers with an average fiber diame-
ter of eight to twelve microns and two to four inch strands of fiber bonded with phenol formalde-
hyde resin. Mat should be roll type, water permeable, minimum thickness 4 inch, maximum
thickness %z inch, and have a density greater than three pounds per cubic foot.

Other Mulch Nettings - such as paper, plastic, cotton or fiber glass matting should be installed
according to the manufacturer's recommendations.

Staples - used as anchors should be Number 11 gauge wire or heavier, and the length should be
six to ten inches, minimum.

Installation

Site Preparation:

After the site has been shaped and graded to the approved design, prepare a friable seed
bed, relatively free from clods and rocks more than 1.5 inches in diameter and any foreign
material that will prevent contact of the protective mat with the soil surface.

Planting:

Fertilize and seed in accordance with seeding or other type of planting plan. When using jute
matting on a seeded area, apply approximately half the seed before laying the mat and the
remainder after laying the mat. The protective matting can be laid over sprigged areas when
grass has been planted. Where vines or other ground covers are to be planted, lay the
protective matting first and then plant through matting.

August 15, 2013 Erosion Control - 1 5-13
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Erosion Stops:

Erosion stops are made of glass fiber strips, excelsior matting strips or tight-folded jute and
are useful on steep, highly erodible slopes. They prevent water from flowing below the
erosion control matting at the matting joints. Erosion stops can be placed in narrow trenches
six to twelve inches deep across the channel, left flush with the soil surface, and must extend
the entire cross section of designed flow. Straw wattles (see Organic Filter Barrier) are
commonly installed as erosion stops

Laying and Securing Matting:

Before laying the matting, all erosion stops should be installed and the friable seed bed made
free of clods, rocks, and roots. Most matting comes with manufacturer's recommendations
for installation, which should always be followed. The matting should be unrolled starting at
the upper end of the channel, allowing a four-inch overlap of mattings along the center of
channel. To secure, bury the top ends of matting in a narrow trench, minimum of six inch
depth. Backfill trench and tamp firmly to conform to channel cross section. Secure with a
row of staples about four inches down slope from trench with staples twelve inches apart.

Where matting crosses erosion stops, reinforce with a double row of staples, six-inch
spacing, staggered pattern on either side of erosion stop. Likewise, overlaps joining the
length of matting together and the discharge end of the matting liner should be similarly
secured with a double row of staples.

Mechanical or manual laydown equipment should be capable of handling full rolls of fabric,
and laying the fabric smoothly, without wrinkles or folds. The equipment should be in
accordance with the fabric manufacturer's recommendations or as approved by the Engineer.

The surface upon which the separation fabric will be placed should be compacted and
finished according to the manufacturer's recommendations.

Final Check:

« Make sure matting is uniformly in contact with the soil.
« All lap joints are secure.
« All staples are flush with the ground.

« All disturbed areas seeded.

RECOMMENDED MAINTENANCE AND INSPECTION

Inspect blankets and mats periodically after installation. Installation should be inspected
after significant rainstorms to check for erosion and undermining. If washout or breakage
occurs, re-install the material after repairing the damage to the slope or channel.

5.14 Erosion Control - 1 August 15, 2013
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‘ * Repairs may include re-anchoring loosened nettings and replace lost net and staples as
required.

« Reapply or replace temporary soil stabilization when protected area becomes exposed or
exhibits visible erosion.

POST CONSTRUCTION METHODS

None.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume I, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site
Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase II.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

. North Central Texas Council of Governments, December 2003, integrated Storm Water
Management (iISWM) Design Manual for Construction.

Kamber Engineering Gaithersberg, Maryland, April, 1991, Sedimentation and Erosion Control,
An Inventory of Current Practices, USEPA.

City of Austin, Texas, March, 2004, Environmental Criteria Manual.

Arizona Department of Transportation (ADOT), June 1995, Erosion and Pollution Control
Manual, Intermodal Transportation Division.
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EC-1 | Erosion Control Mats Photos

Schematic of applying erosion control
matting to a slope.

Courtesy of CALTRANS

Biodegradable erosion control.

Courtesy of EPA
Applying sod to a slope
Courtesy of Douglas County
5-16 Erosion Control -1 August 15, 2013
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@ Erosion Control Mats Drawing

BURY THE UP—CHANNEL END OF THE
NET IN A 12" DEEP TRENCH. TAMP THE SOIL FIRMLY.
STAPLE AT 12" INTERVALS ACROSS THE NET.

OVERLAP: OVERLAP EDGES OF THE STRIPS
AT LEAST 4”. STAPLE EVERY 12" DOWN THE
CENTER OF THE STRIP.

: INSERT THE NEW ROLL OR NET
IN A TRENCH, AS WITH THE ANCHOR SLOT. OVERLAP
THE UP—CHANNEL END OF THE PREVIOUS ROLL 18" AND
TURN THE END OF THE PREVIOUS ROLL, JUST BELOW THE
ANCHOR SLOT, LEAVING 6" OVERLAP.

CHECK SLOTS: ON ERODIBLE SOILS OR STEEP

SLOPES, CHECK SLOTS SHOULD BE MADE EVERY 15 FEET.
INSERT A FOLD OF THE NET INTO A 6" TRENCH AND
TRAMP FIRMLY. STAPLE AT 12" INTERVALS ACROSS THE
NET. LAY THE NET SMOOTHLY ON THE SURFACE OF THE
SOIL — DO NOT STRETCH THE NET, AND DO NOT ALLOW
WRINKLES.

| T
PLACE THE END OF THE NET IN
A 12" SLOT ON THE UP—CHANNEL
SIDE OF THE STRUCTURE.
FILL THE TRENCH AND TAMP FIRMLY
ROLL THE NET UP THE CHANNEL.
PLACE STAPLES AT 12" INTERVALS
ALONG THE ANCHOR END OF THE
NET.

N———— INSTALLATION OF NETTING AND MATTING

August 15, 2013 Erosion Control - 1 5.17
Page 7 of 8




Drainage Design Manual for Maricopa County

Erosion Control: Best Management Practices

EC-1

| Erosion Control Mats Drawing

ON SHALLOW SLOPES, STRIPS ON STEEP SLOPES, APPLY STRIPS

OF NETTING MAY BE APPLIED OF NETTING PARALLEL TO THE

ACROSS THE SLOPE. DIRECTION OF FLOW AND ANCHOR
SECURELY.

(SHALLOW SLOPES)

PLAN (STEEP SLOPE)
PLAN

IN DITHCHES, APPLY NETTING PARALLEL TO THE
DIRECTION OF FLOW. USE CHECK SLOTS EVERY
15 FEET. DO NOT JOIN STRIPS IN THE CENTER
OF THE DITCH.

| ANCHOR
| TRENCH

BRING NETTING DOWN TO A LEVEL BEFOR
TERMINATING THE INSTALLATION. TURN THE
END UNDER 6" AND STAPLE AT 12" INTERVALS.

BERM

(DITCH) TTING O
ANCHOR IT BEHIND THE BERM WITH
PLAN A 12" ANCHOR TRENCH.

bematawe  ORIENTATION OF NETTING AND MATTING

Erosion Control -1
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| EC-2 | EC-2: Mulching

DEFINITION

Providing a stabilized surface for seeding and/or prevention of erosion. Mulches include organic
materials, straw, wood chips, bark or other wood fibers, decomposed granite, gravels, a variety of
netting or mats of organic or non-organic materials, and chemical soil stabilization.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H M L
Slope Protection - moderate -
Implementation X
Most effective when used with: -
Maintenance X
EC-1 Erosion Control Mats —
Training X
Seeding or other re-vegetation methods
described in SPC-6 Revegetation Target Pollutants Removal H
Alternative BMPs: Oil and Grease X
Consider using chemical stabilization for Nutrients X
large areas or steeper slopes: EC-7 Dust Sediment X
Control
Floatable Material
Metals
Other Construction Waste
FIGURES
Photos/Sketches
EC-2 Mulching Photos
CAD Drawings
None
August 15, 2013 Erosion Control - 2 5-19
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PURPOSE

The purposes of using mulch are: (1) prevent erosion by protecting the soil surface from raindrop
impact and reducing the velocity of overland flow and (2) to foster the growth of vegetation by
increasing available moisture and providing insulation against extreme heat and cold.

Mulches can increase the infiltration rate of the soil, reduce soil moisture loss by evaporation,
prevent crusting and sealing of the soil surface, modify soil temperatures, and provide a suitable
microclimate for seed germination.

APPROPRIATE APPLICATIONS

« Mulching is appropriate for temporary or permanent methods of erosion control. Organic
mulches, straw and wood fiber are appropriate in landscaped or revegetated areas as
temporary controls. Permanent controls that are appropriate for arid regions include
gravels and decomposed granite.

«  Apply mulching to the following:
* Areas that have been permanently seeded,

+ Areas that cannot be seeded right away due to the season or other environmental
restrictions but still need to be reinforced,

+ Seeded or planted areas where slopes are steeper than 2:1

+ Areas where seedlings require protection from extreme temperatures or moisture
loss.

LIMITATIONS

The following limitations of mulching should be considered:

« Mulching may delay seed germination because the cover changes soil surface
temperatures.

« Mulches are susceptible to erosion and may be washed away in large storm events.
« Maintenance is necessary to ensure that mulches provide effective erosion control.

+ Chemical soil stabilizers are less effective than mulches when used alone.
PLANNING CONSIDERATIONS

Mulches are applied to the soil surface to conserve a desirable soil property or to promote plant
growth. Surface muich is one of the most effective means of controlling runoff on disturbed land.
There are several forms and methods of mulching. The choice of materials for mulching will be

5-20 Erosion Control - 2 August 15, 2013
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based on the type of soil to be protected, site conditions, landscape requirements, and econom-
ics. Additionally, consider that:

* Organic mulch materials, such as straw, wood chips, bark, and wood fiber, have been
found to be the most effective where re-vegetation will be provided by reseeding.

+ Chemical soil stabilizers can enhance the mulching effectiveness by binding organic
mulches together or to stabilize flat areas such as roadways.

« A variety of nets and mats developed for erosion control may also be used as mulches,
particularly in critical areas such as waterways. They may be used to hold other mulches
to the soil surface (see Erosion Control Mats).

» Seeding or other re-vegetation methods should be used in conjunction with mulching as
described in Revegetation. Decomposed granite, gravels and bark are also effective as

ground cover in landscaped areas.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Design Criteria

Mulching consists of furnishing all materials, preparing the soil surface, and applying the mulch to
all soil surface areas designated on the project plans or established by the Engineer.

Materials

Compliance with the requirements of Subsection 106.05 of the ADOT Standard Specifications for
Road and Bridge Construction is recommended.

Wood fiber mulch - Should consist of a specially prepared wood fiber processed to contain no
growth or germination inhibiting factors. The mulch should be from virgin wood and be manufac-
tured and processed so the fibers will remain in uniform suspension in water under agitation to
form a homogenous slurry.

Straw mulch - Should conform to the requirements of Subsection 805 - 2.03 of ADOT's Standard
Specifications and should be from the current season's crop. A letter of certification from the
supplier should be required to show that the straw was baled less than 12 months from the deliv-
ery date.

Emulsified asphalt - Emulsified asphalt should be type SS-1 or CSS-1 and should conform to the
requirements of Subsection 1005-3.04 of the ADOT Standard Specifications.

Binder - Binder should be free flowing, noncorrosive powder produced from natural plant gum
marketed under M-Binder, M145 Binder, AZ-TAC or approved equal.

August 15, 2013 Erosion Control - 2 5.21
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Preparation/Method and Equipment

The equipment and methods used to distribute mulching materials should provide an even and
uniform application of mulch and/or other materials at the specified rate. The mulch can be
spread by hand or by mulch-blowing equipment.

Applying mulch - Mulch should be immediately affixed by either crimping or tacking as described
below; the Engineer should determine which areas are not conducive to anchoring by crimping
and direct the contractor to instead anchor the mulch by tacking. Within 24 hours after each area
is planted, straw mulch should be uniformly applied at about 2.5 tons per acre for crimped areas
and 1.75 tons per acre for tacked areas. See photos of this process

Crimping - Mulch should be anchored into the soil using a tractor disc, spaced no more than nine
inches apart. Mulch should be anchored to a depth of at least two inches and should not cover
an excessive amount of soil. Crimp the mulch across the slopes, where practical, with one or two
passes. Immediately following the crimping operation, tack the mulched area.

Tacking - Mulch can also be anchored by uniformly applying either emulsified asphalt approxi-
mately 500 gallons per acre or a slurry consisting of about 150 pounds of binder, 400 pounds of
wood fiber mulch, and 700 gallons of water per acre. The specific content of pre-manufactured
tacking product may vary, so be sure to follow manufacturer instructions before each application.

RECOMMENDED MAINTENANCE AND INSPECTION

Maintenance requirements will vary greatly based upon the type of mulch used and the type of
vegetation to be established. Mulches are not usually intended to be permanent; but are
extended only as a base for re-seeding or re-vegetation. Where a permanent anchor for vegeta-
tion is required, such as along steep slopes or areas of higher velocity flows, a geotextile mat or
net is recommended instead.

POST CONSTRUCTION METHODS

None.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume II, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=95 1#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site
Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff

5-22 Erosion Control - 2 August 15, 2013
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Control, National Menu of Best Management Practices for Storm Water Phase |I.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

North Central Texas Council of Governments, December 2003, integrated Storm Water
Management (iISWM) Design Manual for Construction.

North Carolina State University, (NCSU) North Carolina Nonpoint Source Pollution Control
Measures. .http://www.water.ncsu.edu/watershedss/info/bmps.html

Center for Watershed Protection, Inc., Stormwater Manager’s Resource Center (SMRC).
http://www.stormwatercenter.net/

Virginia Department of Conservation and Recreation, Division of Soil and Water Conservation,
1992, Virginia Erosion and Sedimentation Control Handbook, Third Edition.

Smolen, M.D., September 1988, North Carolina Erosion and Sediment Control Planning and
Design Manual, North Carolina Sediment Control Commission, et al.

August 15, 2013 Erosion Control - 2 5.23
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EC-2 | Mulching Photos

Mulching protects exposed areas and seeding
for revegetation.

Straw mulching along the shoulder of a
highway.

Mechanical chipper application of mulching

Courtesy of NCDOT

524 Erosion Control - 2 August 15, 2013
Page 6 of 6



Drainage Design Manual for Maricopa County Erosion Control: Best Management Practices

EC-3 | EC-3: Protection of Trees and
Vegetation in Construction
Areas

DEFINITION

Preservation of existing vegetation is the identification and protection of desirable vegetation in
order to provide erosion and sediment control and protect desirable trees from mechanical dam-
age while the land is being developed.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H M
Perimeter and Access Controls - moderate ;
Landscaping and Vegetation - high Implementation X
Channels and Medians - high Maintenance X
Most effective when used with: Training X
SPC-6 Reveqetation to enhance the existing Target Pollutants Removal H
vegetation.
= Oil and Grease X
Alternative BMPs:
Nutrients X
None
Sediment X
Floatable Material
Metals
Other Construction Waste
FIGURES
Photos/Sketches
EC-3 Protection of Trees and Vegetation in
Construction Areas Photos
CAD Drawings
Tree Well
August 15, 2013 Erosion Control - 3 5-25

Page 1 of 6




Drainage Design Manual for Maricopa County Erosion Control: Best Management Practices

PURPOSE

Preserving natural vegetation protects desirable trees, vines, bushes, and grasses from damage
during project development. Vegetation provides erosion control, stormwater detention, biofiltra-
tion, and aesthetic values to a site during and after construction activities.

APPROPRIATE APPLICATIONS

Preservation of natural vegetation is applicable to all construction sites where vegetation exists in
the predevelopment condition. Areas where preserving vegetation can be particularly beneficial
are floodplains, wetlands, stream banks, steep slopes, and other areas where erosion controls
would be difficult to establish, install, or maintain. Only land needed for building activities and
vehicle traffic needs to be cleared.

LIMITATIONS

Preservation of vegetation is limited by the extent of existing vegetation in preconstruction condi-
tions. It requires planning to preserve and maintain the existing vegetation. It is also limited by
the size of the site relative to the size of structures to be built. High land prices might prohibit
preservation of natural areas. Additionally, equipment must have enough room to maneuver; in
some cases preserved vegetation might block equipment traffic and may constrict the area avail-
able for construction activities. Finally, improper grading of a site might result in changes in envi-
ronmental conditions that result in vegetation dieoff. Consideration should be given to the
hydrology of natural or preserved areas when planning the site.

PLANNING CONSIDERATIONS

There are various methods for protecting existing trees on a site:

« Stake off root system limits (drip line of tree).
+ Fence off tree along the drip line.

» Flag or mark trees to remain in place.

« Tree wells and retaining walls (permanent)

To enhance the existing vegetation in construction areas is most effective when installed with
Revegetation.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Protect existing trees with tree wells as shown in the CAD drawing.

5.26 Erosion Control - 3 August 15, 2013
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Rock Mulch

Rock mulch should be in accordance with the applicable requirements of Subsections 803-3.03
of the ADOT Standard Specifications and should meet the following gradation:

Sieve Size (inch) Percent Passing (%)
3 75-100
2 25-75
1.5 0-25

Wall Construction Rocks

The rock should be clean, durable, free from segregations, seams, cracks and other structural
defects or imperfections as approved by the Engineer, and should meet the following gradation:

Sieve Size (inch) Percent Passing (%)
12 75-100
8 25-75
6 0-25

Mortar should consist of one part Portland cement and two parts fine aggregate by volume. Port-
land cement and water should conform to the applicable requirements of Section 1006 of ADOT
specifications. Hydrated lime should conform to the requirements of ASTM C-207, Type N, to the
extent of 10% by volume of cement, may be added to the mortar. Hydrated lime should be
treated as an additive and not a replacement for cement.

Construction of tree wells should be in accordance with the applicable requirements of Sections
201, 202, 203, and 803 of the ADOT Standard Specifications and/or as directed by the Engineer.

RECOMMENDED MAINTENANCE AND INSPECTION

« During construction, the limits of disturbance should be clearly marked at all times.
Irrigation or maintenance of existing vegetation should conform to the requirements in the
landscaping plan.

+ Damaged vegetation should be repaired or replaced immediately.

* Newly planted vegetation should be planned to enhance the existing vegetation.

POST CONSTRUCTION METHODS

Both newly planted and protected trees and vegetation can be incorporated as part of the final
landscaping around the perimeter of a developed site, referred to as buffer zones. For environ-

August 15, 2013 Erosion Control - 3 5.27
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mentally sensitive areas including streams, natural washes, the recommended minimum width
for buffer zones is 100 feet and should include vegetated ground cover and depressions to suffi-
ciently contain stormwater runoff from leaving the development. Studies have shown that buffer

zones are often seen as amenities.
REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume Il, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site

Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase |I.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

Virginia Department of Conservation and Recreation, Division of Soil and Water Conservation,
1992, Virginia Erosion and Sedimentation Control Handbook, Third Edition.

Smolen, M.D., September 1988, North Carolina Erosion and Sediment Control Planning and
Design Manual, North Carolina Sediment Control Commission, et al.
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@ EQE' Protection of Trees and Vegetation

in Construction Areas Photos

Schematic of vegetation protection.

. Courtesy of CALTRANS

Flagging and wooden stakes help to protect
existing trees and groundcover.

August 15, 2013 Erosion Control - 3 5.29
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EC-3

5-30

Protection of Trees and Vegetation
in Construction Areas Drawing

LIMIT OF ROCK MULCH

BACKFILL TO APPROXIMATE

SPREAD OF CROWN
(DRIPLINE).

TREE TRUNK

ROCK WALL
/ (SEE SPECIAL
PROVISION).

/ DRIPLINE

NOTES:

NO ROCK MULCH
REQUIRED IF FILL
DEPTH 6" OR LESS

ANY LIMBS THAT
WILL BE COVERED
WITH FILL SHALL

EXISTING TREE

TOP OF ROCKWALL SLOPE

TO MATCH FINISH

GRADE SLOPE \

s

2/3 OF MAXIMUM HEIGHT OF WALL
FROM BASE OF TREE TO BASE OF WALL

PLUS 2 FT., MIN.

treewel.dwg

BE SAWED OFF
CLOSE TO TRUNK

AND WOUND TREATED

WITH ASPHOLT

PRUNING COMPOUND
FILL FINISH GRADE-

ROCK MULCH
6" MAX

FILL DEPTH VARIES

TREE WELL

ORIGINAL GRADE

Erosion Control - 3
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o EC-4 | EC-4: Pipe Slope Drains

DEFINITION

A temporary rigid or flexible pipe that conveys runoff down unstabilized slopes. The drain is
anchored on the upstream end with some form of headwall to limit erosion, secure the pipe, and
direct water into the pipe inlets.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H M L
Slope Protection - high .
Implementation
Most effective when used with:
Maintenance
EC-1 Erosion Control Mats =
Training X
EC-2 Mulching
Target Pollutants Removal H| M L
EC-9 Diversion Dikes :
Oil and Grease X
Alternative BMPs:
Nutrients X
For smaller slopes that are not as steep, :
consider; EC-12 Surface Roughening Sediment
Floatable Material
Metals
Other Construction Waste
FIGURES
Photos/Sketches
Pipe Slope Drains Photos
CAD Drawings
Pipe Slope Drains Drawing (rigid)
Pipe Slope Drains Drawing (flexible)
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PURPOSE

Pipe slope drains convey concentrated flows of surface runoff and protect preliminary and final
graded slopes. Pipe slope drains are used during the establishment of temporary and permanent
ground covers on sites with long, unstabilized, steep slope areas that are subject to erosion from
overland flow. They minimize erosion down a slope because all flow is confined to an enclosed

pipe.
APPROPRIATE APPLICATIONS

Pipe slope drains are applicable to sites with large berms or grade changes, such as road
embankments. They are typically used in conjunction with top of slope diversion dikes or swales
and may also be used as an emergency spillway for a sediment basin.

LIMITATIONS

* The area drained by a temporary slope drain should not exceed 5 acres.
« Physical obstructions substantially reduce the effectiveness of the drain.

« Pipe slope drains can also fail due to overtopping if the pipe inlet capacity is exceeded and/
or the diversion channel capacity and ridge height is reduced.

« Drains must be located away from construction areas since the drain can easily be
damaged by construction traffic.

» Securing the pipe to the slope can be difficult and require significant maintenance during
the life of the system.

« If a pipe slope drain conveys a sediment-laden runoff, pipes can become clogged during
large rain events.

« Pipe slope drains reduce erosion, but it does not prevent or reduce the amount of sediment
in runoff. Additional BMPs should be used in conjunction with pipe slope drains to treat the
flow.

« Erosion and scouring may occur at the discharge point.
PLANNING CONSIDERATIONS

Pipe slope drains are easiest to install, maintain, and remove when flexible pipe is used and are
most effective when installed with Erosion Control Mats. Mulching, and Diversion Dikes.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Pipe slope drains are effective in eliminating slope erosion because water is not allowed to flow
directly on the slope.
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* Pipe slope drains minimize erosion down a slope because all flow is confined to an
enclosed pipe.

«  When flexible pipe is used, slope drains are easy to install and require little maintenance.

Design and Sizing Criteria

The capacity for temporary drains should be sufficient to handle a 10-year, 24-hour peak flow.
This may be computed using the Rational Method described in the Flood Control District of Mari-
copa County’s "Hydrology Manual". Higher flows must be safely stored or routed to prevent any
offsite concentration of flow.

« Temporary pipe slope drains should not be sized smaller than as shown in the following

table:
Minimum Maximum Upstream
Pipe Diameter (inches) Drainage Area (acres)
12 0.5
18 1.5
21 25
24 3.5
30 5.0

« The entrance should consist of a standard flared end section for culverts 12-inches and
larger with a minimum 6-inch metal toe plate to prevent runoff from undercutting the pipe
inlet. The slope of the entrance should be at least 3 percent. The soil around and under
the pipe and entrance section should be thoroughly compacted. The flared inlet section
should be securely connected to the slope drain and have watertight connecting bands.

« Slope drain sections should be securely fastened together and have gasketted watertight
fittings, and be securely anchored into the soil.

« Interceptor dikes should be used to direct runoff into a slope drain. The height of the dike
should be at least 1 foot higher at all points than the top of the inlet pipe.

* The area below the outlet must be stabilized with a riprap apron per the attached con-
struction drawings.

« If the pipe slope drain is conveying sediment-laden water, direct all flows into the sedi-
ment trapping facility.

RECOMMENDED MAINTENANCE AND INSPECTION

+ Check inlet and outlet points regularly, especially after heavy storms.
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+ Theinlet should be free of undercutting and no water should pass around the point of entry.
Erosion around the pipe drain should be stabilized with erosion control mats, crushed
stone, concrete, or other acceptable methods. The headwall should be reinforced with
compacted earth or sand bags.

« The outlet point should be free of erosion and installed with appropriate outlet protection.

POST CONSTRUCTION METHODS

None.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume II, Construction Stormwater Pollution Prevention,
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site
Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase |I.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

iISWM, integrated Storm Water Management Design Manual for Construction, December 2003,
North Central Texas Council of Governments.

North Carolina State University, (NCSU) North Carolina Nonpoint Source Pollution Control
Measures. _http://www.water.ncsu.edu/watershedss/info/bmps.htmi

Kamber Engineering Gaithersberg, Maryland, April, 1991, Sedimentation and Erosion Control,
An Inventory of Current Practices, USEPA.

Washington Department of Ecology, August 2001, Stormwater Management Manual for
Western Washington, Publications #99-11 through 99-15
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® I EC-4 | Pipe Slope Drains Photos

Pipe slope drain with a sediment basin at
the bottom

Courtesy of :http://www.cacaponinstitute.org
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| EC-4 | Pipe Slope Drains Drawing (rigid)
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Pipe Slope Drains Drawing
(flexible)
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EC-5: Stabilized Construction
Entrance

| EC-5

DEFINITION

A stabilized pad of aggregate underlain with filter cloth located at any point where traffic will be
entering or exiting a construction site to or from a public right-of-way, street, alley, sidewalk or
parking area. For added effectiveness, a wheel wash or wash rack area can be incorporated into
the design to further reduce sediment tracking.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs HI m|L
Perimeter and Access Controls - high
Implementation
Most effective when used with:
Maintenance
EC-6 Construction Road Stabilization
Training X
EC-7 Dust Control
Target Pollutants Removal H M L
GH-6 Road Sweeping/Trackout Cleaning
Oil and Grease X
Alternative BMPs:
Nutrients X
GH-4 Designated Washdown Areas — wheel
wash is especially useful with clay soils. Sediment X
Floatable Material X
Metals X
Other Construction Waste X
FIGURES
Photos/Sketches
Stabilized Construction Entrance Photos
CAD Drawings
Stabilized Construction Entrance Drawing
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PURPOSE

Stabilized construction entrances reduce or eliminate the tracking of sediment onto public rights-
of-ways or streets. Reducing trackout of sediments and other pollutants onto paved roads helps
prevent deposition of sediments into local storm drain and production of airborne dust. It also
can direct traffic to a single location, reducing the number of disturbed areas on the site and pro-
viding traffic control.

APPROPRIATE APPLICATIONS
A stabilized construction entrance should be used at all points of construction ingress and
egress. Use at construction sites:

« Where dirt of mud can be tracked onto public roads.

* Adjacent to water bodies.

» Where clayey or silty soils are encountered.

* Where dust is a problem during dry weather conditions.

AZPDES/NDPES permits and Maricopa County dust control regulations require that appropriate
measures are implemented to prevent trackout of sediments onto paved roadways.

LIMITATIONS

Stabilized construction entrances may not be completely effective against preventing the deposi-
tion of sediments onto paved surfaces. To further reduce the chance of these sediments pollut-
ing stormwater runoff, sweeping of the paved area adjacent to the stabilized site entrance is
recommended.

PLANNING CONSIDERATIONS

Limit points of entrance/exit to only stabilized locations.

Stabilized construction entrances are most effect when used in conjunction with EC-6: Construc-
tion Road Stabilization, EC-7: Dust Control, and GH-6: Road Sweeping/Trackout Cleaning.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Stabilized construction entrances alone are not very effective in removing sediment from equip-
ment leaving a construction site. Efficiency is greatly increased, though, when a washing rack is
included at the point of egress.
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‘ Design and Sizing Considerations

The aggregate for stabilized construction entrance aprons should have a nominal diameter of 1
to 3 inches in size, washed, well-graded gravel or crushed rock. The apron dimensions recom-
mended are 30 feet by 50 feet and 6 inches deep.

* The entrance must be properly graded to prevent runoff from leaving the construction site.
» Install a washrack at ground elevation.

«  When wash areas are provided, washing should be done on an area stabilized with
crushed stone which drains into a properly constructed sediment trap or basin (pond).

RECOMMENDED MAINTENANCE AND INSPECTION

» Inspect monthly and after each rainfall.

* Replace gravel mat when surface voids are no longer visible. Periodic top dressing with
additional stone will be required.

» All sediments deposited on paved roadways must be removed within 24 hours.
| + Remove gravel and filter fabric upon completion of construction.

. Note: If working on a project that is subject to a Maricopa County Dust Control Permit under Rule
310, follow the permit requirements for Stabilized Construction Entrance design and sizing.

POST CONSTRUCTION METHODS

None.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume Il, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site |
Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/ha/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase Il.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

North Central Texas Council of Governments, December 2003, integrated Storm Water
Management (iSWM) Design Manual for Construction.
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North Carolina State University, (NCSU) North Carolina Nonpoint Source Pollution Control
Measures. http://www.water.ncsu.edu/watershedss/info/bmps.html

Center for Watershed Protection, Inc., Stormwater Manager’'s Resource Center (SMRC).
http://www.stormwatercenter.net/

Kamber Engineering Gaithersberg, Maryland, April, 1991, Sedimentation and Erosion Control,
An Inventory of Current Practices, USEPA,

City of Austin, Texas, March, 2004, Environmental Criteria Manual.
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Stabilized Construction Entrance
EC-5 Photos

Stabilized entrances should consist of well-graded,
washed gravel up to 3 inches in diameter

Stabilized construction entrances reduce trackout to
public right-of-ways or streets
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| EC-5

5-44

Stabilized Construction Entrance
Drawing
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® EC-6 | EC-6: Construction Road
Stabilization

DEFINITION

The temporary stabilization of the subgrade, sub-base, and base of access roads, subdivision
roads, parking areas, and other onsite vehicle transportation routes for dust and erosion control.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H M L
Slope Protection - moderate
Perimeter and Access Controls - high Implementation X
Most effective when used with: Maintenance X
GH-4 Designated Washdown Areas Training X
EC-5 Stabilized Construction Entrance Target Pollutants Removal H M L
‘ EC-7 Dust Control for additional erosion and Oil and Grease X
fugitive dust control. Nutrients X
Alternative BMPs: Sediment
zation Metals
ey Motk byl I L L T :
FIGURES
Photos/Sketches
EC-6 Construction Road Stabilization Photos
CAD Drawings
None
®
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PURPOSE

Roads graded for construction vehicles are especially susceptible to erosion. The exposed soil
surface is continually disturbed resulting in erosion, dust problems, and loss of sediment-laden
runoff. During wet weather, the roads may generate significant quantities of sediment that may
be transported offsite in surface runoff or on the wheels of construction vehicles. Stabilization
helps to increase the compressive strength and durability of access roads. Stabilization also
helps limit dust and erosion created by vehicular tracking and creates easier and safer driving
conditions for construction vehicles and equipment.

APPROPRIATE APPLICATIONS

+ Parking areas (both permanent and temporary) for use by construction traffic

» For phased construction projects where roadways are graded for utility installations, but will
not be paved immediately.

» Detour roadways.

*  When roadway construction occurs in wet weather.
LIMITATIONS

« Measures on temporary roads must be cheap to install and remove

« Aggregate or chemical stabilization to construction roads may need to be applied more
than once during a construction period.

« All unpaved construction roads will generate airborne dust. The contractor should control
dust in compliance with the requirements of the Maricopa County Air Quality Division, refer
to Dust Control for strategies to control dust including the suite of chemical stabilization
methods.

PLANNING CONSIDERATIONS

Construction Road Stabilization can be enhanced when implemented with Designated Wash-
down Areas, Stabilized Construction Entrance, and Dust Control.

RECOMMENDED STANDARDS AND SPECIFICATIONS

There are various levels of road stabilization methods in costs and effectiveness. They are
described in increasing order:
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1. Dust palliative on an untreated/unimproved road.

Chemical dust suppressants, or palliatives, can also act as road stabilization for light traffic
and loading conditions. Refer to Commonly Used Dust Suppressants Table for an overview
of these chemical treatments.

2. Gravel surface road consisting of either aggregate or imported gravel.

Gravel or aggregate will provide additional stabilization to the road surface. A 6-inch layer of
crushed rock (2 - 4 inch nominal diameter), gravel base, or crushed surface base course
should be applied immediately after grading or utility installation has been completed within
the right-of-way. A 4-inch course of aggregate base course may be used in lieu of the
crushed rock.

3. Treated base and sub-base.

The compressive strength of road base and sub-base material can be increased through
chemical treatment including cement and lime/fly-ash. Lignosulfonates have also been
shown to increase the compressive strength of base and sub-base materials. Road surfaces
can also be strengthened using one or more layers of bituminous material (chip seal). Refer
to Chapter 3 of the ADOT Construction Manual for exact specifications and requirements.

4. Composite road section design.

Composite road section design provides the highest level of road stabilization. It also requires
the highest level of design and implementation cost, time, and labor). A typical composite
road section consists of a compacted native sub-grade soil, followed by a stabilized base
course, followed with an unbound base, and finally a wearing surface of asphalt concrete or a
Portland cement concrete pavement. Refer to Chapter 4 of the ADOT Construction Manual
and/or Chapter 10 of the 2004 MCDOT Roadway Design Manual for exact specifications and
requirements.

Temporary roads should follow the contour of the natural terrain to the maximum extent possible
and the slope should not exceed 15 percent. Roadways should be carefully graded to drain
transversely. Provide drainage swales on each side of the roadway for a normal crown section,
or to the downstream side for a super-elevated section. Simple gravel berms without a trench
can also be used. Installed drainage inlets should be protected to prevent sediment-laden water
entering the drain sewer system (see Storm Drain Inlet Protection BMP).

RECOMMENDED MAINTENANCE AND INSPECTION

Inspect stabilized roads at regular intervals (a minimum of once a month) and on a more frequent
basis during rainy seasons. Look for cracks, potholes, and other signs of road surface erosion.
Add rock, gravel, or asphalt patches where necessary to prevent any exposed areas to erosion.
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POST CONSTRUCTION METHODS

Stabilized roads can be converted to a more permanent form, usually when the base and sub-
base has been treated or when a composite road section design has been constructed. Refer to
Chapters 3 and 4 of the ADOT Construction Manual and Chapter 10 of the MCDOT Roadway

Design Manual.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume Il, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site

Best Management Practices (BMPs) Manual.
http://www.dot.ca.qov/ha/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase |I.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

NCSU, North Carolina State University, North Carolina Nonpoint Source Pollution Control North
Carolina State University, (NCSU) North Carolina Nonpoint Source Pollution Control
Measures. http://www.water.ncsu.edu/watershedss/info/bmps.html

Virginia Department of Conservation and Recreation, Division of Soil and Water Conservation,
1992, Virginia Erosion and Sedimentation Control Handbook, Third Edition.

Washington Department of Ecology, August 2001, Stormwater Management Manual for
Western Washington, Publications #99-11 through 99-15.
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Construction Road Stabilization
EC-6 Photos

Comparison of a haul road before and after it
has been stabilized.

Courtesy of Dust Pro, Inc.
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EC-7: Dust Control

DEFINITION

A comprehensive plan to limit offsite sediment depression by minimizing or controlling airborne
fugitive dust.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H M L
Perimeter and Access Controls - high :
Implementation X
Most effective when used with: -
Maintenance X
EC-5 Stabilized Construction Entrance —
Training X
EC-6 Construction Road Stabilization
Target Pollutants Removal H M L
GH-6 Road Sweeping/Trackout Cleaning »
Oil and Grease X
Alternative BMPs: -
Nutrients X
For long term dust control, consider SPC-6 X
Revegetation Sediment X
Floatable Material X
Metals X
Other Construction Waste X
FIGURES
Photos/Sketches
EC-7 Dust Control Photos
Tables
Commonly Used Dust Suppressants
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PURPOSE

Sediments which are transported from construction sites by stormwater runoff, wind, erosion and
vehicle trackout are often re-dispersed to the air by subsequent vehicular traffic and high winds.
Likewise, these sediments may be transported by the next rainfall into public storm sewer sys-
tems. Implementation of control measures to minimize the generation of fugitive dust from con-
struction sites will reduce particulate matter in the air, which has significant health effects to
workers and any nearby residents. There are three methods of dust control: (1) Geotextiles,
mats, plastic covers, and other mechanical methods (2) dust palliatives (soil binders), and (3)
revegetation.

APPROPRIATE APPLICATIONS

Dust control measures should be applied at the following locations and activities:

« Grading Operations (land clearing and earthmoving)
« Dirilling and blasting

« Batch drop operations (loader operation)

« Exposed areas, cleared unstabilized area.

« Vehicle traffic on unpaved surfaces

« Sediment tracking on paved surfaces

« Blasting and wrecking ball operations

« Soil and debris storage piles

The contractor is responsible for complying with the Maricopa County Air Quality regulations. A
summary of the basic requirements are as follows:

« Permits require the use of reasonably available dust control measures.
+ Enforce visible opacity emission limits to determine compliance.

« Require dust control plans for construction or land clearing projects.

« Enforcement activities with priority given to citizen complaints.

« Require contractors to maintain records.
LIMITATIONS

Dust suppressants have a range of limitations and precautions. Refer to Commonly Used Dust
Suppressants Table for limitations of each type of dust suppressant.
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* All dust suppressants are temporary in nature and may need reapplication(s) throughout
the life of a project.

« Dust suppressants require a minimum curing time until fully effective, as prescribed by the
manufacturer, which may be 24 hours or longer. Reapplication may be necessary after a
storm event.

« Dust suppressants will generally experience spot failures during heavy rainfall events. If
runoff penetrates the soil at the top of a slope treated with a soil binder, the runoff may
completely undercut the stabilized soil layer and discharge at a point further down the
slope.

* Dust suppressants may not penetrate soil surfaces made up primarily of silt and clay,
particularly when compacted.

+ Some dust suppressants can be environmentally hazardous, especially if the dust
suppressant dissolves in water. Dissolved chemicals can migrate with the runoff or
percolate further below the ground surface. For additional information, refer to the EPA
document, "Potential Environmental Impacts of Dust Suppressants: Avoiding Another
Times Beach", referenced at the end of this BMP.

+ Some dust suppressants do not perform well with low relative humidity, while others
become slippery or leach out of the soil under heavy precipitation.

PLANNING CONSIDERATIONS

Many of the reasonably available control measures for controlling fugitive dust from construction
sites can also be implemented as Best Management Practices for stormwater pollution preven-
tion. Those best management practices include:

+ Pave, vegetate, or chemically stabilize access points to paved roads.

« Provide covers for trucks transporting materials that contribute dust.

* Provide for wet suppression or chemical stabilization of exposed soils.

*  Provide for rapid cleanup of sediments deposited on paved roads.

« Furnish stabilized construction road entrances and vehicle wash down areas.
« Stabilize unpaved haul roads, parking and staging areas.

* Implement dust control measures for material stockpiles.

+ Prevent drainage of sediment-laden stormwater onto paved surfaces.

« Stabilize abandoned construction sites using vegetation or chemical stabilization methods.
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« Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

RECOMMENDED STANDARDS AND SPECIFICATIONS

There are many products available as dust suppressants for chemicals available and recommen-
dations for their use are summarized in Commonly Used Dust Suppressants Table.

RECOMMENDED MAINTENANCE AND INSPECTION

Dust control is an ongoing process during site construction. Re-application of dust control mea-
sure may be necessary until construction is complete.

POST CONSTRUCTION METHODS

Consider Revegetation or emulsion chip seals for more permanent dust control after the con-
struction project has been completed.

REFERENCES

Tacoma Public Works Environmental Services, January 1993, City of Tacoma Surface Water
Management Manual Volume Il, Construction Stormwater Pollution Prevention.
http://www.cityoftacoma.org/Page.aspx?hid=951#manual

CALTRANS, State of California Department of Transportation, March 2003, Construction Site
Best Management Practices (BMPs) Manual.
http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

U.S. Environmental Protection Agency, December 1999, Construction Site Storm Water Runoff
Control, National Menu of Best Management Practices for Storm Water Phase |l.
http://cfpub2.epa.gov/npdes/stormwater/menuofbmps/con_site.cfm

North Central Texas Council of Governments, December 2003, integrated Storm Water
Management (iISWM) Design Manual for Construction

U.S. Environmental Protection Agency, Nevada May 30-31, 2002, Potential Environmental
Impacts of Dust Suppressants: “Avoiding Another Times Beach” An Expert Panel Summary,
Las Vegas.
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| EC-7_| Dust Control Photos

Wind blown dust.
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| EC-7

Dust Control Table

TABLE 5.2
COMMONLY USED DUST SUPPRESSANTS
Functional
Types x Advantages Limitations
yp Mechanism 9
, . Frequent light applications may be necessary
Moisture wets particles, ) ; ’ s
Freshwater thelretl:y inereasingltheir TEas Usually readily available, low material cost, during hot dry weather and can be labor
and binding them together. and easy to apply intensive. Over application may result in loss
’ of traction, erosion, or points of road failure.
ii?;ﬁf: Tgig?sratzgr}r':;;gf SUOT:tC :f walss Effectiveness in arid and semi-arid regions
At a relative humidity greater : ; 9p ' may be limited due to low relative humidity. It
> A which reduces frost heave and freeze-thaw : - :
. than approximately 30% (77 ; ; is very corrosive to aluminum alloys and
Calcium = . cycles, thereby reducing required road ) . I
. F), the salts within the soil . : ; slightly corrosive to steel. Solubility of
Chloride 4 : ; maintenance. Calcium Chloride also ; ) - ) i
will pull moisture from the air . . <ot calcium chloride results in leaching during
e s ; increases the compacted density of existing oo
above and retain it in the soil. p ; : ; heavy precipitation. Releases heat when
road base material. Effectiveness is retained e Wi rater
after reblading. ’
Reduces evaporation rate of surface
AEER, R e Reney ReTf oy Effectiveness in arid and semi-arid regions
At a relative humidity greater | which reduces frost heave and freeze-thaw may be limited due to low relative humidity. It
% than approximately 30% (77° cycles, thereby reducing required road may . , Y-
Magnesium o ; ; ; ; is very corrosive to aluminum alloys and
Y F), the salts within the soil maintenance. Magnesium Chloride i ; i
Chloride ‘ 2 . B ) ok slightly corrosive to steel. Solubility of
will pull moisture from the air increases the compacted density of existing calcium chloride results in leaching durin
above and retain it in the soil. road base material more than Calcium Keaw precioitation 9 9
Chloride. Effectiveness is retained after y precip ’
reblading.
. ) High solubility results in leaching during
; P Gregtly - dry strengtiv of sail, nqt. heavy precipitation. It is corrosive to
Lignin Agt as a.dhestves by binding humidity-dependent, imparts some plastlglty aluminum alloys due to acidity (CaCOs can
Derivatives soil particles together and to road surfaces, and lowers freezing point —— idity). P & it
curing. of road surface and base. Effectiveness is ;ei;wr:‘ol;:nt i)a:;r;o{)rﬁarzzze;ee}ig?g: Simi
retained after reblading. :
g slippery when wet and brittle when dry.
T % : - Lite S.OIUblmy aﬂeT i LML S Requires proper weather and time to cure
ree Resin Act as adhesives by binding leaching and provides degree of surface No residual effectiveness afier rabladin
Emulsions soil particles together and waterproofing. Imparts some plasticity to EGiliisant FEaliTEs promBLalESHtbLS g;/oid
(tall oil) curing. road surfaces, has a high bonding strength, cjrinp of resi:in hosF:es a:d as P
and is non-corrosive. 9 pipes.
Bind soil particles together by Applicable to a range of emission sources SVZ?:;?:' Z'I’I(;ietrl\\jllzesatszrsigqegntz tS\;:ure.
Synthetic forming a polymerizing and function well in sandy soil conditions. (sunli ht;)de rédatign ~ Ijication
Polymer matrix; a function similar to Some types allow seeded vegetation to . g N . g pp ) .
: ; equipment requires timely cleaning. There is
mls grew througlt the patimar mal. no residual effectiveness after reblading.
Arso%hag:gferaej'hn:::e Surface crusting fracturing arid potholing may
; p. ‘u ) ) : ) . develop. Long-term application may cause
Bituments, binding soil particles together. Water insoluble when dry; provide a degree raadito becometoa hard forreBiadin
Tars, and Petroleum oil products coat of surface waterproofing. Good residual Bitiiments wortlowar freszins Bolit gnd
Resins soil particles, increasing their effectiveness. gp

mass and binding them
together.

petroleum oil products lack adhesive
characteristics.

Cementitious
Based

High purity gypsum mixes
with water and muich to form
a thin cement-like crust on

Flexible, durable, water permeable, arid
resists soil chemicals. Reduces amount of
aggregate required during initial

Cementitious based binders are only
effective for dust control in non-traffic areas.
Instead, consider mixing cementitious based

Binders : construction and has lower maintenance binders with sub-base soils for greater soil
the soil surface.
costs than other dust suppressants. strength.
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Dust Control Table

TABLE 5.2

COMMONLY USED DUST SUPPRESSANTS (CONTINUED)

Relative Cost
Types Ideal Soil Comparison Environmental
y Characteristics (average life Considerations
expectancy)
Minimal environmental hazard. If applied
Low initial cost, high long- excessively, may result in erosion and
Freshwater None term maintenance cost (0 sediment runoff. Supply may be limited
months) in some areas and, depending on the
source, may require a water right permit.
. Plasticityindex8 ; Low initial cost, medium Repeated applications and long term use
Calcium 10-20 percent fines passing : -
Chioride the No. 200 sieve (b long-term maintenance may harm adjacent vegetation (See the
y s y cost (1-6 months) manufacturer's product information).
weight)
Plasticity index>8 Low initialiéost. meditin Repeated applications and long term use
Magnesium 10-20 percent fines passing o may harm adjacent and nearby
‘ . long-term maintenance . ,
Chloride the No. 200 sieve (by vegetation (See the manufacturer's
: cost (1-6 months) 4 .
weight) product information).
Lignin products have high BOD
(biological oxygen demand) in aquatic
o systems. Spills or runoff into surface or
Plasticityindex>8 e :
= : Medium initial cost, low groundwaters may create low dissolved
Lignin 10-30 percent fines passing ; i ing in f il
Derivatives the No. 200 sieve (by long-term maintenance oxygen conditions resulting in fish kills or
5 cost (3-12 months) increases in ground water concentrations
weight) . .
of iron, sulfur compounds arid other
pollutants. (See the product MSDS for
specific information).
Tree Resin PIastlcﬂynndefo . Medium initial cost, low ,
. 10-20 percent fines passing . (See the manufacturer's product
Emulsions . long-term maintenance : :
. the No. 200 sieve (by information)
(tall oil) s cost (1-6 months)
weight)
FESISAROE= High initial cost, low long-
Synthetic 5-20 percent fines passing 9 ) ' 9 (See the manufacturer's product
. term maintenance cost (1- : ;
Polymer the No. 200 sieve (by information)
b 3 months)
weight)
Plastidityindex<3 Use of used oils prohibited. Some
Bituments, y ; . High initial cost, high long- | petroleum based products may contain
<20 percent fines passing ; ; ’ y N
Tars, and : term maintenance cost (1- carcinogenic polycyclic aromatic
i the No. 200 sieve (by
Resins ; 3 months) hydrocarbons (PAHs). (See the
weight) . K .
manufacturer's product information)
Cementitious Dependmg kil typ_e of Low initial cost, medium
cementitious based binder, .
Based 3 % ) long-term maintenance None
Bind will work with both high and cost (3-6 months)
ECerS low plasticity index soils.

August 15, 2013

Erosion Control -7
Page 7 of 7

5-67




Drainage Design Manual for Maricopa County Erosion Control: Best Management Practices

THIS PAGE HAS BEEN INTENTIONALLY LEFT BLANK

5-58 August 15, 2013



Drainage Design Manual for Maricopa County

Erosion Control: Best Management Practices

EC-8

DEFINITION

EC-8: Temporary Access
Waterway Crossing

A temporary access stream crossing is a structure placed across a waterway to provide access
for construction purposes for a period of less than one year.

GENERAL INFORMATION RATINGS
Applicability - Effectiveness Associated Costs H| M| L
Inlet Drain Protection - high -
Debris Management, Cleanup, and Washout Implementation X
- high Maintenance X
Most effective when used with: Training X
None Target Pollutants Removal | H | M | L
Alternative BMPs: Oil and Grease X
None Nutrients X
Sediment X
Floatable Material X
Metals X
Other Construction Waste X
FIGURES
Photos/Sketches
EC-8 Temporary Access Waterway Crossing
Photos
CAD Drawings
Temporary Access Culvert
Temporary Access Ford
August 15, 2013 Erosion Control - 8 5.59
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PURPOSE

The purpose of the temporary access waterway crossing is to provide a safe, pollution free
access across a stream. Temporary access waterway crossings are necessary to prevent con-
struction equipment from damaging the stream and tracking sediment and other pollutants into
the waterway.

APPROPRIATE APPLICATIONS

Temporary stream crossings are installed at sites:
« Where appropriate permits have been secured (404 Permits and/or 401 Certification).

* Where construction equipment or vehicles need to frequently cross a waterway.

* When alternate access routes that do not cross streams impose significant constraints to
the project

+ Construction activities will not last longer than one year.

There are two main temporary access waterway crossings that are generally constructed:

« Temporary access culverts - are effective in controlling erosion, easily constructed, and
allow for heavy equipment loading.

« Temporary access fords - offer very little sediment and erosion control and are only effec-
tive in ephemeral stream channels. Temporary fords are the least expensive waterway
crossing, allow for maximum load limits, and require minimal maintenance.

LIMITATIONS

« Temporary access culverts - often require maintenance and can cause erosion if stream
flow is restricted. Culverts usually disturb the waterway during installation and removal.

« Temporary access fords - offer little erosion control.

« May require section 401 and 404 certification of the Clean Water Act prior to install-
ing a temporary access ford.

+ Special care must be taken for all these practices when crossing an environmentally
sensitive stream. Oils or other potentially hazardous materials should not be used
for surface treatments.

PLANNING CONSIDERATIONS

« Most streams within Maricopa County will be flowing only after moderate to heavy rain-
falls. For minor washes, no crossing may be necessary. For larger streams, the contrac-
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tor should consider the time of year, construction schedule and construction
requirements. For crossing intermittently flowing streams, a shallow access ford or cul-
vert is recommended. Temporary culverts must be sized and installed per the require-
ments of the Flood Control District of Maricopa County or local municipal stormwater
agency.

» Construction in dry streams should be at or near the natural invert of the streambed to
prevent flooding upstream of the crossing. Construction in waterways may be subject to
additional permit requirements. Contact the Flood Control District of Maricopa County or
local municipal stormwater agency for information.

RECOMMENDED STANDARDS AND SPECIFICATIONS

Temporary culverts should be sized and installed per the requirements of the Flood Control Dis-
trict of Maricopa County and the ADOT Construction Manual, Sections 501 and 502.

RECOMMENDED MAINTENANCE AND INSPECTION

« Periodically remove debris behind fords, in culverts, and under bridges.

« Replace protective aggregate from culvert inlets and outlets that were eroded and lost
during a storm.

+ Remove a temporary crossing promptly when it is no longer needed.

» Check for structural weakening of the temporary crossing, such as cracks, and undermin-
ing of foundations and abutments.

* Inspect, at a minimum, weekly and after each significant rainfall. The inspection should
include:

+ Checking for blockage in the channel, debris buildup in culverts or fords, and under
bridges or trapped debris.

« Checking for erosion of abutments, channel scour, riprap displacement, or piping in
the soil.

POST CONSTRUCTION METHODS

Fords are only temporary waterway crossings and the stream must be returned to the original
natural state as it was prior to construction. Temporary access culverts may remain permanent,
per the requirements of the Flood Control District of Maricopa County and the ADOT Construc-
tion Manual, Sections 501 and 502.

August 15, 2013 Erosion Control - 8 5.61
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| EC-8 | Temporary Access Waterway
Crossing Photos

Schematic of a temporary access culvert.

Courtesy of CALTRANS

Temporary access culvert.

Courtesy of NCDOT

August 15, 2013 Erosion Control - 8 5.63
Page 5 of 7




Drainage Design Manual for Maricopa County

Erosion Control: Best Management Practices

| EC-8

Temporary Access Waterway
Crossing Drawing
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| EC-8

Temporary Access Waterway
Crossing Drawing
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