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Executive Summary

The project described herein has led to a convenient, computer-based expert system for
identifying and evduding potentidly effective eodon and  sedimentation-control
measures for use in roadway congruction throughout lowa and elsewhere in the Midwest.
The expert system is intended to be an accessble and efficient practica resource to ad
date, county, and municipad engineers in the sdection of the best management practices
for preventing unwanted eroson and sedimentation a roadway congtruction stes, during
and after congtruction.

The expert system is based on a comprehensve review of the literature on erosion and
sedimentation control methods (ESCMs).  The literature includes diverse in-house
manuds, information on date-DOT webdtes, as wdl as an aray of publications from
vaious agencies (dtate, and federa government) and industry, desgn manuds, federd
and nationa guidelines, and specialized computer programs.  In addition, surveys of date
DQOTs within the U.S. Great Plains and Upper & Middle Missssppi Vdley Regions, and
of lowa County engineers were conducted. The literature review and the surveys led to
the expert system, which comprises a dructured synthesis of information on ESCMs. It
provides information on the principd technicd, implementation, economic, and
operaiond efficiency congderations.

A notable finding of the literature review and the state DOTs survey is the identification
of numerous in-house manuas developed by the various agencies directly involved with
mitigating eroson and sedimentation concerns.  The manuds ae manly in hardcopy
format, though some are in an dectronic format. The literature review and survey
reveded that, dthough extensve ESCM literature exists, much of it is not organized to
endble dffective use by hignway engineers.  This finding motiveted the project
investigators to initiate and devel op a contemporary, computer-based expert system.

The expet system is a comprehensve “inference enging’ that will assst sate, county,
and municipd engineers in the sdection, desgn, condruction, ingpection, and
maintenance of ESCMs for a particular roadway congruction Stuation. The expert
system was designed to ensure that selected ESCMs take into account Ste characterigtics,
the lifetime of the planned method, and lowa's Midwest environment. The expert system
can be further developed by refining its database content and by adapting the current
inference engine for web-based environment. Those further steps were beyond this firgt
phase of the Project.

The project ds0 led to a ggnificant shortli of ESCM research needs.  Among them is
the need to better take into account the impacts on ESCMs of frigid winter conditions. In
this regard, a common concern is the establishment of protective vegetation to mitigate
erosion and sedimentation concerns a roadway congtruction Sites.
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1. INTRODUCTION

Each year, large amounts of soil are eroded from highway dStes especidly from highways
under condruction. It usudly is rather difficult to control eroson a highway congruction
gtes because of the extent of disturbed soil and the difficulty of controlling water runoff.
Though data on the overdl rates of sediment transported to Sreams at these Sites limited,
eroson raes from them are typicaly 10 to 20 times the rates from agricultura land, some
reports suggest erosion rates 1p to 100 times as high (e.g., Goldman et al., 1986). The eroded
S0il incurs severe economic codts (eg., excavation or dredging, soil replacement, highway
consolidation) and environmenta impects (eg., deterioration of water qudity in the
watershed and dreamsde vegddion, removad of important topsoil  condituents).
Consequently, eroson prevention and sedimentation control are mgor factors in the design,
congtruction and maintenance of highways.

Irrespective of project size and eroson-mitigation method, selection of the optimum eroson
control measures for a specific Stuation needs to be facilitated usng a comprehensive, yet
draightforward plan. Besides being technicaly feasble, quick, and economic, the current
goproach in implementing an erosdon control project includes compliance requirements with
federal, state, and loca regulations. Protecting water qudity is of paramount concern in this
regad. The new Phase Il rules from the Environmentd Protection Agency (EPA)
concerning storm-water eroson and sediment control practices are scheduled to be in place
by the end of 2002. Moreover, state DOT’'s must be ready to demonstrate how current
methods, as wdl as new and innovative methods, will meet the waer qudity Standards
mandated by the Phase 11 rules.

Efficent planing for eroson control requires a comprehnensve condderation of dte
topography, drainage pettern, rainfdl data, soil data, exising vegetation, off-gte fesatures
(streams, lakes, buildings), as wdl as avaladle types and operationd characteristics of the
eroson control methods. These varied and complex congderations, commonly limit the
number of problems encountered in finding feasble and economic methods to minimize
egoson.  Seved distiplines of science and engineering are required to address erosion
problems. Highway desgners, project engineers, and maintenance personnd often need the
advice of hydrologists, hydraulic engineers, soil engineers, soil scientigts, agronomids,
landscape architects, and other specidists to minimize eroson problems.

The literature regarding eroson control methods is scattered in diverse published accounts,
such as guidelines or ingructional manuds published by an aray of agencies, such as Stae
Depatment of Trangportation, US Depatment of Agriculture (through its Agriculturd
Research Service and Soil Consarvation  Service), Environmental Protection  Agency,
American Associdion of State Highway Transportation Officids, etc.  The lack of a
centrdized source of information has led to a variety of erosoncontrol desgns and
procedures now in use during highway construction. Therefore, engineers from state DOTS!,
counties, and municipdlities are forced periodicaly to conduct extensive literature reviews of
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eroson and sediment control protection methods. The reviews can be labor intensve,
requiring engineers to survey needs, and develop best management practices for eroson and
sediment control, and to adgpt methods to meet the climatic variations thet prevail localy.

The objectives of the present project are identification and evauation of eroson control
methods utilized in highway gpplications in lowa (and thereby esewhere in the Midwest)
through a literature review and assemblage of this information in a practicd resource. This
compilation provides assurance tha the best appropriate methods for preventing erosion are
being used at each Site, during and after construction.

The present project entalled a comprehensve review of the literature on Eroson and
Sediment Control Methods® (ESCM).  The literature was collected through conventiona
means, internet search, and a survey submitted to the Great Plains and Missssppi Vdley
DOTs. A cursory examingtion of the literature shows that there are numerous guideines for
egoson and sediment control methods used in highway gpplications. The
manualsguiddines'sandard  specifications, however, vary widdy in forma, and often ae
not directly ussful. The literature survey conducted for this study reveded tha dl the
surveyed DOTs rely on guiddines assembled in hardcopy manuas comprisng hundreds of
pages. Manud layout commonly follows conventiond arangement of content; i.e,
temporary measures, permanent measures, or, aternatively, measures for protection of soil
surface, runoff control, and sediment remova. Mog of the newer manuds include the
provisons reated to the Storm Water Pollution Prevention Plans (SWPPP), that are
presented separately.  Important considerations involved in the selection process, such as
ovedl efficiency and suitability of Eroson and Sediment Control Measures (ESCM) for
partticular conditions are not included. It is therefore, often difficult to use the published
literature to quickly identify, assess and efficiently sdect Ste-specific eroson  control
methods for temporary or permanent use.

The project sought to synthesze and dsructure the reevant information on eroson and
sediment control in a effective meaningful way, to facilitate direct access to pertinent
information regarding the ESCMs for a variety of sSte-gpecific conditions.  The information
is dructured as an expet system dedgned specificdly to ad engineers to sdect and
implement eroson and sediment control methods. The expert system is acomputer software
that aids decison-making and design in a paticular fidd. Input from lowa County Engineers
and lowa DOT personnel was sought in order to ensure accessbility and utility of the expert
sysem.

Additiondly, the project identified sgnificant needs for further research and development.
The dudy concludes with suggestions for further development of the expert sysem and
research suggestions to mitigate current limitations of ESCMs.

2 Erosion and sediment control methods or measures are interchangeabl e used in the present report.



2. LITERATURE SURVEY

The review of literature on highway eroson and sediment control methods, included
publications from diverse sources. state DOTs websites, industry, and triba, date, and
federd government publications, desgn manuas, federd and nationd guiddines, and
computer programs. The list of resources used for the compilation of the expert system
database is provided in Appendix A.

Particularly ussful information was obtained from a survey of sate DOTS in the U.S. Great
FPains and Upper & Middle Missssppi Vdley. The quesionnaire used in the survey, the lig
of contacted persons, the summary of the survey responses, and specific comments are
presented in Appendix B. The synthess of survey information tabulated in Appendix B
shows that the surveyed DOTSs use a vaiety of literature sources for addressng Eroson and
Sedimentation Control problems.  The common characteridtic for dl DOTS, in this regard, is
thaa most them have developed ther own in-house compilations of manuds/guiddines,
possbly to take into account specific issues related to locd date conditions. The most
frequently cited references are as follows:

1) International Eroson Control Association. “How To Put the BEST Back Into Your
Best Management Practices (BMPs),” Short Course - Reference cited by Kansas,
Oklahoma, Wyoming

2) Environmental Protection Agency (1992). Storm Water Management  for
Condruction  Activities Developing Pollution Prevention Pans and Best
Management Practices, Publication No. EPA-833-R-92-005; Washington, DC —
Reference cited by Kansas and Missouri

These references a o are primary sources of ESCM information for lowa DOT.

The last publication appears to be the most used reference.  The content of EPA Publication
EPA-833-R-92-005 (EPA, 1992) is adopted in al in-house avalable guiddines because it
refers to the development and implementation of the Storm Water Pollution Prevention Plans
(SWPPP). The plans are federdly mandated for construction works spanning arees larger
than 5 acres (2 ha, 29,234 ) to regulate the discharge of pollutants. Section 402 of the
Clean Water Act edtablished the Nationd Pollutant Discharge Elimination Sysem (NPDES)
to regulate the discharge of pollutants from point sources. SWPPP is closdy rdated to
eroson and sediment control works, as they are potentid sources of pollution that reasonably
may be expected to affect the qudity of storm water discharge associated with roadway
congructions. EPA (1992) has a useful dructure that follows the steps usudly incurred with
ESCM desgn and implementation. Phase 3 of the EPA (1992) contains recommendations
for the best management practices for eroson and sediment control.

The survey reveds another common feature, namely that dmost every sate DOT compiles
its own customized st of manuas/guiddines adgpting best management practices for erosion
and sediment control to dlow for the climaic variations that preval in the respective date.
An increesng number of these publications is available on the internet, some a no charge,
some procurable & modicum prices. The availability of the literature in dectronic format is



advantageous because the software used for displaying the documents contains rudimentary
search engines that provide increased flexibility in use. However, the search engines are
generd toolswith limited functiondity for efficient selection of an ESCM.

The literature review aso searched the internet and software for information on ESCMSs.
Both dectronic sources of information are being actively developed, and hold grest promise
for disseminating information on erodon and sediment control for roadway applications.
However, currently these sources have not attracted independent use.

In summary, the literature and internet surveys show that there exis numerous sources of
information covering aspects of ESCM design, congruction, permit compliance, inspection,
and removd. The exising sources are useful for desgn enginers, or engineers with vast
experience in the area.  However, the sources often are difficult to be used by practitioners
with limited experience on ESCMs, such as city and county engineers with limited access to
colleagues with extensve ESCM expertise.  The number of information sources avalable in
electronic format is growing, but these sources do not yet dgnificantly aid the decison
making and design.

Rather than compiling a new st of paper guiddines on ESCMs, the present study initiated
the development of an expert sysem to ad ESCM sdection. The bulk of the literature
surveyed for this study now is enclosed in the expert sysem. The content structure and
operation of the system are described next.



3. EXPERT SYSTEM FOR SELECTION AND DOCUMENTATION OF ESCM s
3.1. Expert System Concept

The work described leads to an expert system that identifies and provides specifications on
eoson and sediment control measures for highway applications in lowa (and thereby
elsawhere in the Midwest). The expert system assembles pertinent literature on eroson and
sediment control in an efficient, practical source that can be accessible for highway engineers
of vaious leves of technicd background. An expet sysem is the best choice for
accomplishing this task. The role of the expert sysem is to identify tha the gppropriate
methods for erosion and sediment control are used at each Site, during and after congtruction.

An expet sysem (ES) is a type of computer gpplication program that aids decison making
or solving problems in a particular fidd by usng knowledge and andytica rules defined by
experts in the fidd. Expert sysems are part of a generd category of computer gpplications
known as atificid intelligence, because these computer applications perform tasks that
would otherwise be performed by a human expert. For example, there are expert systems
that can diagnose human illnesses, make financia forecasts, and schedule routes for ddivery
vehicles. Some expert systems are designed to take the place of human experts, while others
are designed to aid them. To design an expert system, one needs to study how human experts
make decisions and trandates the rules into terms that a computer can understand.

Human experts solve problems by usng a combination of factua knowledge and reasoning
ability. In an expert sysem, these two essentidls are contained in two separate but related
components, a knowledge base and an inference engine. The knowledge base provides
gpecific facts and rules about the subject, and the inference engine provides the reasoning
ability that enables the expert sysem to form conclusons. Expet sysems aso provide
additiond todls in the form of user interfaces and explanation facilities. User interfaces, as
with any gpplication, enable people to form queries, provide information, and otherwise
interact with the system. Explanation facilities, an intriguing pat of expert sysems, endble
the systems to explain or judify their conclusons, and they aso enable developers to check
on the operation of the systems themselves.

3.2. ESdesign principles

The expet sysem (ES) desgned during this study is a comprehensve guide amed a
assding date, city, and county engineers to sdlect, design, condruct, inspect, and mantan
eroson-control measures.  Specid atention was given in the design of ES to ensure that the
optimum solution for mitigation of soil eroson effects takes into account Site conditions, the
lifetime of the planned solution, and conditions in lowa The current verson of the expert
sysem is configured for PC platforms.  Further development of the database, as a web-based
engine, can be expanded to other user categories, i.e, associate genera contractors, design
engineer, consultant engineers, etc.



The present ES was developed with its users in mind. Discussons with state DOT personnel
during the initid Stage of ES deveopment emphaszed that primary users will be fidd
engineers.  Suggestions collected from state and county engineers prompts to development of
the ESfor ESCMs. The design of the ES was guided by the principles described below:

— Comprehensive simulation of the ESCM decision-making process. All technicd
elements involved in the sdection of the control measures are incorporated in the ES
(objectives, type, dte evauation, ESCM specifications).  Permitting condderations
relevant to sdlection of the ESCM are aso included.

— Multi-layered information. User interfaces for each requested input or output
information are contained by two or more layers. the fird layer addresses generd
information valid for classes of ESCM, while the subsequent layers address details
pertaining to specific factors or sdected ESCM. Given the fact that fiedd engineers
are only occasondly implementing ESCMs, the terms of the interfaces are explained
in plain language to accommodate various technica backgrounds.

— Sdf-contained.  The various levels of information meke the ES a comprehensve
source of information that does not need additiond references to guide in the
sdection of the gppropriate ESCM for a particular Stuation.  When needed, the user
is directed to additiond sources of information regarding data collection, and data
interpretation and evauation.

— Portability. The current design of the ES assumes user access to a persona computer
(PC). Further development condders trangtioning to web-based verson of the ES
that will dlow user to access the information from any computer. Each of the steps
involved in the decison making process can be printed as hardcopy containing
exclusvely the specifications related to the ESCM of interest.

—Compact format and efficient navigation. Use of the multi-layer sructure dlows
minimization of the number of ES intefaces. Navigation rules are dmple and
draghtforward, thereby enabling users to form queries, provide information, and
efficently interact with the ES. The ES prompts the user when input data are
incomplete or the functions are not yet implemented in the engine.

— Flexibility. The desgn of the ES dlows unlimited further development and upgrading
of the database with minimum changes to the core ES eements.

—lowa specific. Though the information assembled in the ES is collected from various
gate DOTs and lowa counties, priority was given to include ESCMs evidently best
auited for lowa and to rely in principd on the literature resources avalable in the
state.

The ES interfaces were designed using Borland C++ Builder, Verson 5.0 (Borland Software
Corporation). The ES database was organized using Paradox 7 (Corel Corporation).

3.3. ESknowledge base

The content of the ES is based on relevant information regarding eroson and sedimentation
control methods collected from the sources described in Section 2 with specid emphasis on
ESCMs utilized in lowa, Great Plains and Upper & Middle Missssppi Vdley state DOTs.
The review of the information was not a smple compilation of the eroson control measures



used in highway gpplications. The review was conducted to develop a structured synthesis
encompassing al the redevant dements involved in ESCM design, condruction, inspection,
maintenance, removal, economica consderations, and efficiency consderations. Once st in
place, the ES can be updated and upgraded to include the best management practices (BMP)
as they develop.

Projects that expose areas of soil to eroson, such that sediment could adversdy affect
operations on the highway or associated rights-of-way, could be introduced into receiving
waters, or could affect adjacent properties, sendtive environmental resources need to provide
ESCM. Effident planning for ESCMs requires a comprehensive knowledge of the ste to be
protected, permitting requirements, as well as the avaladble types and operaiond
characterigtics of potentid ESCM. The database attempts to take into account al of the
vaiadles that impact the decison making process when one sdects a BMP for ESCMs.
Projects involving no cdearing and grubbing, excavation, stockpiling of topsoil, borrow or
congruction of embankment normadly will not require an ESCM. Therefore, they are not
incdluded in the ES. Examples of such actions are inddlation of lighting, Sgning, traffic
ggnds, guardrals, weed spraying, pavement making, sed coaing, and planting of
landscaping materids.

3.3.1. ESCM type
For dtuations where ESCMs are needed, the leading principle in differentiating the methods
is the type of erosion or sediment control to be undertaken:

. Quick and short-term (0-6 months) ESCMs to be applied during and
immediately following highway condruction (eg., roadway grades, roadsde
diches, embankments, cut dopes, stream banks, drainage outlets).

. Trangtiona ESCMs (6-12 months)

. Long-term erosion control methods (more than 12 months)

- ESCMsfor trangtioning from short-term to long-term erosion control mesasures

3.3.2. ESCM Purpose
The information compiled organized in accordance with ESCM purpose.  Common purposes
areasfollows

Eroson Control Method (ECM) to keep soil in its origind location (eg.,
temporary or pemanent seeding and planting, mulching,
geotextiles, chemica dabilization, sod dabilization, vegetaive
buffer drips, protection of trees, preservation of naturd vegetation,
dust control, soil retaining measures, stream bank stabilization)

Sediment Control Method (SCM) to keep soil close to its origina location
(eg., dlt fence, sraw bades or brush barriers, sediment trap,
sediment basin, brush barier, dranage swae, subsurface drains,
pipe dope drains, level spreaders, storm drain inlet protection, rock
outlet protection, reinforced soil retaining systems, gabions)



Eroson and Sediment Control Method (ESCM) to protect typica roadway
elements that combine both types of controls (eg., road ditches,
swales)

Storm Water Management Control Method (SWMCM) to control pollutants
after condruction is complete (eg., retention pond, detention pond,
infiltration measures, vegetated swales).

Each of the above purposes is further categorized in terms of method functiondity of the
ESCM in practical dtuations, i.e, protection of dopes, borrow/stockpile, perimeter control,
sediment trapping, water conveyance, energy disspation structures, and retention structures.

3.3.3. ESCM construction phasing
An especidly important condderation when sdecting control methods and developing
ESCM plans is to ensure that each appropriate congtruction phase is considered. The three
phases that an ESCM plan should address are:

initid dearing phase
intermediate grading phase
find gabilizetion of the Ste.

The initid phase should address the perimeter controls required at the initid clearing gage to
prevent sediment from leaving the dte. The intermediate phase should reflect the controls
required during congruction. The third phase of eroson control is the find dabilization of
the dte and inddlaion of the permanent controls. Some of the most important practica
means to implement these controls are summarized below.

Perimeter Controls. These controls usudly are inddled &fter the clearing and
prior to any grubbing of the dte. The controls are located in keeping with the
natural topography of the ste and the limits of congtruction. The purpose of these
controls is to prevent off-dte damage by minimizing the sediment that leaves the
dgte. In mogt cases, these controls will remain in place throughout the congtruction
of the project. Typica perimeter controlsinclude:

. Filter barriers (slt fence, straw baes, and brush barriers)
. Divergon structures (diverson berms and channels)
- Sdttling structures (sediment trgps and sediment basins)

Intermediate Controls. The mog criticd ad mog difficult phase of erosion
control is the intermediate phase, especidly during new  congruction.
Intermediate controls are implemented as the project progresses from the
grubbing dage to the find grade. This is the dage of congruction when earth
moving activities are a a maximum. At this point, both the extent of exposure and
the duration of exposure is greates making the Ste most susceptible to erosion.
Temporay erodon controls must be implemented in incrementd dages as
congruction progresses. In addition, some permanent Structural controls such as



culverts, sorm sawers, and some waerways are inddled. Intermediate controls
commonly include:

. Temporary dope drains

. Temporary channd linings

. Mulching

. Temporary and permanent turf establishment
- Checkdams

. Settling Structures

- Inlet protection

Final Controls. The lagt phase of eroson control includes find sabilization of the
dopes and waterways, dabilization of outfdls, and other disturbed aress. Mogt
find controls are permanent, however some temporary controls may be used.
Find controlsinclude:

- Permanent turf establishment

. Channd linings

. Temporary dope drains

. Checkdams

. Outlet protection

. Curbs, gutters and downdrains (chutes)
- Road inlets

Some ESCMs actudly may serve in more than one phase. For ingtance, filter barriers and
setling dructures may control sediment from the initid phase through the find dope
dabilization. Also, in some recongruction projects, the only ESCM phases required may be
theinitid and find controls.

The ES does not directly rdate the ESCMs with the different stages of the highway
congtruction, but the introduction section of the ES warns that developing ESCM plans might
require multiple iterations through the ES database in order to address dl the dements of the
project (eg., perimeter control, soil protection/stabilization, water conveyance, sediment
trgoping) and the different stages of roadway condruction (initid, intermediate, and find
phases).

3.3.4. Erosion and water runoff estimation
Up to this point, the ES's knowledge-ase addresses control measures in accordance with their
purpose and type (short, trandtiond, permanent). The next ES steps concern the prediction
of eroson. The ES addresses only erosion processes associated with water action, because
ranfdl and its associated runoff are the primary source of eroson in the United States,

especidly inlowa

The ES is desgned to provide quditative and a quantitative estimate of the eroson potentia.
Currently, the ES provides only quditaive eroson potentid. Quditative assessment of the
factors involved in eroson prediction suffices for appropriate selection of control measures



for paticular dte conditions. Further devedopment of the ES will include the quditative
asessment of the eroson potentid by implementing cdculation engines using the avaladle
to edimate sediment yield or water runoff. This last ES cgpability will enable designers to
efficiently select ESCMsin direct rdaionship with the actua sediment ddlivery rates.

The ES items consdered herein attempt to take into account al of the varigbles that impact
the decision making process when one sdects a BMP® for erosion or sediment control. The
following factors are incorporated in the ES knowledge base:

Area type the location of congruction Ste (urban, semi-urban, rurd) can raise
particular issues and concerns (e.g., sfety, aesthetical aspects)

Waeshed area dze:  this factor directly involved in evduating the eroson
and water runoff potential

Soil type soil type is an important factor influencing sediment yield due to the
wide range of soil susceptibility to erosion

Topography: geographic relief (dope stegpness and length in principd) in the
watershed is a basic item to consider in connection with erosion

Climatic factors these are important for soil and vegetation development and
determination of eroson and runoff

Ground cover: ground cover (eg. vegetation, leaf litter, or rock fragments)
changes the effects of rainfdl and runoff on the soil surface.

Land use temporary or permanent reduction in the ground cover can be
caused by such activiies as grazing, logging, mining, fires,
urbanized devdopments in the vicinity of the dte can impact the
sediment yidd

3.3.5. ECMs

There is a wide variety of eroson and sediment control measures and means to classfy them;
i.e, temporary-permanent, structura-non-structural.  On-going research and implementation
efforts are further dedicated to find new means to control eroson and sediment control and/or
to improve the efficiency of the exising ones. The ESCMs congdered in the ES refer to
those currently used in ESCM day-by-day practice. The ES does not include ESCMs that are
dill under evauation (eg., compost-based ESCMs). Table 1 presents dl the ESCMs
contained in the ES knowledge base, listed in dphabetica order.

3 BMP= Best Management Practice
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Tablel. List of ESESCMs

# ESCM Description
1 Bench A slightly reverse sloping step on aback slope to reduce slope length.
5 Berm ditches A temporary or permanent ridge of soil located to channel runoff water to
planned location.
. Used in conjunction with filter fabric, filter sediment from runoff before leaving
3 | Brush barriers :
asite.
4 | Channd liners Control measure used to facilitate the establishment of avegetative growthin a
drainage way or as a protection prior to the placement of a permanent armoring.
A drainage way used to convey runoff through, along, or around an area.
5 Channels Conveying runoff in achannel that has an uninterrupted positive grade to the
outlet.
6 Check dam A small temporary barrier or dam constructed across a drainage ditch.
Divert flood flows and redirect storm runoff to another area such asabasin or a
7 Culverts
trap.
Detention . .
8 basins Depressed areas that store runoff during wet weather and dry the rest of the time.
9 Ditch checks | Protect ditchesfrom erosion and to filter sediment from flowing water.
10 Diversions A temporary or permanent dike or berm located so water can be directed to
planned location.
1 Energy An obstacle placed at the outlet of a drainage pipe or any other location that
dissipaters requires reduction of rapid water flow to prevent erosion.
. A temporary ridge of porous material such as stone or gravel, that can be
2 Filter berms stabilized in rows, banks, or mounds.
13 Filter strip A strip of grass planted at right angles to the flow of runoff.
14 Flotation silt A silt curtain used in alake or pond to keep silt-laden water within the
curtain construction area.
15 Infiltration A trench designed for the filtration of storm water and collection of
trench sedimentation.
16 Infiltration A depressed areawith avegetated bottom, similar to adry pond. Used asstorm
basin water management designed to reduce the peak flow for a2 to 10 year storm.
17 Inlet Carries runoff water in an underground drai nage system; used in conjunction
protection with storm drain diversion measures.
18 Mattin A temporary erosion control practice used for the establishment of vegetation
9 that helps protect seeding and increase germination.
19 Mulching Applying plant residue or other suitable material to protect the soil surface.
20 Outlet An apron or other energy dissipating device placed at the outlet of adrainage
protection pipe.
n Per manent Permanent seeding of lawn grasses and tall grass mixtures used as an effective
seeding method of controlling long term erosion.
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2 Retaining A constructed wall used to assist in the stabilization of cut or fill slopeswhere
walls permissible slopes cannot be obtained without the use of awall.
2 Retention A permanent pool of water that has the capacity to store storm water until itis
pond released from the structure.
24 R?{ﬁtrr: een t A device used to transport water in astructure to alower level without erosion.
Sediment A basin created by excavating and/or building adam across awaterway. A
25 basin sediment basin usually consists of adam, a pipe outlet, and an emergency
spillway.
Stairstep grading used in soils containing large amounts of soft rock which may
% Serrated cut be impossible or impractical to smooth grade.
Shoulder Used during fill slope construction for the purpose of conveying flow from the
27 )
drains roadway surface level down to the toe of slope.
28 Shrubs Used for the control of surface drainage and soil and wind erosion.
29 Silt fence A temporary barrier of geotextile fabric used to intercept sediment on small
drainage areas. Thisisone of the most convenient ESCM.
Used to intercept and convey surface runoff at anon-erosive velocity to a
30 | Slope/Terrace suitable outlet and to retain runoff for moisture conservation.
31 Soddin Used to cover bare soil with cut sod (usually bluegrass) in order to provide rapid
g ground cover and stabilization of the soil. Often used in waterways and flumes.
32 Straw bales Are used to filter sediment from runoff in sheet flow applications.
5 Surface Used to provide arough finish on clay soils. This procedure should generally be
roughening used after the fall seeding period has passed.
2 Temporary A depressed areain adrainage location that allows the runoff to slow and the silt
sedimenttrap | to settle.
%5 Temporary Seeding grasses and legumes planted on disturbed areas of soil. Grass cover is
seeding the most effective method of controlling erosion.
%6 Temporary A structure (metal or flexible pipe) used to carry runoff water from the top of a
dopedrain slope to the bottom.
- Salvaged topsoil placed over subsoils that provides agrowing mediafor
s7 Top soiling establishing a cover of grass.
38 Trees Used for the control of surface drainage, soil and wind erosion.
. A perforated conduit such as pipe, tubing, or tile installed beneath the ground to
9 Under drains intercept and convey ground water.
40 Vinesand Used for the control of surface drainage and soil and wind erosion.

ground covers
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3.3.6. ESCM Specifications

The ES provides in one place dl the eements needed for the user to sdlect the best ESCM
option. At this point in time, due to the limited resources avalable for the project, the
decriptive dements regarding each ESCM  are provided as citations of reference(s),
including the page where the specific information can be found. Despite of the extensve
literature used for compiling the present ES, the references are limited to those used by the
lowa DOT (IDOT), as wdl as lowa county and municipd enginegrs. This limit is used
because of consderations of accesshility and technica acceptance by DOT, county, and
municipal engineers.  Future development of the ES will include detailed Plan Notes, Specid
Provisons, Supplementd and Standard Specifications for each ESCM. It is envisoned that
the ES will use direct links to exiging internet information or may duplicate the information
in an dectronic format.

Each ESCM is characterized by specific consderations related to the following ESCM
implementation aspects.

- Planning: developing eroson and sediment control plans requires multiple
iterations through the database to address the different stages of roadway
condruction; i.e, initid phase, intermediate phase, find phase, and coordination
with transportation and other agencies

. Dedgn

- Condtruction

- Inspection/mai ntenance/stabilization/remova

. Efficiency (advantages/disadvantages, obstacles, fidd experiences); most of the
input in this category stems from the lowa County engineers survey

- Compliance requirements

. Payment unit

3.3.7. Permitting

The U.S. Environmenta Protection Agency, under the Clean Water Act, requires that
discharges of sorm water from congruction sites (incuding highways) which disurb more
than 20,234 mi (5 acres, 2 ha) of land must be covered by a Nationad Pollutant Discharge
Elimination Sysem (NPDES) permit. Phase Il of the federd NPDES permitting process
(compulsory by March 8, 2003) will reduce the size of the disturbed area to 4050nT (1 acre,
0.405 ha). For these projects, IDOT is respongble for preparing and implementing a Storm
Water Pollution Prevention Plan (SWPPP) to be submitted to lowa Department of Natural
resources (DNR).

The six mgor phases for the development of a SWPPP in conjunction with ESCMs are:

Site evaduation and design development
Assessment

Control sdlection and plan design
Certification and notification
Congtruction and implementation

Find gabilization and discontinuetion
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ES's knowledge database addresses the technica aspects of ESCM sdection within the
framework of SWPPP deveopment. For user convenience the ES includes the st of
checklists as described in lowa's Generd Permit No.2 for the development of the pollution
prevention plan.  All the information included in ES is needed for developing a pollution
prevention plan. Currently, the ES does not include dl the eements necessary for preparing
SWPPP. The missing dements are runoff water qudity, type of recelving body of water, and
waste disposal controls. Those dements might affect the sdection of an ESCM, however not
as much as would the technicd consderaions. Runoff water qudity information can be
obtained from various agencies including the U.S. Geologicd Survey, State, or locd
watershed protection agencies. Identification of the name and the location of the body of
water that will receive the runoff from the highway condruction ste is usudly avalable from
county, State, or USGS maps. Congtruction of roads may require the use of toxic or
hazardous materiadls such as petroleum products, pesticides and herbicides. Proper disposa
of congruction-ste waste must comply with the pertinent regulations (Sate or locd waste
disposd sanitary sewer or septic system regulations, control of offste vehicle tracking, and
control of alowable non-storm water discharges). The dements presently not in the ES can
be added during a subsequent developmentd dage, so that the ES includes al eements
required by the pollution and prevention plan.

The information contained in the ES is collected from a wide variety of sources. Vaious
documents may be referenced in the ES, but not included due to posshble concerns for
copyright infringement. It shdl be the respongbility of the user to secure those documerts as
needs dictate. Note that some of the Manuads and Standard specifications referred in the
database can only be obtained by purchasing. The ES knowledge base is subject to periodic
revison and it shdl be the respongbility of the user to ascertain the document being used is
the most current edition. The ES verson shown in this project contains the most current
informetion.

3.4. ES structure and analytical rules

The ES attempts to incorporate, within its inference engine, specific rules and facts applied to
the knowledge base in order to lead the user to the selection of ESCMs. The dements of the
database are connected through “drings’ and “logica” connections.  The lig of the
connections in the database is provided in Table 2. That table has more than 30 logicd
fidds Each logicd fidd corresponds to the sdection of a step (i.e, A, B, C, etc). For
example, A2 fidd corresponds to the sdection of the second option in Step A, i.e,
‘Trangtiond’. Therefore, if one measure can be used as a ‘trangtiond’ measure, this fidd
should be marked ‘true’.  The default setting for al database cdls is ‘true’.  As the user
makes the Input sdlection, the program validates/cancels the default setting.  Sdection is
based on those connections thet remain “true’ after the didog.

The rules and facts are based on the literature review and andyticad judgment. The following
dependencies are incorporated in the ES rules:
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- conventiond dassficaions
Type (duration) of the ESCM
Purpose of ESCM
Erosion type
permitting requirements are related to drainage are extent, ESCM construction,
ingpection, maintenance, removal
ESCMs are related to the roadway construction phase
- dope stegpness and length are related to erosion potential
safety and aesthetical consideration are related to the area type
control measures are related according to their nature (ECM, SCM, ESCM,
SWMCM) to the gppropriate analytica rules

The ES's interfaces enable users to pose queries and to interact with the ES. The interfaces
provide generd and detailed information in each sep to facilitate understanding of interface
terminology and selection judtification.

Table2. ESRules
Par ameter/Specifications Dependencies

ES INPUT INFORMATION Multi-dimensional

A. Typeof erosion or sediment control

A.1. Short term (0-6 months)

A.2. Transitiona (6-12 months)

A.3. Permanent (> 12 months)

A.4. Transitional and permanent (> 6 & > 12 months)
B. Erosion control objective

B.1. Erosion Control Measure (ECM)

B.1.(a). Slope Protection/Stabilization A1, A2 A3 A4
B.1.(b). Borrow and Stockpile Protection A.landA.2
B.1.(c). Stream Bank Protection A.landA.3

B.2. Sediment Control Measure (SCM)
B.2.(a). Perimeter Control A.landA.2
B.2.(b). Sediment Trapping A.landA.3
B.2.(c). Water/Runoff Conveyance A.landA.3

B.3. Erosion and Sediment Control Measure (ESCM) ALA2, A3 A4
B.3. (a) Roadway ditches ALA2, A3 A4
B3. (b) Swales A3
B3. (c) Energy dissipation structures A1, A2 A3 A4

B.4. Storm Water Management Control (SWMCM) A.3

C. Areatype

C.1. urban Asand Bs

C.2. semi-urban Asand Bs

C3. rurd Asand Bs

D. Drainage ar ea extent
D.1. <20,234nf (5 acres, 2 ha) No NPDES permit
D.2. >20,234nt (5 acres, 2 ha) NPDES permit
Quantitative parameter assessment* Not implemented

E. Soil erodibility
Qualitative parameter assessment*
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E1A

El B

E.1C

E.1D

Quantitative parameter assessment

Not implemented

E. Gradedope (steepnessand length)

Qualitative assessment:

F.L (3 0-3%

Low erosion potential

F.1. (b) 3-8% Medium erosion potential
F.1. (c) > 8% High erosion potential
Quantitative parameter assessment Not implemented
F.1 Climate

Qualitative assessment

lowa climate* * *

Quantitative parameter assessment

Not implemented

F.3 % drainage area covered by ground/vegetation

Quantitative parameter assessment

Not implemented

F.4 Landuse

Quantitative parameter assessment

Not implemented

G. Typesof water erosion

G.1 Sheet B.1.(a) or B.1(b).
G.2 Splash B.1.(a) or B.1(b).
G.3 Gully B.2.

G4 Rill B.2.

G.5 Stream bank B.1.(c)

H. Sediment yiedld & Water runoff estimation

Sediment yield equation

A.lorA.2andB.1.(a) or
B.1.(b), B.2.(a), B.2.(b)
Not implemented

Water runoff equation

A3orA.dand
B.2.(c)orB.3
Not implemented

ES OUTPUT INFORMATION

. Recommended Erosion & Sediment Control Measure

ESCM(s) selected by ES
based on all the above
dependencies

J. ESCM Planning

- Reference(s), Page
- Checklist

K. ESCM Design

- Reference(s), Page
- Checklist

L. ESCM Construction

- Reference(s), Page
- Checklist
- Permit requirements

M. ESCM inspection/maintenance/stabilization/removal

- Reference(s), Page
- Checklist
- Permit Requirements

N. ESCM efficiency (advantages/disadvantages, obstacles, field
experiences)

- Reference(s), Page

- 1A County Engineers survey

input

0. ESCM Compliancerequirements

List of regulatory agencies

P. Payment unit

Payment units provided

* Function to be implemented in the ES by addition of an interactive estimation engine

** Based on gross estimation of the parameter effect
*** Only ESCMsrelevant to lowa climate were included in the ES
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The ES rdates the type of eroson and sedimentation processes to a principle upon which an
ESCM is based. For example, sediment from sheet and rill eroson can be normaly
controlled by land treatment measures, such as land grading and vegetation, wheress
sediment derived form channd-type eroson usudly requires sructura measures (SCMs).
The man varigbles involved in quantitative estimation pf the eroson and sedimentation
processes are sediment yidd and water runoff.  Sediment yidd is rdaed to the amount of
didocated materid due to eroson and subsequent transport from the sSte. Water runoff is an
important parameter for the sdection and design of the eroson structura measures.  No
equation presently exists whereby an eroson control planner can determine the most cost-
effective solution to a specific eroson problem. There are, though, raionships to caculate
sediment yidd for different type of eroson processes and sSmilar reaionships for water
runoff caculation,

Erosion and Sedimentation. It is important to distinguish between eroson and sediment
yidd. Eroson is the process by which soil particles are detached by water or wind.
Sediment yidld (sedimentation) is the amount of eroded sediment transported through the
dranage area.  Sediment yield is the most important factor for consideration, because
predicted eroson rates are generdly smdler due to depostion, dope change, etc. It is
sediment yied, which causes off-gite, water quality problems.

There are a number if gpproaches to determine the sediment yied from a watershed.
They depend on watershed environment and the data avallable (IECA, 1993). A typica
relationship is the Universal Soil Loss Equation, which is suitable for esimation of sheet
and rill erosion processes (IECA, 1993);

A=R"K'L"S"C'P

where A is the average ahnud rate of eroson (tondacrelyear), Risthe ranfdl factor, K is
the soil erodibility factor, L is the dope length, S is the dope gradient, C is the cover
factor, and P is the conservation practice. Similar predictive equations are avallable for
edimation of gully, channd, and strembank erosion.

Water Runoff. There are severd methods for estimation of storm runoff discharge.
One of the mogt-often used methods for smal drainage areas (A < 200 acres) is the
rational formula;

Q=C i A
where Q is the runoff discharge (acre-inch per hour @ 1 ft¥/sec), i is the rainfdll

intengity (inches per hour for a duraion corresponding to the concentration time T),
and A isthe drainage area (acres). Tcisgiven by

077
T = 0.0663L

c 0.385
S
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where Tc (hours), L is the dope length (kilometers), and S is the dope Stegpness. The
runoff coefficient, C, is an edimate of the fraction of totd ranfal tha will appear as
runoff. Runoff coefficients for Stes with more than one land use are edtimated by
cdculating a weighted average (based upon the area) of the runoff coefficients for
each land use. For large areas use specidized references (Simon and Korom, 1997).

When the sediment eroson and runoff equations will be implemented, the user has to
identify the sources of sediment, determine the rates of eroson from each type of source, and
edtablish the rdative contribution of each source to the total. Based on this input, the ES
evauates what ESCM treatment or mitigating approach should be recommended to reduce
the sediment yidd. Moreover, the ES evduates the rdative effects the mitigating measures
will have in reducing sediment yield and damages. Hard numbers can be develop for some
vaiables, but, when compaing dissmilar technologies, more subjective consderations
sometime influence the decision making process.

3.5. Selection process

The ES leads the user through a step-wise process comprisng the following seps and
sequence;

INPUT INFORMATION

Step 1. Identify issues and concerns (regulatory environment, public opinion)
Step 2. Develop gods and objectives
Step 3. Evduate erosion potentid (areasize, topography, soil erodibility, existing ground/vegetation, land use)

OUTPUT INFORMATION

Step 4. Nominate and eva uate aternative ESCMs

Step 5. Screen and select best ESCM

Step 6. ESCM Plan/design

Step 7. ESCM Construct

Step 8. ESCM Monitoring/mai ntenance/stabilization/removal

Step 9. Miscelaneousinformation (ESCM efficiency, compliance requirements, payment unit)

ESsquence 1 -2 -3 -5 -6-7-8-9. Asthereisno universd agreement regarding
what conditutes an optimad solution for a particular Stuation of eroson and sedimentation,
sdecting ESCMs from the suggested li must be based on users judgment and experience
for dmilar conditions. The ultimate sdection of an agppropriate ESCM for a particular
gtuation is made by the user in step 4.

In addition to the suggested ESCMs made by ES in step 4, the user’s find ESCM sdlection
should consider the following objectives:
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limit both ortand off-Site impacts to acceptable levels

fadilitate project congtruction while minimizing congruction and maintenance
costs

be smple to congtruct

minimize interruption to norma congtruction procedures and operations
ensure safe operation of the features protected

The configuration of the ES is such that Step 4 (Nominate and evaduate dternative ESCMYS)
is organized in one layer (interface). This festure enables the user to view dl the suggested
ESCMs on the same screen.  Moreover, the specifications for the sdected ESCM are
contained in the same layer. This sngle-layer configuration dlows quick and efficient
comparison of smilar specifications for the suggested ESCMs.

An additiond feature is incorporated in the ES for experienced users. In the firs steps of ES
navigation, users who ae knowledgesble upfront of the ESCMs likdy needed for the
protection project a a specific Ste can directly sdlect the ESCMs necessay for their project
plan. Smilar to a desgn manud, the ES conveniently provides dl the pertinent information
avalablein therdevant literature.
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4. SAMPLE OF EXPERT SYSTEM NAVIGATION

A sequence of ESCM sdlection and documentation is provided bel ow:

([ IHRB Erosion and Sediment Control Measures Database

Introduction

IHRB Erosion and Sediment Control Measures

Introduction

The present database is a structured synthesis on the selection, design, construction, inspection, and
mamtenance of Sest Management Practices (BMP) for Brosion and Sediment Control Measures
(ESCMD). The database mformation i3 a compilation of specialized literature and other resources collected '
from federal, state, and local highway construction agencies, with special emphasis on ESCK BIMPs used
by Lowa, Great Flains and Upper & Middle Mississippi Valley state DOTs. Despite that the database
was tallored for Iowa users, the enclozed mformation is not exhaustive and some situations might require
good mdgment and past expenence under similar inplementation conditions.

Efficient planning for erosion and sediment control requires a comprehensive knowledge of the site to
be protected, permitting requirements, as well as the operational characteristice of E3CIs The database
atternpts to take mto account all of the vaniables that tnpact the decision making process when one
selects a BWP for ESCMs. The database leads the user through a step-wise process comprising the
following sequence;

INPUT INFORMATION

Step 1 Identifiy 1saues and concemns (regulatory environment, public opinion)
Step 2: Develop goals and objectives
Step 3: Evaluate erosion potential (area size and topography, soll erodibility, existing groundfvegetation,

& @ [

land use)
OUTPUT INFORMATION !
LIV [, [ RUPVOS SR TPRE S [, R S ISP S, ol ool ) e
Il IHRB Erosion and Sediment Control Measures Database g i %

DATABASE NAVIGATION RULES

The button usage is the following:

T -

G0 1o the PreviOUS §OTERM == s mmmmm o oo oo oo o e e e o e e = J

Ifthe necessary EZCM 15 known, check here to display all the

database options (Hsted m alphabetical order) - - oommo oo = >
a
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(& IHRB Erosion and Sediment Control Measures Database

INPUT INFORMATION
!Type of Erosion or Sedimentation Control
®  Zhort term {0~ & months )
®  Transitional {6~ 12 months )
®  Permanent (= 12 months )
®  TransonPermanent (= & months & = 12 months )

Step 1: Type of Erosion or Sedimentation Control

" Transitional  Permanent " Trans /Ferm,

significant grading, projects with grading along live streams, andfor other enwronmentally sensiive areas
identified i the environmental process. The controls should be prownded during construction to prevent
soil eroded from the construction area fromn entering adjacent watercourses,

Construction ttems include temporary seeding and mulching, sediment basins, sedinent dams,
diversion dikes, temporary ditch protection, temporary slope protection, filter fabric fence, slope draihs,
and sedunent removal  Other miscellaneous erosion control measures melude: erosion control mats and
blankets, repar seeding and mulching, cormmercial fertilizer, water and mowing, rock check dams and
Type C rock channel protection.

The size of the entire drainage area contributing flow to a roadside ditch and the ratio of disturbed to
undisturbed area are used to determine the desired ercsion control methods. Inmany cases, the major
pottion of the contnbuting area will be beyond the project nght-of-way limits. For these cases it will be
necessary to divert the off-project flow before it reaches the area disturbed by project construction,
Flow from the area disturbed by construction should be treated prior to combang it with off-project
dramage:

Temporary soil ercsion and sediment control measures should be provided for all projects hawving Lo

i)
D

(I IHRB Erosion and Sediment Contral Measures Database

INPUT INFORMATION

Eeep soil ON the onginal location = Eresion Cantrel Measure (ECI)

Eeep soll CLOSE to the onginal location = Sediment Cantrol Measure (SCTM)

Control pollutants i storm water after construction 15 complete (permanent meagures) = Storm
Water Management Contrel Measures (SWHNCM)

Step 2: Erosion Control Purpose:

Erosion Contml M_easure_(ECM] ECI: keep soil on the otiginal location,

& Slope Protection/stabllization: lowa's General Penmit WMo 2 requires that

" Borrow and Stockpile Protection: disturbed areas of the construction sites that

 Stream Bank Eratection will not be redisturbed for 21 days or more

SR e -

Sedimentation Control Measure (SCM) Zl;;tagﬁa:f: 1:??5;;;;?:&:22;2:}1 ¢ 14

" Penmeter Control precluded by show cowver. In the event of

" Sedirment Trapping snow cover, stabilization must be mitiated ag

© Water/Runoff Conveyance soon as practicable thereafter. Examples
include: temp oraty seeding, permaretit seeding
and plantmg, mulching, geotextiles, chermical

| [Note for all ECMs

Erosion and Sediment Control Measure

T Roadway difches stabilization, sod stabilization, vegetative buffer
 Swale: strips, protection of trees, preservation of
 Enerqgy dissipation structures natural vegetation, dust cont.r.ol, ;oﬂ retalting

G o L R measures, stream bank stabidization).
(SWMCM)

i/
@
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([ IHRB Erosion and Sediment Control Measures Database

a

INPUT INFORMATION

Area Type

The location of construction site (urban, semu-urban, rural) can raise particular issues and concerns (e.g,
safety, public opinton, enwirenmental nterest groups, and aesthetical aspects) that can affect selection of
[ESCMs.

Step 3 Area Type
S

™ Semi-Urban ~ Rural

Erosion, safety hazards and mamntenance may be mntmzed by use of propetly designed:
+  flat side slopes that gradually transition to the natural terrain;
+ benching steep slopes where rock or imited right-of-way iz encountered;
+ dramage channels - width, depth, cross section, slope aignment and protective treatment,
+ inlets, especially with regard to location and spacing,
+  culvert outlets;
+ groundwater mterception facilibes;
+  dikes, herms, etc. to protect backslopes;
+ sedimentation dewices such as silt fences, silt traps, ste.

Landscaping that focuses on natve vegetation also aids erosion control In addition, landscaping can
minitnize fiture construction and mamtenance costs, and provides a more assthetic roadway environment.
Landscaping should focus on;

an amm s b A an A s vhdin o e b i el manm an mmmale L

SAFETY AND AESTHETICS |

2
A =
ks &

e @ [

I IHRB Erosion and Sediment Control Measures Database

INPUT INFORMATION

Drainage area extent

Typically, in one physiographic area, the larger the dramage area, the larger the sediment wield, but the
rate of sedinent wield per unit area decreases as the size of the dfainage are increases. This is because
larger areas generally have less overall slope, smaller proporiions of upland sediment sources, and a more
oppotrtunity for the deposition of sediment on flood plains and alluvial fans.

Step 4: Drainage Area Extent

*20.234m2 (bacres 2ha ) - Ne NPRDES Pamiit Required

© »20234m2(bacres, 2ha) - NPDES Permit Reguired

 Quantitative Parameter Assessment (Enter numerical value it vealculations are
conducted)

< 20,234 m* (5 acres, 2 ha)

No NPDES permil requived
Mote: NPDES Pahse II permutting that will be enforced m March 2003, replaces the above minimum value
with 4,050 m2 (1 acres; 0.405 ha),

& @ (I
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(¥ IHRB Erosion and Sediment Control Measures Database

INPUT INFORMATION

S90il Erodibility

Soil erodibility defines the propensity for soil particles to become detached by action of water. Soils are
classified by the Matural Eesource Conservation Service into four Hydrologie Zoil Groups. The Hydrologic
Soil Groups are based on the soil's runoff potential. The four Hydrologic Sotls Groups are A, B, Cand D,
The & group generally has the smallest muinoff potential but a high nfiltration rate, whereas and D's the
greatest. Details of this classfication can be found in ' Urdan Hedrology for Small Watersheds' published
by the Engmeering Diviston of the Matural Eesource Conservation Service, United States Departiment of
A griculture.

Step B Soll Erodibility
Qualitative Parameter Assessment
(  Group B  Group C  Group D

" Quantitative Parameter Assessment (Enternumerical value if calculations are
conducted.)

Group A iz sand, loamy sand or sandy loam types of soils. It has low roneff potential and high infiltration
rates even when theroughly wetted. They consist chuefly of deep, well to excessively dramed sands or
gravvels and have a high rate of water transmission.

i/
@

Maore | nformation . ]
([ HRB Erosion and Sediment Control Measures Database L._J i @
INPUT INFORMATION
seneral Terms
Jame Mexture Class names Hydrologic Soil Group**
Sandy Soils Coarse Fand &
Loarmy- Sandd &
oderately Coarse Eandy Loam &
Fine Sandy Loam AIE
edium ery Fine Sandy Loam B |
L oaim B
Bit Loam B
Bitt B
odetately Fine Clay Loam [
Eandy Clay Loam [
Bty Clavy Logm Lo
Clay Soils Fine Eandy Clay o]
Bty Clay o]
Elay 8]

Eetum to Main Screen I

& @ (I
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INPUT INFORMATION

Chlimate

Climatic factors are important in determining rate of runeff and for wegetation development.
Temperature, rainfall intensity, duration, frequency, randrop distribution, seasonal distribution of ramfall, and
freezing-thawing cycle are all important factors in the erosion process. MNumerical values for the abowe
indicators can be obtained from Climatology Bureau, Towa Department of Agnculture and Land
Stewardship (hitp/fwww. agriculture state.ia us/climatology. htm) or Ifidwest Fegional Climate Center
(=httpdfmec sweume edu=).

Step 6-2: Climate

& Qualitaliye Assessment:

" Quantitative Assessment (Enter numetical value if
calculations are canductad.)

TOWA Climate,

2
A £
ks &

e @ [

1 HRB Erosion and Sediment Control Measures Database

INPUT INFORMATION

Percentage of the Drainage Area Covered by GroundVegetation

Areas coversd by groundivegetation that can be incorporated in the final design of the ESCIs can
|re duce rainfall impact, reduce surface water velocities, assist with mfiltration, trap sediment, and promote
Ipermanent vegetation. Those areas should be areas should be preserved of left as open space.

Step 6:3: Percentage of Wegetation Cover

{(Enter numeticalvalue it

¥ Quantitative Assessment; calculations are conductad.)

This iz NOT implementad yet.
Ground [%6) = | Wegetation (%) = |

Estimate the percentage of dranage area covered by leaf litter, rock fragments, and undistirbed vegetation.

o
i <
¥ i@

& @ (I

24




1 IHRB Erosion and Sediment Control Measures Database

INPUT INFORMATION

Land Use
Mo mformation.

Step 64 Land Use

© Quantitative Assessment (Enter numericalvalue if calculstions ars conductad.)

A_ Are thiere land uses that can remove or reduce the natural vegetation
{e.q. livestock grazing. fires potertially affecting the road right-of-way)?

g, Are there urbanized developments Upstream the drainage area that can
" increase siginificantly the runoff coefficient for the construction area?

Estimate coefficient for conservative evaluation of the runoff coefficient due to land use.

1 HRB Erosion and Sediment Control Measures Database

INPUT INFORMATION

Types of water erosion
Sheet and rill erosion can nermally be controlled by land treatment measures such as land contouring and
wegetation, whereas sedunent denwved from chamnel type erosion usually requires structural measures.

Step T: Type of Water Erosion-

The following type(s) of water erosion is{are) expected to occur.

(1) Shieet Erosion YES
(2) Splash Erosion YES
(8) Gully Erosion NO
t4) Rill Erosion NO
(5) Stream Bank Erosion NO

& @ (I
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3
2

INPUT INFORMATION

Erosion and Sedimentation

TRT_i_ . hnl

Step 8-1 Sediment Yield

Sediment Yield & Water Runoff Estimation

It 1z important to distnguish between erosion and sediment vield. Erosion i the process by which
soil particles are detached by water of wind.  Sediment yield iz the amount of eroded sediment
transported by the drainage area. Sedmment delivery ratio 1z the ratio of eroston rate to sedunent yeld
and is typically calculated on an average annual basis. Sediment yield is the mest imp ortant factor for
consideration because the predicted erosion rates are in general smaller due to deposition, dlope change
etc, It 1s sediment wield, which causes off-aite, water quality problems.

& Quantitative Assessment (Enter numeticalvalue if calculations are conducted.)

This Iz MOT implemented yet.

Sediment yield estimation

Iiethods of LDetermiming sediment Yield

1 Than it Fmam ™ i mdnan . mam e i mand ] m T i

Practical equations for estimnation of sedunent weld are reproduced from: International Eroston
Control Association (1993), “Practical Approaches for Effective Erosion and Sedument Control” MNotes
for a shott course sponsored by IECA, Streamboat Springs, COQ,

There are a mumber of approaches to deterrmiming the sediment yield of a watershed depending on the
envirottnent and the data available, These approaches may be generally divided mto five categories;

B =

e @ [

I IHRB Erosion and Sediment Control Measures Database

£
El

INPUT INFORMATION

Are the following inputs correct?

Step 1. Type of Erosion or Sediment Cantrol:

Step 2. Erosion Control Objectives
Step 3. Area Type:

Step 4. Drainage Area Extent::

Step 5. Soll Erodibility:

Step 6-1. Slope Steepness and Length;
Step 6-2. Clirnate

Step 6-3. Vegetation COver:

Step 6-4, Land Use

Shart Tertn | 0.7 8 months)
Slope Protection/Stabilization
Urban

=20234m2 (B acres. 2ha)
Group A

0-3 2. Low Eresion Potential
Mot implemented yet

Mot implemented yet

Mot implemented yet

& @ (I
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QOUTPUT INFORMATION

iI'he database cutputs one or more ophions technically feasible. Selection of the best practical solution
for a particular situation 15 left to the user's udgment. In addition to the technical criterion, the following
criteria are suggested for consideration:
® cost-effectiveness
L] avalability (local suppler or mmediate shipment)
. feasibiity (quick and easy application, minimal traming for application, flexible applicability to a
vanety of field conditions)
. durabiity (mamtain structural e grity duntg mstallation and persist until permanent vegetation 15
established)
. compatibility (materals selected i regard with public acceptability and enwronmental sensttivity)

Recommeded Measures = 7 Description of Measures

NAME ™ Seeding grasses and legumes on disturbed

¥ Temparary seeding [ areas of zoil. A ground cover of grass iz the
| |Mulching |=|  most effective method of controlling erosion.
|| Topsoiling

W Straw bales

L Silttence

|| Temporary slope drain
o Fewvetment flume

i/
@

I IHRB Erosion and Sediment Control Measures Database

OUTPUT INFORMATION

Temporary seeding

MAME e Inspection ] Efficiency ] Compliance ] Payment ]
Y Tempararny seeding Planning ‘ Design | Construstion
i Muiehing ~| ESCM Pianning

Topsoiling - - ; ; - T
| Straw hales Developing erosion and sediment control plans requires multiple I
i~ Siltfence iterations through the database to address the different stages of
e ; T roadway construction:
|| ! Bmporan siops crar ®  Tnitial phase - select penmeter controls
| |Revetmeant flume | ® Tntermediate phase - select controls durmg construction (from
Py ,.),"' grubbing to final grading)

- ® Final phase - stabilization of the site- and mstallation of
: t controls

Seeding grasses and PEDRANEIL Lon . :

. 99 : ®  Coordination with transp ottation and other agencies (zee
legurmes on disturbed : .

: Compliance requirements)

areas of soil, A
ground cover of grass CHECKLIST
is the most effective Iowa's NPDES General Permit No.2 .
mathod of COﬂT[’O”ihg PRE-CONITREUCTION REQUIRELENTS b
erosion, Details can be found in

Mo specific information 15 available for this ESCM

& @ (I
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3

QOUTPUT INFORMATION

Temporary seeding

NAME e

Temporar, seeding
| |Mulching

| -

|| Topsoiling

W Straw bales

L Silttence

|| Temporary slope drair
| |Revetmentflume

<l
3 | (2]

Seeding grasses and
legumes on disturbed
areas of soil, A
ground cover of grass
s the most effective
method of controling
erosion,

Inspection ] Efficiency ] Compliance ] Payment
Flanning Ciesign Construction
ESCHM Design

In addition to goals and objectives for the facilibies being constructed, the
design of an ESCM should also consider objectives which will limit the
amount of pollutien in storm water runoff from the construction site, such
as:
Identify areas to be preserved or left as‘open space
Avoid disturbance of sensitive areas such as; steep andior stable slopes
® Areas with sols susceptible to erosion
®  Surface waters, mcluding wetlands
® Existing dranage channels

Details can be found in

Cable, J. K. and Dolling. H. (1994) lowa Construction Site
Erosion Control Manual. lowa Department of Natural Resources;
Page 2.32

|
J

e @ [
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£

OUTPUT INFORMATION

Temporary seeding

NAME i
Temparary seeding
| |Mulching

|| Topsoiling

L Straw bales

| -

_|Silttence
Tempoarary slope drait

Rewvetment flume
e
3 T [2]

Seeding grasses and
legumes on disturbed
areas of soil, A
ground cover of grass
is the most effective
method of contralling
erosion,

Compliance ] Payment
Construction

Inspection ] Efficiency ]
Flanming | Design

ESCM Construction

Efficient site management for effective erosion and sediment control |
may mvolve the followmg considerations: =
® TInstall down slope and side slope perimeter controls before
the land disturbing activity ocours.
® Do not disturb an area until it 15 necessary for construction to
proceed
Disturh the smallest area possible
Cover or stahilize distrbed areas as soon as possible
Time construction activities to Lt tmpact from seazonal
climate changes or weather events.
® Delay construction of mfiltration measures until the end of the

constiction project when upstream drainage areas have been [
Details can be found in

Cable, J. K. and Dolling. H. (1994) lowa Construction Site
Erosion Contral Manual. lowa Department of Natural Resources;
Page 2.32

]

& @ (I
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QOUTPUT INFORMATION

Temporary seeding
NAME | Flanning ] Ciesign | Construction ]
Y| Temparary seeding| Inspection | Efficiency | Compliance | Payment |
bulching Ell
_-TDpSDiIing ! ESCM Inspection{Maintenance/Stabilization/Remoyal
|| Straw bales The following actions should be considered in connection with the “
| |Siltfence Storm Water Pollution Prevention Plan
Temporary slope drait ®  Towa's General Permit Mo 2 requires inspection every 7 days
il B trarelin & and within 24 hours of the end of a sterm of 0.5 inch or greater
= il of rainfall Al distrbed areas of the site, areas from material
&l [ storage, locations where wehicles enter or exit the site, all of the
ESCh s that are dentified as part of the plan and accessible
Seeding grasses and discharge locatons must be mspected. ESCMs must be in (s

legumes on disturbed
areas of soil, A
ground cover of grass
is the most effective
method of controling
erosion,

Details can be found in

Cable, J. K. and Dolling, H. (1394) lowa Construction Site
Erosion Contral Manual. lowa Department of Natural Resources;
Page 2.32

e @ [

I IHRB Erosion and Sediment Control Measures Database

OUTPUT INFORMATION

Temporary seeding
MAME e Flanning ] Design | Construction ]
M Temparary seeding Inspection Efficiency ‘ Compliance |  Payment |
Mulching =
[ Topsailing ESCM Efficientcy (Advantages/Disadvantages. etc.)
iStraw hales llingis (1999), Landscape Design and Erosion Cantral: Page
_|Silttence 59-8(12)
_|Tempoarary slope drair
Rewvetment flume
|| ]
| (2]

Seeding grasses and
legumes on disturbed
areas of soil, A
ground cover of grass
is the mast effective
method of contralling
erosion,

& @ (I
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QOUTPUT INFORMATION

Temporary seeding
NAME s Flanning ] Ciesign | Construction
¥\ Temparary seeding| | Inspection |  Efficiency Cornpliance ‘ Payment
tulching E|l
_-TDpSDiIing ESCM Compliance Requirement
|| Straw bales ' The following actions should be considered to comply with the Storm  [#
Siltfence Water P ellution Prevention Plan
ATempDrary slope drait »  Compliance nieeded for more than 20,234 m? (5 acres, 2 ha) of | -
il B trarelin & area disturbed by construction actrvibies such as cleanng,
= il grading or excavation. Mote that WPDES Phase 1T (compulsory
< il [ by March 8, 2003) require permit for more than 4050m? (1
acre, 0405 ha) of area disturbed by construction actinties.
Seeding grasses and + lowa's General permit Mo 2 requires that a complete Motice of
legumes oh disturbed Intent (TTOT) be submitted at least 24 hours before construction
areas of sail, A activities begin.
ground cover of grass + Towa's General Permit Mo 2 requires that Towa DIE needs to
is thie st effective be notified that final stabiization has been reached through a
1 Metice of Discontinuation within 30 davs after final stabilization %

method of controling
erosion, Details can be found in

Mo specific information i5 available for this ESCM

|
J

e @ [
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OUTPUT INFORMATION

Temporary seeding

MAME e Flanning ] Design | Construction
Temparary seeding Inspection | Efficiency | Compliance Payment
| [Mulching El :
| |Topsoiling . Payment Unit
|| Straw bales ! per acre
_|Silttence

| -

Tempoarary slope drait

Rewvetment flume

| (2]

Seeding grasses and
legumes on disturbed
areas of soil, A
ground cover of grass
is the mast effective
method of contralling
erosion,

& @ (I
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5. CONCLUSIONSAND RECOMMENDATIONS
5.1. Project summary

The objectives of this project are to evduate the literature on eroson and sediment control
measures, t0 synthesize the best management practices relevant to lowa conditions in an
efficient forma, and to formulate further research lines that sSgnificantly improve current
practices in eroson and sediment control applied to roadway construction.

The project involved a comprehensve literature review on highway eroson and sediment
control methods, including specidized publications, state DOTs websites, industry, various
publications (tribd, date, and federd government), desgn manuds, federd and nationd
guiddines, and computer programs. Particularly useful in the review were two surveys. One
survey wes of sate DOTs in the U.S. Great Plains and Upper & Middle Missssippi Valey.
The second survey was of lowa County Engineers.

The gsate DOTs survey reveded that the current practice for documentation of eroson and
sediment control methods (ESCM9) is the preparation of and periodica upgrading of in-
house manuds, disseminated in hardcopy or eectronic format. The most cited references for
direct use (or otherwise assmilated in the manuas) are EPA (1992) and IECA (1993). The
literature review adso reveded that, though extensve ESCM literature exits, much of it is not
configured for convenient use by highway enginears. This finding directed the project to
develop a contemporary, computer-based expet sysem for use by highway engineers
seeking guidance on ESCMs.

The expet sysem designed in the dudy is a comprehensve inference engine amed at
assiging date, county, and municipd engineers in the sdection, planning  and
implementation of ESCMs. It is developed to ensure that the sdlected ESCMs take into
account dte characteridics, the lifetime of the planed solution, and lowas Midwest
environment. The expert sysem suggedts potentid ESCMs for a paticular Stuation, and
provides generd and detalled information on the technicd dements involved in ESCM
design, condruction, ingpection, mantenance, remova, economicd condderations, and
efficency.

The expert system developed during this project is the first of this kind for ESCM purposes.
The system potentidly can serve other state, county, and municipad engineers beyond lowa
Given tha this fird verdon of the expert sysem is PC based and addresses limited user
categories, it is anticipated that by further refining the levd of detal of the knowledge
database and by trandtioning to a web-based platform, the expert system can be considerably
enhanced.

In parald with the literature synopss and the development of the expert system, the study
identified further research needs regarding methods and materids for eroson control, and
methods for trangtioning temporary methods to permanent ones. A vauable input in this
direction was assembled through the survey collected from the lowa County Engineers.
Next section summarizes future developmentd directions asindicated by the present study.
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5.2. Recommendations

5.2.1. Expert system development Phase 1|

The current verson of the expet sysem is fully functiond and improves the ability of
engineers to efficiently sdect ESCMs.  An ES better helps sdection of ESCMs than does the
present diverse array of published articles. However, the initid stage (betha verson) of the
ES was built for PC platforms, and, due to limited resources, is limited in the level of detall
of the ESCM gpecifications.  Subgantiad additiond benefits can be ganed by further
developing the current expert system database content, and by adapting the current inference
engine to aweb-based environment.

The main objectives of a Phase Il of work for the project would be to accomplish the
following tasks:

1

Review the ES daabase to ensure it includes IDOT in-house expertise in ESCMSs.
This gep entails close collaboration with IDOT personnel to add specifications
contained in Plan Notes Specid Provisons, Supplementd and Standard
Specifications for each ESCM. During Phase | of work, several sources were
inaccessible to the project investigators (eg., files in Microgation format). Also, the
avalable resources did not readily fecilitate preparation of gpecific materids in
electronic format (through scanning).

Implement the quantitative assessment part of the ES. Table 2, column 2 illustrates
the other potential capabilities of the ES that are not yet implemented. The addition
of a inference engine for the quantitative assessment will extend the functiondity of
the ESto additiond user categories (e.g., design engineers, consultant engineers, etc)
Trangtion the ES from PC to web-based platforms. The current synthesized literature
review on ESCMs is a vauable tool for users, but it was not built usng date-of-the-
at information transfer technologies. The PC-based ES developed by this study can
be adapted for web-based environment to take advantage of important capabilities of
the web-based tools, such as.

— centralized management of the ES knowledge base

— efficient and quick upgrading of the database (in matters of hours the database
can incorporate the latest updates deemed necessary and ready for users)

— quick dissemination

—avoidance of conflicts in inddlaion due to the large vaiety of user PC
hardware and software

— minimum maintenance

—effident use of links to other rdevant sources of information avaladle on
internet

Evduate the rdationship between ESCM planning and implementation and the
permitting regulations and restructuring of the database to include this reaionship.
Although the ES was developed with the regulatory framework in mind, the current
literature review and ES development mainly focused on the technicd aspects of the
ESCM <Hection. Further development of ES can include dl the consderations
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required by the implementation of the Storm Water Pollution Prevention Plans that
successfully and  efficiently integrate technical aspects with regulatory agencies
requirements.

Deveop a training program, including an ingructor's manud, and deliver training for
users. The ES was desgned in a smple forma with user-friendly interfaces to be
eadly utilized. However, training sessons would be good opportunities to speed up
product implementation/dissemination. Moreover, a training program could foder,
through hands-on demongrations and direct interaction with the users, further actions
to enhance the functiondity and content of the ES.

5.2.2. Research needsin the area of ESCMs

Temporary and long-term erosion-control measures have been subject of extensve research,
evauation, and continuous improvement.  However, dSgnificant unresolved issues remain,
epecidly for eroson control of areas subject to difficult environments (eg., steep dope, or
frigid winter conditions). Phase| of the project led to the following research priorities:

1

2.

Investigate frigid temperature effects on the underlying erosion processes (shed,
gplash, rill, gully)

Asess impacts of frigid weather on the effectiveness of ESCMs, especidly those
methods including establishment of protective vegetation

Evauate current practices for stream bank protection and their monitoring

Investigate eroson control efficiency during trandtioning from cool season grasses to
warm season grasses

Evduate lowa <specific <ol erodon processes in redionship  with  rainfal
characterigtics (intensity and duration, droplet size, storm patterns, average soil
temperatures, frost-free days)

The research needs identified during Phase | of work should be assessed through a survey of
other state DOTs to determine how other agencies successfully and efficiently resolved
gmilar concerns.  The survey can efficiently provide directions and practicd approaches in
conducting the proposed research issues.
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Manud” Report prepared for the lowa Department of Natural Resources.
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Memorandum 00-60, Chapter 59: Landscape Design and Erosion Contral.

lllinois Department of Transportation (2002). Eroson and Sediment Control,
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A.2. REFERENCES PROCURED THROUGH INTERNET SURVEY OF GREAT
PLAINS AND UPPER & MIDDLE MISSISSIPPI VALLEY STATE DOTS
WEBSTES

Arkansas http://www.ahtd.state.ar.us/
Standard Specifications for Highway Construction 1996
http://www.ahtd.state.ar.us/contract/progcon/general/stdspecs.htm
Supplemental Specificationsto Arkansas' 1996 Standard Specifications for Highway Construction:
Contains information for seeding and geotextile fabric applications
http://www.ahtd.state.ar.us/Contract/ProgCon/General/SUPPSPEC.HTM

[llinois http://www.dot.state.il.us/
1. Erosion and Sediment Control Procedures and Practices for Construction Sites, Northeastern Illinois
Planning Commission, 1993, (video tape, 18 min.). Demonstrates practices and procedures to follow at
construction sitesto control erosion and sediment.

2 (filed)™. Illinois Department of Transportation, Highway Standards— drawings available at:
http://www.dot.state.il.us/desenv/hwystds/rmdgn.html

3. Standard Specifications, BDE Special Provisions and Highway Standards
Including: Earthwork, Landscaping, and Erosion control
http://www.dot.state.il.us/desenv/hwyspecs.html

4. Environmental Reviews for a particular location; relevant erosion control procedures,
http://www.dot.state.il.us/desenv/rt67i mpact/start.pdf

Indiana http://www.ai .org/dot/
1 (filed). Indiana DOT standard, Section 205: http://www.ai.org/dot/T S/standards/book/mar/2-
1999.pdf

available from Indiana Department of Transportation Technical Services— see sample

Kansas http://www.ink.org/public/kdot/
No available references(KDOT Temporary Soil Erosion and Sediment Control, 1997 — can be
purchased)

Kentucky http://www.ktc.uky.edu/ktctmb.html
1. (filed) Kentucky Transportation Cabinet (1998). Standard Specifications and Standard Drawings
Erosion Control for Highway Construction; at: http://www.kytc.state.ky.us/design/memos/8-98.htm

2. Video catalog: Design, Structure, materials, environment, etc.
http://www.ktc.uky.edu/tx/Video2001. pdf

Michigan http://www.mdot.state.mi.us/
No availablereferences (MDOT Soil Erosion and Sediment Control Manual, May 2000 — can be
purchased)

1. Road Design Manual:

a) Environmental Chapter
http://www.mdot.state.mi.us/design/englishroadmanual /erdm10. pdf
b) Gradesand Earth Chapter
http://www.mdot.state.mi.us/design/englishroadmanual /erdm02. pdf

! The document is available in hardcopy
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2. Soil Erosion and Sedimentation Control Program: Training manuals, county agencies, permits,
applications
http://www.deqg.state.mi.us/lwm/water¥5Fmagmt/soil /soils.html

Minnesota  http://www.dot.state.mn.us/
1. Road Design Manual, Section 8-5.02.
2. Erosion Control Plans- http://www3.dot.state.mn.us/sampl eplan/english/erosion.htm
3. (filed). Design Scene, Chapeter 13: Turf Establishment published at:
http://www.dot.state.mn.us/tecsup/scene/chapters/scene_13.html
4. Seeding Manual from the Office of Environmental Services, Turf Establishment and Erosion control
Unit:
http://www.dot.state.mn.us/environment/seeding_manual/M anual 2000. pdf

Missouri http://www.modot.state. mo.us/
1 (filed).Genera Special Provisions and Supplemental Specifications to 1999 Missouri Standard
Specifications for Highway Construction, Missouri Highways and Transportation Commission,
Jefferson City, Missouri (7/1/2000):
http://www.modot.state.mo.us/design/stdplan/metric_images/m80610d.pdf
2. Missouri Standard Specifications for Highway Construction, Missouri Highways and Transportation
Commission,
Jefferson City, Missouri (1999) — available only through purchase
3. General Construction Manual http://www3.modot.state.mo.us/coman.nsf/

Nebraska http://www.dor .state.ne.us/
1 (filed). NDOR Construction Manual: http://www.dor.state.ne.us/ref-man/cman-toc.htm
Division 800 - Roadside Devel opment and Erosion Control
2 (filed). NDOR Standard Specifications: http://www.dor.state.ne.us/ref-man/spece.htm

Oklahoma  http://www.okladot.state.ok.us/
Fabric Formsfor Erosion Control, Oklahoma DOT, 1980, (videotape, 15 min.). Thisvideo shows uses
for geotextile fabric formsin erosion control

Ohio  http://www.dot.state.oh.us/
1 (filed). Item 207 Temporary Soil Erosion and Sediment Control; published at:
http://www.dot.state.oh.us/spec/207.htm
2 Environmental services http://www.dot.state.oh.us/oes/

T ennesseenttp://www.tdot.state.tn.us/

1. (filed) Tennessee Department of Transportation (1995). Standard Specifications for Road and Bridge
Construction, Division || — Construction Details; found at:

http://www.tdot.state.tn.us/constructi on/specbook/95sec800.pdf

Wyoming http://wydotweb.state.wy.us/
No availablereferences
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A.3. REFERENCES PROCURED THROUGH INTERNET SURVEY OF OTHER
THAN GREAT PLAINSAND UPPER & MIDDLE MISSISSIPPI VALLEY
STATE DOTSWEBSITES

A.3.1. StateDOTs

California
1. Construction Manual (2001). 4-20 Erosion Control and Highway Planting California Department of
Transportation, pdf document published at:
http://www.dot.ca.gov/hg/construc/manual 2001/chapter4/chp4_20.pdf

Florida
No availablereferences

New Hampshire
1. New Hampshire Department of transportation (1997) Standard Specifications for Road and Bridge
Construction, Section 645, published as pdf document at:
http://webster.state.nh.us/dot/specifications/specifications.htm

Washington
1.Highway Runoff Manual:
http://www.wsdot.wa.gov/fasc/EngineeringPublications/M anual s/Highway . pdf
2. Erosion Control Manual- not published but refered at:
http://www.wvdot.com/10%5Fcontractors/10b2_manualform.htm

A.3.2. Federal agencies

Comments.
- FHWA adoptsin 1994 Val. [1l AASHTO (1992) as guidelines.
- DOT has“The BMP for Erosion and Sediment Control” 1995

AASHTO
No availabler efer ences

FHWA
1. (filed) Document (1994) stating that FHWA adopts Vol 111 AASHTO Highway Drainage Guidelines
1992
2. Federal Highway Administration (1994). Erosion and Sediment Control on Highway Construction
Projects— published at (only references to other documents):
http://204.29.171.50/framer/1000/def ault.asp?real name=Federal +Highway+Administration& cc=US& |

c=en%2DU S& framei d=1565& providerid=112& url =http%3A %2F%2Fwww%2Ef hwa%2Edot%2Egov
%2F

NCHRP
Available through purchase from the TRB library (http://national academies.org/trb/bookstore/)
1. Israelsen, CE; Clyde, CG; Fletcher, JE; Israglsen, EK; Haws, FW; Packer, PE; Farmer, EE. (1980).
“EROSION CONTROL DURING HIGHWAY CONSTRUCTION--MANUAL ON PRINCIPLES
AND PRACTICES. “ NCHRP Report 221
2. A companion document (NCHRP Report 220) describes the research that was conducted as
background for preparation of the manual above: Israelsen, CE; Clyde, CG,; Fletcher, JE; Israglsen,
EK; Haws, FW; Packer, PE; Farmer E.E. (1980). “EROSION CONTROL DURING HIGHWAY
CONSTRUCTION--RESEARCH REPORT,” NCHRP Report 220.
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U.S.DOT
1. U.S. Department of Transportation, Bureau of Transportation Statistics, National Transportation
Library: haslist of articles and other publications sorted in chronological order — good for looking for
new technologies:
http://199.79.179.82/sundev/search.cfm

A.3.3. Other sources

Erosion Control Technology Council
http://www.ectc.org/about/index.html#top

International Erosion Control Association: no publications available (documents provided with short
courses)

Minnesota Erosion Control Association (2001). Erosion & Sediment Control Certification & Eteam
Training Program Manual, published as pdf at: http://www.mnerosion.org/trnman.pdf

Erosion Control Headquarters: synthesis of news at: http://www.constr.com/erosion/products.htm
Compost (contact person: Stacie Johnson, Chamness Technology Inc.)
1. (filed) M., Risse, B. Faucette (last accessed 2002). “Compost Utilization for Erosion Control”,
Cooperative Extensive Service, The University of Georgia College of Agricultural and Environmental
Sciences, internet address: http://www.ces.uga./pubcd/B1200.htm
2. (filed) U.S. Environmental Protection Agency (1997). “Innovative Uses of Compost-Erosion
Control, Turf Remediation, and Landscaping,” EPA530-F-97-043
3. (filed) California Environmental Protection Agency (2000). “Use of Compost and Co-Compost as a
Primary Erosion Control Material,” Report on the Demonstration Project, Placer County, CA.
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APPENDIX B

GREAT PLAINSAND UPPER & MIDDLE MISSISSIPPI VALLEY DOTS
SURVEY

B.1. SURVEY FORMAT

The survey below was sent out on March 3, 2002. On April 3, and May 1, additiona
requests were sent out to Tennessee and Kentucky DOTSs.

Dear Madan Sir:

I | HR- Hydr osci ence and Engi neering is conducting a project work
for lowa H ghway Research Board on the topic "Erosion and
Sedinentation Control". Anmong the project objectives is the
review of the nost relevant references regardi ng Best Managenent
Practices for erosion prevention and sedi ment control for highway
appl i cati ons.

W would greatly appreciate if you could help us directly or
forward this nessage to the appropriate contact person in ...DOT
to find these references. Specifically, we would Iike to obtain
a list of NOT MORE THAN FI VE MOST RELEVANT publications that are
used in the design of the erosion and sedinmentation control
nmeasures during and after hi ghway construction

Pl ease specify if the nentioned publications can be [ oaned,
bought, or are available at no charge (perhaps on the DOl website
in electronic format).

Pl ease respond to the e-mail address indicated bel ow Thank you
i n advance for your collaboration.

Best regards,

MARI AN MUSTE, PhD, PE

Resear ch Engi neer

I | HR- Hydr osci ence & Engi neeri ng
323E Hydraulics Laboratory

The University of |owa

lowa City, | A 52242-1585

Phone: 319-384-0624

Fax: 319- 335- 5238

e-mai |l : marian- nust e@li owa. edu
web page addresses:
http://webdev.ii hr.ui owa. edu/ dat abase/ det ai | s. php?i d=27
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10

11

13

B.2. LIST OF STATE DOT PERSONNEL CONTACTED IN GREAT PLAINSAND UPPER &
MIDDLE MISSISSIPPI VALLEY AREASFOR ASSEMBLY OF LITERATURE REVIEW

State Contact Office Phone no.
Arkansas Programs and Contracts (501) 569-2261
Division

Ilinois JRowley Agriculture Specialist/Project  (217) 785-2834
Coordinator

Indiana T. Duncan Environmental Engineer (317) 232-5512

Kansas W.C. Leek Landscape Architect, Bureau of (785) 296-0853
Design, Environmental Services
Section

Kentucky T.Hopwood Manager, Transportation Center, (859) 257-2501
University of Kentucky

Michigan J. Rios Construction and Technology  (517) 322-5874
Division

Minnesota L.Bdz Erosion Control Specialist, Soil ~ (651) 284-3757
conservation Biologist

Missouri M. Fritz Soils and geology (573) 526-4345
Nebraska P.TenHulzen Design Standards Engineer, (402) 479-3951
Roadway Design Division

Oklahoma M. Graham Environmental Assessments (405) 702-1000
Customer Service Dept

Ohio T. Linkous Assistant Environmental (614) 466-5075
Administrator

Tennessee W.H.Brode Environmental Technical Studies (615) 741-6834
Environmental Specialist—
Ecology

Wyoming  J. Samson Agronomist (307) 777-4488
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e-mail address
pcd@ahtd.state.ar.us

ROWLEYJL @nt.dot.state.il.us

tduncan@indot.state.in.us

|leek @ksdot.or

thopwood@engr.uky.edu

riosi @michigan.qov

lori.belz@dot.state.mn.us

fritzm@mail.modot.state.mo.us

ptenhulz@dor.state.ne.us

Margaret.Graham@deq.state.ok.us

Thomas.L inkous@dot.state.oh.us

wbrode@mail.state.tn.us

John.Samson@dot.state.wy.us




B.3. SUMMARY OF SURVEY RESPONSES

State

Response

Recommended literature resour ces

Comments

Arkansas

Yes

1) Arkansas State Highway and Transportation
Department (2001). “Erosion and Sediment Control,
Design and Construction Manual,”

Procured (hardcopy)

Ilinois

Yes

1) Illinois DOT Standard Specifications for Road and
Bridge  Construction  (2002).  Section 280,
(www.dot.state.il.us/

2) lllinois NRCS Urban Manual (www.il.nrcs.usda.gov)

3) In-stream Sediment Control Techniques, Field
Implementation Manual, Nest Field Guide FG-007,
Oct. 1997 (http://www.boreal science.on.ca)

4) Training texts devel oped for both Program
Development and Specific Task Training

Procured (hardcopy)

Available on internet

Available oninternet

Procured (hardcopy)

Indiana

Yes

1) Indiana DOT (2002). “Design Manual, Chapter 37, In-
house published document

Procured (electronic)

Kansas

Yes

1) Federal Highway Administration (1996). HY DRAIN:
Integrated Drainage Design Computer System
Workbook; National Highway Institute Course;
G.Young, M. Stein, J. Krolak,, T. Atayee; Publication
No. FHWA-HI-96-031; Washington, DC

2) International Erosion Control Association (2000).
“How To Put the BEST Back Into Y our Best
Management Practices (BMPs),” Professional
Development Short Course; J. McCullah, Steamboat
Springs, CO

3) American Association of State Highway and
Transportation Officials (1992). Highway Drainage
Guidelines; Washington, DC

4) Federal Highway Administration (1996). Evaluation
and Management of Highway Runoff Water Quality;
Federal Highway Administration; Publication No.
FHWA-PD-96-03; Washington, DC

5) Environmental Protection Agency (1992). Storm
Water Management for Construction Activities:
Developing Pollution Prevention Plans and Best
Management Practices; Publication No. EPA -833-R-
92-005; Washington, DC

Kentucky

No

Michigan

Yes

1) Michigan DOT, Soil Erosion and Sedimentation
Control Manual — In-house publication
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Minnesota

Yes

1) Minnesota DOT, Standard Specifications for
Construction Books
(http://www.dot.state.mn.us/tecsup), Specifications:
2373, 18035, 2577 3882, 3883, 3884, 3835, 3836,

3887, 3888, 3889, 3891, 3892, 3892, 384, 3895

2) P. Quinn, D. Stenlund (2001). “Erosion & Sediment
Control Certification & ETEam Training Program
Manual,”
(http://www.dot.state.mn.us/environment/whatsnew/T
rnManCl.pdf)

4) Minnesota DOT Environmental Memos
(http://www.dot.state.mn.us/environment/links/enviro
nmental_technical_memos.html)

5) Minnesota DOT Manual (2000). Road Design Ch.8
Erosion Control “ Protecting Water Quality in Urban
Areas-BMP'sfor Dealing with Storm Water Runoff
from Urban, Suburban Developing Areas of
Minnesota” Minn. Pollution Control Agency

Available on internet

Available oninternet

Available on internet

Missouri

Yes

1) Project Development Manual; Missouri Department of
Transportation. In-house publication.

2) Federal Highway Administration (1995). Best
Management Practices for Erosion and Sediment
Control; Report No. FHWA-FLP-94-005

3) Missouri Department of Natural Resources (1998).
Protecting Water Quality; The St. Charles County Soil
and Water Conservation District, St. Charles,
Missouri, and the Dam and Reservoir Safety Program,
Division of Geology and Land Survey, Rolla,
Missouri; PUB000488.

4) U. S. Environmental Protection Agency (1992).
Developing Pollution Prevention Plans and Best
Management Practices, EPA 833-R-92-001

Nebraska

Yes

1) Nebraska Department of Roads Roadway Design
Manual; Chapter Five: Erosion and Sedimentation
Control (January 2002 Draft)

Procured (electronic)

10

Oklahoma

Yes

1) "ODOQOT's Standard Specifications for Highway
Construction,” In-house publication

2) "Storm Water Management Guidelines for Design and
Construction Activities," In-house publication

3) International Erosion Control Association "Practical
Approaches for Effective Erosion and Sediment
Control" IECA

4) "How to put the BEST back in Best Management




Practices' by J. McCullah with Salix Applied Care of
Redding, CA

5) "Erosion Draw, Erosion and Sediment Control manual
for Computer-Aided Drafting," In-house publication

1

Ohio

Yes

1) Ohio Department of Transportation (2000). Handbook
for Sediment and Erosion Control, Office of
Construction Administration
(http://www.dot.state.oh.us/construction/OCA/Manual
s/Docs/Erosion/Erosi on%20Control . pdf)

2) Location & Design Manual, Volume 2 Drainage
Design, Chapters 1112 and 1113, In-house publication
(http://www.dot.state.oh.us/se/hy/L D2/LD2TOC.htm)

3) Hydraulic Standard Construction Drawings
(http://www.dot.state.oh.us/se/standard/Hydraulic/inde

x.htm)

4) Construction and Material Specifications, In-house
publication, Earthwork chapter, Section 207
(http://www.dot.state.oh.us/construction/OCA/Specs/
ReWrite/Docs/207101901fnl.htm)

Available on internet

Available on internet

Available on internet

Available on internet

Tennessee

No

13

Wyoming

Yes

1) J. Fifield (2001). Designing for Effective Sediment &
Erosion Control on Construction Sites, Forester
Communications. Santa Barbara, CA

2) J. Fifield (2002). Field Manual on Best management
Practices for Contractors and Inspectors,. Forester
Communications. SantaBarbara, CA

3) International Erosion Control Association (1997).
Erosion and Sediment Control Practices for
Construction Activities at Water Crossings. A. Bruce,
IECA Short Course, 1997, Nashville, TN. ,

Steamboat Spgs., CO
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Some of the answers contain additiona relevant information regarding the resources and
the DOT implementation policy. Presented herein are the most substantia answers.

llinois
Thank you for your inquiry. My nane is John Row ey, and anong ny
duties, serve as co-instructor for the Departnent's Erosion and
Sedi nrent Control classes and as a nenber of our Departnment's Erosion
and Sedi ment Control Conmittee. There are several references avail able
whi ch di scuss ' Best Managenent Practices for erosion and sedi nent
control for highway applications, and I would speak to what is conmonly
used by our IDOT Ofices.

Before | |list these few References, | would quote our Committee
Chai rman Rich Nowack who aptly stated in a previous inquiry regarding
BW' 's, etc.: * "We do not allow the contractor to design the erosion
control plan. The plan is prepared by IDOT staff and or its
consultants. CQur policies require that erosion control needs to be
addressed beginning in phase 1 (environnental and project report
docunents) and continuing through all the project phases. In Illinois
the NPDES permit defines IDOT as the owner of the project so we prepare
the plans. The contractor and his agents nust certify that they wll
i mpl emrent the plan.
* All projects with a few exceptions nust have an erosion plan with pay
items or the project does not go to letting. The contractors like this
al so because they know what they are bidding on and what they are
expected to do; and nobst inportantly how they need to schedule their
work to neet the NPDES requirements. Since we have been preparing the
plans and putting themin bid docunents (the |ast 3 years) our costs to
i npl ement erosion control have dropped significantly running on average
about 1% of the total contract. |In addition, we have also inplenented
a deficiency deduction against the contractor for failure to inplenent
and nmaintain the plan and associ ated practices. Qur approach is that
we pay the contractor to put the plan is place, pay himto maintain and
pay himto take it out. |DOT staff is responsible for perforning
weekly inspection and provides the contractor and subs with required
mai ntenance via a witten form
* we have devel oped an extensive training programfor |DOT staff,
consultants and contractors in this area. W can send you a copy of
the book which contains all our policies, requirenent, pay itens, etc."
* For further information contact Rich Nowack at (217) 782-2984 or John
Rowl ey at (217) 785-2834. Let ne know if you want our book. | have
nmenti oned these above itens due to the fact that BMP' s have al ways been
avail abl e and that the best of the BMP's cannot achieve, without proper
i mpl enentati on, an 'engineered solution' to the erosion and sedi nent
control problenms encountered by so many.

Kansas

We al so have researched what other states and federal agencies are
doi ng regardi ng erosi on and sedi nentation control, and "surf the web"
for information from nunerous sources, including organi zati ons such as
the International Erosion Control Association
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APPENDIX C
IOWA COUNTY ENGINEERS SURVEY

C.1. SURVEY FORMAT

The survey below was sent out on March 29, 2002. Due to the poor response, On April
22, 2002 the survey was sent out again. Eventudly, 27 out of 99 lowa County Engineers
responded.

QUESTIONAIRE

As the research engineers for this project, we are preparing a database (expert
gysem) to asss lowa DOT pesonned and lowa County Engineers in the design,
congruction, ingpection, and maintenance of eroson and sedimentation control measures
(ESCM) associated with roads. The end product of the research will be a user-friendy
guide ading the user for sdection of the Bet Management Practices (BMP) in eroson
and sedimentation control. The database will be avalable widdy to the lowa County
Engineers.

The am of the present survey is to gather past and current information from lowa
County Engineers regarding experiences/problems related to ESCM during and  after
highway/road condruction. Your input is essentid for shaping the content and Structure
of the database to County Engineers needs. We ask that you provide the information
sought on the Table below. Thanks indeed for your help and contribution to this project.

Robert Ettema, Professor and Chair, Department of Civil and Environmental Engineering, University of
lowa, lowa City, |1A 52242, robert -ettema@uiowa.edu

Marian Muste, Research Engineer, IIHR- Hydroscience & Engineering, The University of lowa, lowa City,
|A 52242, marian-muste@uiowa.edu

Connie Mutel, Research Scientist, IIHR- Hydroscience & Engineering, The University of lowa, lowa City,
|A 52242, connie-mutel @uiowa.edu

.

MARIAN MUSTE, PhD, PE

Research Engineer & Adjunct Assistant Professor Mechanical Engineering
IIHR-Hydroscience & Engineering

323E Hydraulics Laboratory

The University of lowa

lowa City, |A 52242-1585

Phone: 319-384-0624

Fax: 319-335-5238

e-mail: marian-muste@uiowa.edu
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No Question Answer

1 | Engineer Name

2 | County
Y ears of experience as county engineer

3 | Pleaselist up to five most-often used
references/resources for ESCMs
design/construction/maintenance/inspection.

4 | Aretheavailable resources sufficient to
conduct ESCM works?

5 | What are the most often encountered
difficulties in obtaining the information
about ESCMs?

6 | What arethe most difficult
issues/concerns/parameters to deal within
selection of an ECSM?

7 | Would you benefit from an easy-to-use
guideline for ESCMs?

8 | What format would you prefer for ECSM
references/resources (hardcopy, pocket
sized manual, computer-based)?

9 | Doyou consider that atraining program on
ECSMswould help your current activity?

10 | Arepublic opinion and aesthetics factors
you consider when you
design/construct/maintai n/inspect ESCMs?

11 | What isin your opinion the most important
ESCM selection criteria (please rank in
order of importance, from1t06):

Durability
Constructability
Effectiveness
Availability
Maintai nability
Cost-effectiveness

12 | Give examples of successful ESCMs
(list them in order)

13 | Give examples of unsuccessful ESCMs
(list them in order) and provide potential
failure causes.

14 | List the newest ESCM practices used in
your activity (e.g., geotextiles, compost)

15 | List obstacles/problems associated with

ESCMs that you consider that need further
attention/research.




C.2. LIST OF IOWA SURVEYED COUNTY ENGINEERS

No |County Name e-mail address

1 |Adams Eldon Rike erike@mddc.com

2 |Black Hawk |Richard King rking@co.black-hawk.ia.us

3 |Buchanan |Brian Keierleber bcengineer@trxinc.com

4 |Calhoun Ron Haden hadenr@hotmail.com

5 |Carroll David Paulson cacoengr@thewebunwired.com
6 |Cedar Donald Torney ccengr@netins.net

7 |Clarke Richard McKnight |clarke@pionet.net

8 |Crawford Paul Assman cracoeng@hotmail.com

9 |Dallas Jim George jgeorge@co.dallas.ia.us

10 |Dickinson |Dan Eckert deckert@co.dickinson.ia.us

11 |[Emmet Roger R. Patocka |emmeteng@ncn.net

12 |Fayette Dennis Edgar edgar@co.fayette.ia.us

13 |Fremont Daniel R. Davis fremontcoeng@sidney.heartland.net
14 |Hamilton Dennis Short dshort@hamiltoncounty.org

15 |lowa Vince Ehlert iacoeng@netins.net

16 |Keokuk Christy Van Buskirk |cvanbuskirk@lisco.com

17 |Kossuth Richard Schiek kosseng@ncn.net

18 |Marion Roger Schletzbaum |rschletzbaum@co.marion.ia.us
19 |Monroe John Goode goode@albia.com

20 |Osceola Thomas Snyder tsnyder@osceolacoia.org

21 |Pocahontas [Steven Camp pokyengr@ncn.net

22 |Poweshiek |[Thomas Andersen |powcoeng@netins.net

23 |Taylor Don Turner engineer@bedford.heartland.net
24 |Wapello Brian Moore wapcoeng@pcsia.net

25 |Winnebago |Jim Witt jwitt@wctatel.net

26 |Winneshiek |Lee Bjerke Ibjerke@co.winneshiek.ia.us
27 |Woodbury |Richard Storm dstorm@sioux-city.org
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No Responses




C.3. SUMMARY OF SURVEY RESPONSES

Question 3. Lig up to five mod-often used referencesresources for ESCM
design/congtruction/mai ntenance/ingpection.

No Source Responses
1 IDOT Design Manual/Std. Specs 14
2 Design Manual for Streambed Degradation and Stream Bank in West lowa 4
3 Other Engineers 5
4 Product literature/personnal 14
5 NRCS Specs 3
6 Internet 2
7 Experience 2
8 DOT and Construction Site Std. Plans 6
9 Trade Magazines 2
10 Other 11

Question 4: Are the available resources sufficient to conduct ESCM works?

4%

@yes

No

53% O Limited

0 Sometimes
Unknown




Question 5: What are he mogt often encountered difficulties in obtaining the information
about ESCMs?

No Comment

1 There is no standardized reference.

2 ESCM ratings

3 Lack of innovative and cost effective examples

4 Information is scattered throughout various resourses

5 Quick source material

6 Performance data

7 Keeping up with new technologies and products

8 Which ones actually seem to work and under what circumstances.

9 It would be nice if everything would be in one place.

10 I haven't had any trouble obtaining information; if anything there might be
too much information. That is, every jurisdiction seems to have their
favorite BMP, etc. Sometimes, it can be difficult sorting through all the
possible options.

11 We tend to only address erosion problems after the fact

12 Not enough detail given to design/choose method

13 One Stop Reference; experience in Applications

14 Applications vary and suppliers have very general information which we
must apply to a specific situation

15 Do not know where to look and there’s no evaluation as to functionality or
application to site-specific circumstances.

16 I, personally, do not know where it is

17 No standard guidelines

18 Lack of knowledge of using the

19 I have not had difficulty in finding what | was needing
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Question 6: What ae the mog difficult issues/concerngparameters to ded with in
selection of an ECSM?

z
o

Issues/concerns/parameters Responses
Cost 11
Effectiveness/Site Specificity 10
Resource availability
Land acquisition/access
Regulations

Future Maintenance
Seasonal changes
Other

0N Ok WNBRE
O R NDNEFE NN

Question 7: Would you benefit from an easy-to- use guideine for ESCMs?

4%

4%

yes

Possibly

O Already exist
O Unanswered
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Question 8: What format would you prefer for ECSM references/resources (hardcopy,

pocket sized manual, computer-based)?

3%

39%

23%

Hardcopy
Pocket manual
O Computer

O Unsure

Question 9 Do you congder that a training program on ECSMs would help your current

activity?

58%

yes
No

O possibly




Question 10: Are public opinion and aesthetics factors you consider when you
des gr/congtruct/maintai n/ingpect ESCMs?

4%

17%

Oyes

45% no

O Minor consideration
O Sometimes

Not used

17%

17%

Question 11: What is in your opinion the most important ESCM sdection criteria (please
rank in order of importance, from 1 to 6):

18

16

14

O Durability
Constructability

10 O Effectiveness

s O Availability
Maintainability

@ Cost-effectiveness

12

Number of County Engineers

Jo TR 15

0 1 2 3 4 5 6

Rank (6 highest)




Question 12: Give examples of successful ESCMs (list them in order)

Question 13: Give examples of unsuccessful ESCMs (list them in order) and provide
potentid failure causes.

Examples of Successful and Unsuccessful ESCM's

14

12

10

Number of responses

@é%%bomhmoo
— — —

& qé?@gb

Type of ESCM

‘h IH H 5 T T O T

. i:\@"@ & 4 Q“’\@i&«@& ij;f f;@%

B Successful
Unsuccessful

Question 14: Lig the newest ESCM practices used in your activity (eg., geotextiles,
compost)

OV WN RZ

B
= O

ESCM

Geotextile

Hydromulching

Mats (Wood Excelsior/coconut)
Straw blankets

BFM's

Compost (Hydroposting /Filtrexx)
Settling basins

Covers (paper/mesh)

Tensor

Geoweb

ECRM 40

No of responses

3

PR R REPRPRREPRLRNN




Question 15: List obstacles/problems associated with ESCMs  that you consider that need

further attention/research.
No Comment
1 Easier and cost effective short term construction alternatives
2 I don’t know that much about the products available
3 Costs, the laws min efforts required
4 Cost and getting employees to implement ESCM
5 Need to protect from insect infestation. Settling basins are desirable in

most developments due to the attraction of bugs, mostly mosquitoes

6 The biggest problem is getting the grass to grow before all the work you
have done gets washed away.

7 All have inherent problems when you deal with our soils, no matter how
good it appears. A large rain event always shows weaknesses in all types.

8 The need for education of new materials and practices

9 Easy reference for various applications

10 Cost and the DOT

11 Trash from agriculture fields

12 Appropriate seed types

13 Cost effectiveness

14 Cost and maintenance issues

15 Efficacy of hydroposting (we will be testing this this year) and compost
products in general (great potential). There are so many products it is
difficult to be knowledgeable about all of them and know which are suitable
to your site.




APPENDIX D
EXPERT SYSTEM INTERFACES

The following document contains the structure and the content of the information enclosed
in the Expert System interfaces. Header numbering relates interfaces with the database
structure. The framed text shows information on displayed interfaces. Marked text has the
following significance:

Info about database connections

INPUT DATA

Introduction

The present database is a structured synthesis on the sdlection, design, construction, inspection,
and mantenance of best management practices (BMP) for eroson and sediment control
measures (ESCM). The database information is a compilation of specidized literature and other
resources collected from federd, state, and loca highway congruction agencies, with specid
emphass on ESCM BMPs used by lowa, Grest Plains and Upper & Middle Missssppi Vdley
gate DOTs. Even though the database was tallored for lowa users, the enclosed information is
not complete and some Stuations might require good judgment and past experience.

Efficent planning for eroson and sediment control requires a comprehensive knowledge
of the dte to be protected, permitting requirements, as well as the operationa characterigtics of
ESCMs. The database attempts to take into account al of the varigbles that impact the decison
making process when one sdects a BMP for ESCMs.  The database leads the user through a
step-wise process comprising the following sequence:

INPUT INFORMATION
Step 1. Identify issues and concerns (regulatory environment, public opinion)
Step 2. Develop goals and objectives
Step 3. Evaluate erosion potential (area size and topography, soil erodibility, existing ground/vegetation, land use)

OUTPUT INFORMATION
Step 4. Nominate and evaluate alternative ESCMs
Step 5. Screen and select best ESCM
Step 6. ESCM Planning/design
Step 7. ESCM Construction
Step 8. ESCM M onitoring/maintenance/stabilization/removal
Step 9. ESCM Compliance requirements

Eroson is likely to occur a any concentration of flow; however, it occurs most severdy in high
flow concentrations. Eroson most commonly occurs:

. on slopes of more than 1,000 ft (300 m) (and less depending on the percent slope and soil type);
- on the outer banks of curved channels;

. ataculvert outlet or inlet;

. wherethe longitudinal slope of the ditch exceeds 2.5%;

- wherethereis sheet flow over aforeslope or backslope.
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An especidly important condderation when sdecting controls and developing eroson control
plans is to ensure that each agppropriate construction phase is considered. The three phases that
an eroson control plan should address are: the initid clearing phase, the intermediate grading
phase, and the find dabilization of the ste. The first phase should address the perimeter controls
required a the initid clearing dage to prevent sediment from leaving the Ste. The intermediate
phase should reflect the controls required during congtruction. The third phase of eroson control
isthefind dabilization of the dte and inddlation of the permanent controls.

Perimeter Controls. These controls are usudly indtdled after the clearing and prior to any
grubbing of the ste. The controls are located to keep with the natura topography of the site and
the limits of condruction. The purpose of these controls is to prevent off-dte damage by
minimizing the sediment that leaves the dte. In most cases, these controls will remain in place
throughout the congtruction of the project. Typica perimeter controls include:

- Filter barriers (silt fence, straw bales, and brush barriers)
- Diversion structures (diversion berms and channels)
- Settling structures (sediment traps and sediment basins)

Intermediate Controls. The mogt criticd and most difficult phase of eroson control is the
intermediate phase, especidly in new congruction. Intermediate controls are implemented as the
project progresses from the grubbing stage to the fina grade. This is the stage of congruction
when earth-moving activities are a a maximum. At this point, both the extent and duration of
exposure is greatest in making the Ste most susceptible to eroson. Temporary eroson controls
must be implemented in incrementa Stages as condruction progresses. In  addition, some
permanent Structurd controls such as culverts, ssorm sewers, and some waterways are insdled.
Intermedi ate controls commonly consst of the following methods:
- Temporary slope drains

- Temporary channel linings

- Mulching

- Temporary and permanent turf establishment

- Checkdams

- Settling structures
Inlet protection

Final Controls The last phase of erodon control includes fina dabilization of the dopes and
waterways, stabilization of outfals, and other disturbed areas. Mogt final controls are permanent,

however some temporary controls may be used. Fina controls include the following methods:

Permanent turf establishment

- Channel linings

- Temporary slope drains

- Checkdams

- Outlet protection

- Curbs, gutters and downdrains (chutes)
Road inlets

Some controls may actudly serve in more than one phase. For ingtance, filter barriers and
stling dructures may control  sediment  from the initid phase through the find dope
dabilization. Also, in some recongruction projects, the only eroson control phases may be the
initid and find controls. ES does not directly relate the eroson control methods with the
different stages of the highway condruction. Developing ESCM planning might require multiple
iterations through the database to address al the eements of the project (perimeter control, soil
protection/stabilization, sediment trapping) and the different stages of roadway congruction
(initid, intermediate, and final phases).
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A. Typeof erosion or sediment control

A.1 Short term (0-6 months)*

A.2. Trangtiond (6-12 months)*

A.3. Permanent (> 12 months)**

A.4. Trangitiona and permanent (> 6 months & > 12 monthg)**

Temporary soil erosion and sediment control measures should be provided for all projects having significant
grading, projects with grading along live streams, and/or other environmentally sensitive areasidentified in the
environmental process. The controls should be provided during construction to prevent soil eroded from the
construction areafrom entering adjacent watercourses.

Construction items include temporary seeding and mulching, sediment basins, sediment dams, diversion dikes,
temporary ditch protection, temporary slope protection, filter fabric fence, slope drains, and sediment removal.
Other miscellaneous erosion control measures include: erosion control mats and blankets, repair seeding and
mulching, commercial fertilizer, water and mowing, rock check dams and Type C rock channel protection.

The size of the entire drainage area contributing flow to a roadside ditch and the ratio of disturbed to undisturbed
area are used to determine the desired erosion control methods. In many cases, the major portion of the contributing
areawill be beyond the project right-of-way limits. For these casesit will be necessary to divert the off-project flow
before it reaches the area disturbed by project construction. Flow from the area disturbed by construction should be
treated prior to combining it with off-project drainage.

M ethod Selection

A. For drainage areas |ess than one acre [0.4 hectares, 4046 ], filter fabric fence ditch checks, shall be
specified with small pits excavated behind them. The specific size and location of these controls need not
be shown on the plan. Their useshould be directed by plan note. Ditch checks should be spaced so that no
check iswithin the backwater of a downstream check. A ditch check should be provided at al significant
changesin ditch grade.

B. For drainage areas between 1 and 5 acres [0.4 and 2 hectares; 4046 nf and 20234 nf] and where greater
than two-thirds of the contributing drainage areais disturbed by construction, sediment basins are more
effective and should generally be specified. Where less than two-thirds of the total contributing drainage
areaisdisturbed by construction, atemporary ditch, dike and/or slope drain should be provided to divert
flow from undisturbed areas away from the new ditch to reduce sediment basin size, or necessitate ditch
checks only for the remainder of the flow. If more appropriate for the specific site (e.g. fill areasin lieu of
cut areas) the roadway or toe of slope ditch should be stabilized immediately upon construction, and abale
dike or filter fabric fence place at the bottom of the disturbed slope. Rock check dams may be used to
prevent ditch erosion until the permanent stabilization has been established. The specific size and location
of these controls shall be shown on the plans.

C. For drainage areas between 5 and 20 acres [2 and 8 hectares; 20234 n and 80937 nt], sediment dams or a
series of sediment basins should be specified. It isdesirableto locate temporary controlswithin the
permanent right-of-way. However, it may be necessary to purchase atemporary easement to provide an
adequate ditch control. For areas between 5 and 10 acres [2 to 4 hectares; 20234 m2 and 10117 n?] where
less than one-half of the contributing drainage areais disturbed by construction, atemporary ditch, dike
and/or slope drains or ditch stabilization and bale dikes should be provided. For areas of 10 to 20 acres[4
to 8 hectares; 10117 n? and 80937 nf] where less than one-third of the contributing drainage areais
disturbed by construction atemporary ditch, dike and/or slope drains or ditch stabilization and bale dikes
should be provided. The specific size and location of these controls should be shown on the plans.
Sediment basins, ditch checks, etc. should be clearly shown in the roadway ditch prior to the receiving or
crossing watercourse. These items should not be shown within the receiving or crossing watercourse.
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D. When the contributing drainage area exceeds 20 acres [8 hectares; 80937 ], the off-project drainage
should be diverted or the following method should be specified. The channel carrying the flow shall be
stabilized immediately by a permanent or temporary lining and afilter fabric fence dike shall be placed
between the disturbed project area and the stabilized ditch. Rock check dams should be provided to
prevent channel erosion until permanent channel stabilization has been established.

E. Where project drainageis not intercepted by aproject ditch, astraw bale dike or other approved filter dike
or fence should be placed at the construction limits. The specific size and location of these controls should
be shown on the plans. Filter Fabric Fence shall be placed just beyond the toe of slope of all sheet flow

areas adjacent to live streams or other environmentally sensitive areas identified in the environmental
documents regardless of the amount of grading involved.

F. Filter fabric fence should be placed around all catch basins and manholes.
G. Filter fabric fence or sediment basins shall be used to isolate the project from any adjacent live streams.

H. For highly erodible soil areasidentified inthe environmental documents, any area cleared shall be brought
to grade immediately and permanent erosion control measures called for on the plans shall be applied.

Required Size of Sediment Basins

Sediment basins or dams shall provide a storage volume of 67 cubic yards per acre [ 130 cubic meters per hectare] of
total contributing drainage area, which is 0.5 inches [13 millimeters] of runoff or approximately atwo-year
frequency. The volume should be increased where discharge from the basin empties onto an environmentally

sensitive area as identified in the environmental documents. Should the failure of a sediment dam pose a significant
danger to downstream property, the spillway should be checked to assure safe passage of a 50-year frequency storm.

(Ohio Department of Transportation, Location & Design Manual — Volume 2 Drainage Design,
http://www.dot.state.oh.us/se/hy/L D2/1112.htm.)

The selection of permanent erosion control measures is based on the following:
- location of installation (urban, rural, rest stop, recreation area, etc.);
- economic analysis of suitable alternatives;
- agronomic principles;
- site-specific requirements,
- availahility of construction materials;
- future maintenance requirements,
- wetlands protection.
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B. Erosion control objective

Keep soil on the original location = Erosion Control Measure (ECM)

Keep soil closeto the original location = Sediment Control Measure (SCM)

Control pollutants in storm water after construction is complete (permanent measures) = Storm Water
Management Control Measures (SWMCM)

B.1. Erosion Control Measure (ECM)
B.1.(a). Sope Protection/Stabilizetion (canbeA.1, A.2, A3, A.4)
B.1.(b). Borrow and Stockpile Protection (can be A.1and A.2)
B.1.(c). Stream Bank Protection (canbe A.1 and A.3)
B.2. Sediment Control Measure (SCM)
B.2.(a). Perimeter Control (canbe A.1and A.2)
B.2.(b). Sediment Trapping (can be A.1and A.3)
B.2.(c). Water/Runoff Conveyance (canbeA.1and A.3)
B.3. Eroson and Sediment Control Measure (ESCM)
B.3. (8) Roadway ditches (canbe A.1,A.2, A.3, A.4)
B3. (b) Swales (can be only A.3)
B3. (C) Energy dissipation structures (can be A.1, A.2, A.3, A.4)
B.4. Storm Water Management Control (SWMCM) (can be only A.3)

Note for all ECMs. ECMs keep soil on the original location. lowa's Genera Permit No.2 requires that
disturbed areas of the construction sites that will not be redisturbed for 21 days or more must initialize
stabilization measures by the 14" day after the last disturbance, except as precluded by snow cover. In the
event of snow cover, stabilization must be initiated as soon as practicable thereafter. Examples: temporary
seeding, permanent seeding and planting, mulching, geotextiles, chemical stabilization, sod stabilization)

Note for all SCMs. SCMs keep soil close to the original location. lowa s General Permit No.2 requires that the
pollution prevention plan includes structural practices to divert flows away from disturbed areas, to store flows,
or to limit the discharge of pollutants from the site to the degree attainable. Examples: earth dike, silt fence,
sediment trap, sediment basin, brush barrier, drainage swale, subsurface drains, pipe slope drains, level
spreaders, storm drain inlet protection, rock outlet protection, reinforced soil retaining systems, gabions.

lowa's General Permit requires that, where it is attainable, a temporary or permanent sediment basin be installed
in any drainage location where more than 10 acres in the upstream drainage area are disturbed at onetime. The
sediment basin must provide at least 3,600 cubic feet of storage for every acre of land which it drains (flow
from upland areas that are undisturbed may be diverted around the basin). For drainage locations with 40,468
nf (10acres or 4.05ha) or fewer disturbed acres, sediment traps, filter fences, or equivalent measures must be
installed along the downhill boundary of the construction site. Where such a sediment basin is not attainable,
other structural sediment control, providing equivalent effectiveness, are required for all side slope and down
slope boundaries of the construction areas.

Note for all ESCMs: ESCMs have the role to protect typical roadway elements that combines both types of
controls (e.g., road ditches, swales)

Note for all SWMCMs: SWMCMs are constructed to prevent or control pollution of storm after the
construction is completed. The selected SWMCSM should remove 80 % of the total suspended solids resulting
from the construction project. When selecting the SWMCM for a development project, consider the impacts of
these measures on the environmental media (e.g., land, air, and ground water). In addition to pollutant removal,
the SWMCM must address velocity dissipation at discharge location. lowa' s General Permit No.2 requires that
velocity dissipation devices be placed along the length of any outfall where the discharge from the developed
area may erode the channel so that the natural physical and biological characteristics and functions are
maintained and protected. Examples: retention pond, detention pond, infiltration measures, vegetated swales
and natural depressions.
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C. Areatype

The location of construction site (urban, semi-urban, rural) can raise particular issues and concerns (e.g.,
safety, public opinion, environmental interest groups, and aesthetical aspects) that can affect selection of
ESCMs.

C.1. urban (dl of the Asand Bs)
C.2. semi-urban (dl of the Asand Bs)
C.3. rurd (al of the Asand Bs)

SAFETY AND AESTHETICS
Erosion, safety hazards and maintenance may be minimized by use of properly designed:

flat side slopes that gradually transition to the natural terrain;

benching steep slopes where rock or limited right-of-way isencountered;

drainage channels- width, depth, cross section, slope alignment and protective treatment;
inlets, especially with regard to location and spacing;

culvert outlets;

groundwater interception facilities;

dikes, berms, etc. to protect backslopes;

sedimentation devices such as silt fences, silt traps, etc.

Landscaping that focuses on native vegetation also aids erosion control. In addition, landscaping can minimize
future construction and maintenance costs, and provides a more aesthetic roadway environment. Landscaping

should focus on:

preservation of existing vegetation where possible;
transplantation of existing vegetation if necessary and feasible;
planting of new vegetation native to the area;
selective clearing and thinning;

regeneration of native plant species.

D. Drainage area extent

Typically, in one physiographic area, the larger the drainage area, the larger the sediment yield, but the rate
of sediment yield per unit area decreases as the size of the drainage increases. This occurs because larger
areas generally have less overall slope, smaller proportions of upland sediment sources, and a more
opportunity for the deposition of sediment on flood plains and alluvial fans.

D.1. <20,234n? (5 acres, 2 ha)* — No NPDES permit required
Note NPDES Phase |1 permitting that will be enforced in March 2003, replaces the
above minimum value with 4050n? (1 acre, 0.405 ha).

D.2. > 20,234 n? (5 acres, 2 ha) — NPDES permit required
Note: for more than 40,468 n¥ (10 acres, 4 ha) — need to establish temporary sediment
basin

Quantitative parameter assessment (enter numericd vaue if caculations are conducted):
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E. Sail erodibility

Soil erodibility defines the propensity for soil particles to become detached by action of water. Soils are classified by theNaturd Resource
Conservation Service into four Hydrologic Soil Groups. The Hydrologic Soil Groups are based on the soil's runoff potential. The four
Hydrologic Soils Groups are A, B, C and D. The A group generally has the smallest runoff potentia but ahigh infiltration rate, wherees
and Dsthe greatest. Details of this classification can be found in ‘ Urban Hydrology for Small Watersheds' published by the Engineering
Division of the Natural Resource Conservation Service, United States Department of Agriculture.

Group A issand, loamy sand or sandy loam types of soils. It has low runoff potential and
high infiltration rates even when thoroughly wetted. They consist chiefly of deep, well to
excessively drained sands or gravels and have a high rate of water transmission.

Group B issilt loam or loam. It has a moderate infiltration rate when thoroughly wetted and
consists chiefly or moderately deep to deep, moderately well to well drained soils with
moderately fine to moderately coarse textures.

Group C  soilsare sandy clay loam. They have low infiltration rates when thoroughly wetted
and consist chiefly of soilswith alayer that impedes downward movement of water and
soils with moderately fine to fine structure.

Group D  soilsareclay loam, silty clay loam, sandy clay, silty clay or clay. This HSG has the
highest runoff potential. They have very low infiltration rates when thoroughly wetted and
consist chiefly of clay soilswith a high swelling potential, soils with a permanent high
water table, soilswith a claypan or clay layer at or near the surface and shallow soils
over nearly impervious material.

General Terms

Name Texture Class names Hydrologic Soil Group**

Sandy Soils Coarse

Moderately Coarse

Medium

Moderately Fine

Clay Soils Fine

** Numerical values can be found from local Soil Conservation Service and Cooperative Extension Office.

Sand

Loamy Sand
Sandy Loam

Fine Sandy Loam
Very Fine Sandy Loam
Loam

Silt Loam

Silt

Clay Loam
Sandy Clay Loam
Silty Clay Loam
Sandy Clay

Silty Clay

Clay

A
A
A
A/B

OO0 O0O0O m®m ™

Quialitative parameter assessment:
ELA
El B
E.1.C
E.1.D

Quantitative parameter assessment (enter numerica vaue of if calculations are conducted):
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F. Other factorsinfluencing erosion

F. 1 Slope steepness and length

A gross estimation of the erosion potential isindicated by the slope steepness:

Slope length should not exceed

0-3%: Low erosion potential 300 ft
3-8%: Medium erosion potential 1501t
Over 8%: High erosion potential 751t

Quadlitative assessment:
F.1. (9 0-3%:  Low eroson potentid
F.1.(b) 3-8%:  Medium eroson potentia
F.1.(c) Over 8%: Higheroson potentia

Generd principles for assessing flow path length and dope effects

- The effect of flow path length is not as great as effect of slope angle

- Long slopes and especially, long steep slopes, should not be constructed

- Long slopes should be shortened by creating contour diversion or benches
. Convex slope magnifies slope base erosion

- Concave slope reduces base erosion

Quantitative parameter assessment (enter numerica vaue of if calculations are conducted):

Slope Steepness:
Sope Length:




F.2 Climate

Climatic factors ae important in determining rate of runoff and for
vegetation development. Temperature, rainfdl intengty, duraion, frequency,
randrop didribution, seasond didribution of rainfdl, and freezing-thawing
cycle are dl important factors in the eroson process. Numericd vaues for
the above indicators can be obtaned from Climatology Bureau, lowa
Department of Agriculture and Land Stewardship
(http:/Amww.agriculturestateiaus/dimatology.ntm)  or  Midwest  Regiond
Climate Center (http://mcc.swvs.uiuc.edu/).

Quditative assessment: lowa dimate

Quantitative parameter assessment (enter numerical valueif calculations are conducted)

F.3 Per centage of the drainage area cover ed by ground/vegetation

Areas covered by ground/vegetation that can be incorporated in the final design of the ESCMs can reduce
rainfall impact, reduce surface water velocities, assist with infiltration, trap sediment, and promote
permanent vegetation. Those areas should be areas should be preserved or | eft as open space.

Quantitative parameter assessment (enter numerica vauesif caculaions are conducted):
Estimate the percentage of drainage area covered by leaf litter, rock fragments, and undisturbed vegetation.

Ground %
Vegetaion %
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F.4. Land use

Land use has a varidble impact on sediment yidd. Activities such as agriculture, urban
development, and road congtruction, may remove the vegetative cover for parts of the year or
even pemanently. Reduction in the cover can be caused by such activities as grazing,
logging, mining, fires, urbanized devdopmentsin the vicinity of the site.

When the user chooses C.2. or C.3, selection ‘@ below will either be highlighted or displayed alone for
the user. Also, if the user chooses C.1 or C.2, selection ‘b’ below will then be highlighted or displayed
alone for the user.

a. Are thereland uses that can remove or reduce the natural vegetation (e.g., livestock grazing, logging, fires
potentially affecting the road right-of- way)?

b. Are there urbanized developments upstream the drainage area that can increase significantly the runoff
coefficient for the construction area?

Quantitative parameter assessment (enter numerica vaue of if caculations are conducted):
Edtimate coefficient for consarvative estimation of the runoff coefficient due to land use:

G. Typesof water erosion

Sheet and rill erosion can normally be controlled by land treatment measures such as land contouring and
vegetation, whereas sediment derived from channel type erosion usually requires structural measures.

The following type of water erosion is expected to occur

G.1 Sheet

G.2 Splash. The above two selections will be displayed if user selects B.1.(a) or B.1(b).
G.3 Gully

G4 Rill. The above two selections will be displayed if user selects B.2.

G.5 Stream bank This selection will be displayed if the user selects B.1.(c)

G.1, G.2, G.3, G4 aredisplayed for B.3(a), B.3(b)
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H. Sediment yield & water runoff estimation

Erosion and Sedimentation

It is important to distinguish between erosion and sediment yield. Erosion is the process by which soil
particles are detached by water or wind. Sediment yield is the amount of eroded sediment transported by the
drainage area. Sediment delivery ratio is the ratio of erosion rate to sediment yield and is typically calculated
on an average annual basis. Sediment yield is the most important factor for consideration because the
predicted erosion rates are in general smaller due to deposition, slope change etc. It is sediment yield, which
causes off-site, water quality problems.

Water Runoff

lowa's General Permit No.2 requires that the runoff coefficient of the site needs to be determined after
construction is complete. The runoff coefficient “c” is an estimate of the fraction of total rainfall that will
appear as runoff. Runoff coefficients for sites with more than one land use are estimated by calculating a
weighted average (based upon the area) of the runoff coefficientsfor each land use.

- If the user selects A.1 or A.2 and B.1.(a) or B.1.(b) or B.2.(a) or B.2.(b) then the Sediment Yield frame
will show up

- If theuser selects A.3 or A.4 and B.2. (c) or B.4 the Water Runoff frame will show up

- If user selects A.3 or A.4 and B.3(a), and B.3(b) the Sediment Yield frame will show up

- If user selectsA.1, A.2, A.3, or A.4 and B.3(c) the Water Runoff frame will show up

Sediment yield estimation

Practicdl equations for estimation of sediment yied are reproduced from: International
Erosion Control Association (1993). “Practical Approaches for Effective Erosion and Sediment Control,”
Notes for a short course sponsored by IECA, Streamboat Springs, CO.

Quantitative parameter assessment (enter numerical value of if caculations are conducted)
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Water runoff estimation

There are several methods for estimation of storm runoff discharge. Below is presented one of the most-
often used method for small drainage areas (A < 200 acres):.the rational formula. For large areas use
speciaized references [Simon, A. L. and Korom, SF. (1997). Hydraulics, Prentice-Hall, Inc. Columbus,
OH]

Runoff equation
For drainage areas, A < 200 acres

Q=CiA

where Q is the runoff discharge (acre-inch per hour @1 ft%/sec), i isthe rainfall intensity (inches per hour for
aduration corresponding to the concentration time T.), and A is the drainage area (acres). Tcisgiven by

077
T = 0.0663L

Cc
80.385

where Tc (hours), L is the slope length (kilometers), and Sis the slope steepness.
Typical valuesfor the runoff coefficients are provided in the table below

Quantitative parameter assessment (enter numericd vaue of if caculations are conducted)
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OUTPUT DATA

Recommended erosion & sediment control measure

The database outputs one or more options that are technically feasible. Selection of the best practical
solution for a particular situation is left to the user’s judgment. In addition to the technical criterion, the
following criteria are suggested for consideration:

cost-effectiveness

availability (local supplier or immediate shipment)

feasibility (quick and easy application, minimal training for application, flexible applicability to a
variety of field conditions)

durability (maintain structural integrity during installation and persist until permanent vegetation is
established)

compatibility (materials selected in regard with public acceptability and environmental sensitivity)

Name of the ESCMs Short description of the ESCM
Name of the ESCM s Short description of the ESCM
Etc....

Insert the name of the selected ESCM based on the INPUT info

J. ESCM planning

Developing erosion and sediment control plans requires multiple iterations through the database to
address the different stages of roadway construction:

Initial phase — select perimeter controls

Intermediate phase — select controls during construction (from grubbing to final grading)

Final phase — stabilization of the site and installation of permanent controls

Coordination with transportation and other agencies (see Compliance requirements)

For moreinfo please click here

Details can be found in:

Reference(s) .... page
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Insert the name of the selected ESCM based on the INPUT info

K. ESCM design

In addition to goals and objectives for the facilities being constructed, the design of an ESCM should also
consider objectives which will limit the amount of pollution in storm water runoff from the construction
site, such as:
| dentify areas to be preserved or |eft as open space
Avoid disturbance of sensitive areas such as: steep and/or stable slopes
o Areaswith soils susceptible to erosion
o Surface waters, including wetlands
o Existing drainage channels

Details can be found in:

Reference(s) .... page
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Insert the name of the selected ESCM based on the INPUT info

L. ESCM construction

Efficient site management for effective erosion and sediment control may involve the following considerations:
- Install down slope and side slope perimeter controlsbefor e the land disturbing activity occurs.
- Donot disturb an area until it is necessary for construction to proceed
- Disturbthe smallest area possible
- Cover or stabilize disturbed areas as soon as possible
- Time construction activitiesto limit impact from seasonal climate changes or weather events.
- Delay construction of infiltration measures until the end of the construction project when upstream drainage
areas have been stabilized
- Do not removetemporary perimeter controls until after all upstream areas are finally stabilized

— BUMGRIGISHIAYIRG Permit Requirements afidlifisert the BoX BEIoW

In addition, the following actions should be considered to comply with in connection with the Storm Water
Pollution Prevention Plan

- lowas Genera permit No.2 requires that a complete Notice of Intent (NOI) be submitted at least 24
hours before construction activities begin. The NOI links a particular storm water discharge with the
terms and conditions found in the general permit.

- The magor soil disturbing activities during highway construction are: clearing, excavation and
stockpiling, rough grading, final or finish grading, preparation for seeding and planting, excavation of
trenches, demolition. lowa's General Permit No.2 requires that disturbed areas of the construction sites
for temporary and permanent ECSMs that will not be re-disturbed for 21 days or more must be stabilized
by the 14" day after the last disturbance, except as precluded by snow cover. Inthe event of snow cover,
stabilization must be initiated as soon as practicable thereafter.

- Because construction activities may handle certain hazardous substances over the course of the project,
spills of these substances may create a “ hazardous condition” and are required to be reported. lowa law
requires that as soon as possible but not less than 6 hours after the onset of a“hazardous condition” the
IDNR and local sheriff’s office of the affected county be notified. The storm water pollution prevention
plan must be modified with 14 calendar days of a“hazardous condition”.

- lowa' s General Permit No.2 requires updates in the construction plans if the operator observes that it the
selected solution is not effective in minimizing the erosion or sediment entrapment or changes to original
plans are made from other considerations. Permittees shall have 7 days after notification to make the
necessary changes.

- lowalaw requires that copies of the Storm Water Pollution Prevention Plan and all other reports required

by the permit, as well as all of the data used to complete the Notice of Intent, be retained for 3 years after
the completion of final site stabilization.

- For moreinfo please click here EdliNSeIBINGtEXtDEIOW

Details can be found in:

Reference(s) .... page
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M. ESCM inspection/maintenance/stabilization/removal

The following actions should be considered in connection with the Storm Water Pollution Prevention Plan

- lowa's General Permit No.2 requires inspection every 7 days and within 24 hours of the end of a storm
of 0.5 inch or greater of rainfall. All disturbed areas of the site, areas from material storage, locations
where vehicles enter or exit the site, all of the ESCMs that are identified as part of the plan and
accessible discharge locations must be inspected. ESCMs must be in good operating condition until
construction activity is complete and final stabilization has been reached. (Note: this text does not apply
to permanent ESCMS).

- lowa's General Permit No.2 defines final stabilization as the time when all soil stabilization activities at
the site have been completed and that a uniform perennial vegetative cover with a density of 70% of the
cover for unpaved areas not covered by permanent structures has been established or equivalent
permanent stabilization measures (such as rip rap, gabions, or geotextiles) have been employed. A
Notice of Discontinuation hasto be submitted within 30 days from the final stabilization to lowa DNR.

For more info please click here

Insert the name of the selected ESCM based on the INPUT info

N. ESCM efficiency (advantages/disadvantages, obstacles, field experiences)

Details can befound in:

Reference(s) .... page +
input from lowa County Engineer’s survey

Insert the name of the selected ESCM based on the INPUT info
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O. ESCM compliance requirements

Thefollowing actions should be considered to comply with the Storm Water Pollution Prevention Plan

Compliance needed for more than 20,234 nf (5 acres, 2 ha) of area disturbed by construction activities
such as clearing, grading or excavation. Note that NPDES Phase Il (compulsory by March 8,
2003) require permit for more than 4050nT (1 acre, 0.405 ha) of area disturbed by construction
activities.

lowa's General permit No.2 requires that a complete Notice of Intent (NOI) be submitted at least 24

hours before construction activities begin.

lowa's General Permit No.2 requires that lowa DNR needs to be notified that final stabilization has

been reached through a Notice of Discontinuation within 30 days after final stabilization has
been reached.

Summary of other agencies/regulations that might require permits for ESCMs:

Federal:

1. U.S. Environmental Protection Agency (1992). “Storm Water Management for Construction
Activities, Developing Pollution Prevention Plans and Best Management Practices” EPA Office of
Water, EPA 832-R-92-005 (Federal- Summary of NPDES Genera Permits: 15-p.5, 17-p.1.7)

2. Federal Water Pollution Control Act (1977). Clean Water Act, Sections 401, 402, 402(p), 404.

3. Federal Endangered Species Act

4. Clean Air Act

5. Code of Federa Regulations (23 CFR 650.307)

6. Federal Farmland Protection Act

State of lowa (see also 17-p.1.10, 18; Virginiacriteria: 23-p.3)

1. lowa Department of Natura Resources (1997). “Storm Water Management for Construction
Activities,” General Permit No. 2, Summary Guidance, IDNR, Des Moines, |A (ref #19 in IIHR
references)

2. State of lowa Statutory Requirements Pertaining to Erosion Control Plans. 467A.54 Code of lowa

3. State Wetlands Act

4. State Nature Preserves Act

L ocal Ordinances

Details can befound in:

Reference(s) .... page

Insert the name of the selected ESCM based on the INPUT info

P. Payment unit

Provide data
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Temporary ECMs
Vegetative measure
~EC

TABLE FOR DATABASE
TEMPORARY AND PERMANENT EROSION
CONTROL MEASURES

APPENDIX E
EXPERT SYSTEM DATABASE

Seeding grasses and legumes planted on disturbed areas of soil. Grass cover BL@BL{ml) oo ELE2E |F.L(@)F.1b)F.L G.1G2G.
1 Temporary seeding  |is the most effective method of controlling erosion. ALA2  )B2(0)B3(| " D1 3E4|© @F10), 2G4
2, B.3(b) -~ g gl
Control measure used to facilitate the establishment of a vegetative growth in a clcz2, E1E2E |F.1(a),F.1(b)F.1
2 Channel liners drainage way or as a protection prior to the placement of a permanent ALAZ 8L C3. DL 3.,E4 1(©) G5
BL(dB2(@
3 Vegetative filter strip |A strip of grass planted at right angles to the flow of runoff. ALA2 ).B.3.(a),B.3.( cLe2, D.1 E3.E4 FL@F1b)F.1. G1626.
A3A4 b ca. © 3G4
! . N . ALA2, [Bl@Blblcica, ELE2E. |F1(3F.i(b)F1
4 Mulching /Applying plant residue or other suitable material to protect the soil surface. A3A4 )B.3.@B3(|c3 D.L 3E4 © G.1G2
5 Soddi Used to cover bare soil with cut sod (usually bluegrass) in order to provide IA.LA2A3A.|B.1.(a)B.3.( |[C1.C2, D1 E2E3.E |F.L(a)F.1(b)F.L G162
odding rapid ground cover and stabilization of the soil. Often used in waterways and |4 a) c3. o 4 (©) e
6 Mattin /A temporary erosion control practice used for the establishment of vegetation ALA2 B.1.(a)B.1.c|C1.C2, D1 E2E3.E |F.1(a),F.1(b)F.1 G.1G.2G.
9 that helps protect seeding and increase germination. o B C3. - 4 1(©) 5
Used to provide a rough finish on clay soils. This procedure should generally
7 Surface roughening | be used after the fall seeding period has passed. aA'l'A'ZA'a'A' B.1.(a) gécz DL E4 ::c')l'(a"':'“b)":'l' G162
8 T i Salvaged topsoil placed over subsoils that provides a growing media for A.LA.2, B.1(@B.l(b|C1.C2, D1 E1E2E |F.1(a)F1(b)F.1 G1G2G.
opsoiling establishing a cover of grass. A3A4 )B.2.(a), ca. - 3,64 |(0) 3G4
Sediment Barriers
|Are used to filter sediment from runoff in sheet flow applications. B.1.(a),B.2.( G.1G2G.
1 Straw bales AL A2 a),B.2.(b),B. CLC2. 15y ELE2E \FL@F10)FL 3G4
ca. 3.E4 ©
3.a)
barrier of le fab dto di all B.1(a)B.L(b
2 Silt fence /A temporary barrier of geotextile fabric used to intercept sediment on sm: ALAZ,AS s o B2(|SC2 b, ELE2E Ly o F 1) G1G26.
drainage areas. This is one of the most convenient ESCM. A4 *|c3. 3.E4 N 3G4
3 Brush barrier U_sed in conjunction with filter fabric, filter sediment from runoff before leaving a ALA2 .1.(a),B.2.(a c2,c3 |1 E1E2E |F.1(a),F.1(b)F.1 6162
site. ). B.3.a) 3.,E4 )
4 Berm ditches /A temporary or permanent ridge of soil located to channel runoff water to ALA2A3, BL@ clcz2, D.1.D2. E2E3.E |F.1(a),F.1(b)F.1
lanned location. A4, C3. 4 ©
N /A temporary ridge of porous material such as stone or gravel, that can be B.1.(a), E1E2E |F.1(a),F.1(b)F.1
5 Filter berms stabilized in rows, banks, or mounds. ALA2 B.2.c ¢2.C3 DL 3.E4 (0)
Protect ditches from erosion and to filter sediment from flowing water. B.1.(a),B.1.(
6 Ditch checks ALAZ A3, c)B.2.(b)B. |C2,C3. |D.L ELE2E \FL@F10)FL
A4, 3.E4 ©
3.2).8.3.0)
Water Conveyance
o /A temporary or permanent dike or berm located so water can be directed to A1,A2,A3,/B1(a)B.2(@|Cl,.LC2, G1G2G.
1 Diversions planned location. Ad )83 ca D.1 E3 E4 |F.1(aF.1b) 3G4
2 Infiltration trench A trgnch designed for the filtration of storm water and collection of A3, B2.(b) B4 clcz2, DL E1E2E. FL(a)FA(0b) 6364
sedimentation C3. 3.,E4
. A structure (metal or flexible pipe) used to carry runoff water from the top of a |4 3 A2 A3, B1(@B2( C1.C2. ELE2E. |F.L(@)F1b)F.L G.1G2G.
3 Temporary slope drain  |slope to the bottom. Ad )a,)B.Z.(b),B.Sv( c3 D.1 3.64 © 364
4 Check dam |A small temporary barrier or dam constructed across a drainage ditch. ALA2 B.2(b),B.3.(a) Eécz D.1 E3.,E4 |F.1(aF.1b) G3G4
5 Outlet protection Ain eapron or other energy dissipating device placed at the outlet of a drainage ALA2 B.1(a) Eécz DL E3.E4 |FL@FIb) 6162
6 Inlet protection C_ames runolf_wal_er inan underground drainage system; used in conjunction A3, A4 B.1(c),B.2(n)|C.1.C2, DL E1E2E |F.1(aF.1(b)F.1 G364
\with storm drain diversion measures. B.3.(a) C3. 3.E4 c)
e |An obstacle placed at the outlet of a drainage pipe or any other location that ALA2,A3, clcz2, E1E2E [F1(a)F.1(b)F.1
! Energy dissipators requires reduction of rapid water flow to prevent erosion. A4, B.1(c) C3. PL.b2 3 © G5
8 Revetment flume A device used to transport water in a structure to a lower level without erosion. |A.1, A.2. B.1.(a) c‘é"c'z" D.1 gtEZE Fél'(a)'F'l(b)'F‘ L G.1G.2
Sediment detention ponds and basins
1 Temporary Sediment trap A depressed area in a drainage location that allows the runoff to slow and the ALA2 B.2(b) clcz2, DL E1E2E. FL(a)F1(0b) 6364
silt to settle. C3. 3.,E4
N A depressed area with a vegetated bottom, similar to a dry pond. Used as C1C2, ELE2E
2 Infilraton basin storm water management designed to reduce the peak flow for a 2 to 10 year AL A2, A3|B2(0b). B4 C3. D1 D2. 3.E4 F1@ G3G4
A basin created by excavating and/or building a dam across a waterway. A c1.c2 E2E3.E
3 Sediment basin sediment basin usually consists of a dam, a pipe outlet, and an A1 A2 B.2(b),B.2(a) Cv3" b 4' T R, FA() G3G4
spillway "
. A silt curtain used in a lake or pond to keep silt-laden water within the ci.cz2, ELE2E. |Fl(@a),
4 Flotation silt curtain construction area. ALA2 B.1(c) c3 D.1,D.2. 4 FA(b)F.L(O G5
Permanent ECMs
Permanent seeding of lawn grasses and tall grass mixtures used as an effective B1(@BL(b CL.C2. ELE2E. |F.1(a)F.1(b)F.1 G.1G2G.
1 Permanent seeding | method of controlling long term erosion. A3, AL 2.(0)B3(|C 5 DA LEZE PLEFIUO)FL o
2. B.3(b) C3. 3.E4 (©) 3G4
Used for the control of surface drainage, soil and wind erosion. B.1(@B.1(b CL.C2. ELE2E. |F.L(@),F1(0)F.L G.1G2G.
2 Trees A3,A4 ;,)B.z.(a),s.a,( ey D1 3.E4 © 364
Used for the control of surface drainage and soil and wind erosion. B.1(a)B.L(b|C.1.C2, E1E2E |F.1(a),F.1(b)F.1 G.1G.2G.
3 Shrubs A3 AL | B2(h) ca. DL 3.E4 ¢ 3G4
4 Vines and ground covers Used for the control of surface drainage and soil and wind erosion. A3, AL B.1(aB.L(b|C.1.C2, DAL E1E2E |F.1(a),F.1(b)F.1 G.1G.2G.
).B.2.(b) C.3. 3.E4 C) 3G4
Used to intercept and convey surface runoff at a non-erosive velocity to a B.1.(a)B.1(b E1E2E |F.1(a),F.1(b)F.1 G.1G.2G.
5 SlopelTerrace suitable outlet and to retain runoff for moisture conservation. A3.AL ), B.2C €2,C3. DL 3.E4 ) 3G.4
Stairstep grading used in soils containing large amounts of soft rock which may cl.c2,
6 Serrated cut e impassble o moractical & Smooth crade. A3 B.L(d 3 D1 E3.E4 |FLl(d G162
7 Bench |A slightly reverse sloping step on a back slope to reduce slope length. A3,A4 ;3 1@ 8.0 Eécz D.1L E4 Fél'(a)'F'l(b)'F‘l' G.1G2
8 Channels A dralnage way u_sed to convey runoff throug_h. along, or arc_:l_md an area. A3 B.2(a)B.2(c C2,C3 |D1.D2 |E3.E4 F.1(a),F.1(b),F.1. 6162
Conveying runoff in a channel that has an uninterrupted positive grade to the ) )
N Used during fill slope construction for the purpose of conveying flow from the B.1(@B1lc |CL.C2, ELE2E |F.L@).Fib)F.1 G1G2G.
° Shoulder drains roadway surface level down to the toe of sloy A3 B.2¢c C3. D1 3.E3 © 3G4G5
i |A constructed wall used to assist in the stabilization of cut or fill slopes where B.l(®B2(|Cl.C2, EL1E2E G1G2G.
© Retaining walls ermissible slopes cannot be obtained without the use of a wall. A3 ). B.3! c3. D1 3.E4 FL@F10) 3G4
Divert flood flows and redirect storm runoff to another area such as a basin or a|
E1E2E |F1(a)F1(b)F.1 G1G2G.
1 Culverts trap. A3 C2,C3. |D.1. 3.E5 © 35465
BI@.B2%
12 Underdrains |A perforated conduit such as pipe, tubing, or tile installed beneath the ground to|A 3, A 4. ),B.2.(0),B.3.( c1.cz2, D.1 E1E2E |F1(@Fib)FL G1G26G.
intercept and convey ground water. 2 3. 3.4 © 364
13 Detention basins E;zressed areas that store runoff during wet weather and dry the rest of the A3 B2(),B4 |C2.C3 |D.L gtEZE Félv(a),F.l(b),F.l. 6364
14 Retention pond |A permanent pool of water that has the capacity to store storm water until it is A3 B.2(b) ciLcz2, D.2 E3.E4 @ G364
released from the structure. C3.
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TABLE FOR OUTPUT

TEMPORARY AND PERMANENT EROSION CONTROL
MEASURES

Description

ff"

&

7

s

)

Gl

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion

Cable, J. K. and Dolling, H. (1994) lowa

Cable, J. K. and Dolling, H. (1994) lowa

Illinois (1999), Landscape Design and Erosion

Water Conveyance

eeding grasses and legumes planted on disturbed areas of soil. Grass cover is the
1 [[remporary seeding peracre
Control Manual. lowa Department of Natural Resources; Page232 | Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa__] Control; Page 59-8(12)
R Channel ! ontrol measure used to facilitate the establishment of a vegetative growth in a drainage AASHTO Model Drainage Manual, Chapter 16: Erosion and Sediment | AASHTO Model Drainage Manual, Chapter | AASHTO Model Drainage Manual, Chapter 16:
annel liners peracre
Control; Page 16-14 16: Erosion and Sediment Control; Page 16- | Erosion and Sediment Control; Page 16-12
i _|}astrip of grass planted at right angles to the flow of runoff. Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
3 || vegetative filter strip| peracre
Control Manual. lowa Department of Natural Resources; Page 51 Construction Site Erosion Control Manual. Construction Site Erosion Control Manual. lowa
lAppying plant residue or other suitable material to protect the soil surface. Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
4 Mulching Construction Site Erosion Control Manual. Construction Site Erosion Control Manual. lowa
Control Manual. lowa Department of Natural Resources; Page 2.27
Liowa Nenacmaentaf NanalResanrcas  INenasmantaf Nanual RPasqucas Pang
Used to cover bare soil with cut sod (usually bluegrass) in order to provide rapid Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
5 Sodding Construction Site Erosion Control Manual. | Construction Site Erosion Control Manual. lowa sqft.
laround cover and stabilization of the soil. Often used in waterways and flumes. Control Manual. lowa Department of Natural Resources; Page 2.41
4
A temporary erosion control practice used for the establishment of vegetation that helps T T T T T T
6 Matting (1999) The University of Tennessee, Knoxvillle, Water Resources, | Prevention & Sediment Control. (1999) The |Prevention & Sediment Control. (1999) The
Jprotect seeding and increase germination.
e Dacoss Linivercin of Tennaccae ¥novuillle Water |1inivarciny 0f Tonnoccon ¥nnwille water
Used to provide a rough finish on clay soils. This procedure should generally be used Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
7 [purfacing roughenindlafter the fall seeding period has passed. Construction Site Erosion Control Manual. | Construction Site Erosion Control Manual. lowa per acre
Control Manual. lowa Department of Natural Resources; Page 2.47
lowa D of Natural D of Natural  Page 2.47
R Topsoil Isalvaged topsoil placed over subsoils that provides a growing media for establishing a Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
opsoiling
over of grass. Control Manual. lowa Department of Natural Resources; Page 2.49 | Construction Site Erosion Control Manual. | Construction Site Erosion Control Manual. lowa
Sediment Barriers
Federal Highway administration (1995)  |Federal Highway administration (1995) BMP for
Federal Highway administration (1995) BMP for Erosion and sediment
1 Strawbales  ||Are used to filter sediment from runoffin sheet flow applications. BMP for Erosion and sediment Control Erosion and sediment Control Report No. FHWA-
Control Report No. FHWA-FLP-94-005; Page 64
Report No. FHWA-FLP-94-005; Page 64 | FLP-94-005; Page 64
Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
lA temporary barrier of geotextile fabric used to intersept sediment on small drainage Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
2 Siltfence Construction Site Erosion Control Manual. | Construction Site Erosion Control Manual. lowa linear foot
fareas. One of the most convient control measures to use on all projects. Control Manual. lowa Department of Natural Resources; Page 2.35
lowa Department of Natural Resources; Department of Natural Resources; Page 2.35
AASHTO Model Drainage Manual, Chapter 16: Erosion and Sediment | AASHTO Model Drainage Manual, Chapter |Federal Highway administration (1995) BMP for  [lllinois (1999), Landscape Design and Erosion
3 Brushbarrier  |[Used in conjunction with filter fabric, filter sediment from runoff before leaving a site.
Control; Page 16.20 16: Erosion and Sediment Control; Page | Erosion and sediment Control Report No. FHWA-_| Control; Page 59-8(6)
A serm ditch [ temporary or permanent idge of soil located to channel runoff water to planned Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa inear foot
erm ditches inear foor
location Control Manual. lowa Department of Natural Resources; Page2.60 | Construction Site Erosion Control Manual. __| Construction Site Erosion Control Manual. lowa
[A temporary ridge of porous material such as stone or gravel, that can be stabilized in )
5 Filter berms bank " Subcommittee on Design (1992): AASHTO Guidelines for erosion and | AASHTO Highway Subcommittee on Design | AASHTO Highway Subcommittee on Design
ows, banks, or mounds.
sadimant contealin hihwiay Bacesn 1000\ ancuTO torarncinn ana 1002\ nnsuTO G idelinec tor aracinn and
R Ditch check [Protect ditches from erosion and to flter sediment from flowing water. ‘A Guide for the Design, Installation, Inspection, and Maintenance of | A Guide for the Design, Installation, 'A Guide for the Design, Installation, Inspection, | Illinois (1999), Landscape Design and Erosion
itch checks
Temporary Erosion-Control Measures in Kansas (1997). Kansas _|inspection, and Maintenance of Temporary | and Maintenance of Temporary Erosion-Control

Control; Page 59-8(14)

temporary or permanent dike or berm located so water can be directed to planned
jocation

rlvench designed for the filtration of storm water and collection of sedimentation

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
Control Manual. lowa Department of Natural Resources; Page 2.72

t structure (metal or flexible pipe) used to carry runoff water from the top of a slope to the

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion

Control Manual. lowa Department of Natural Resources: Page 2.60

I small temporary barrier or dam constructed across a drainage ditch.

lAn apron or other energy dissipating device placed at the outlet of a drainage pipe.

1 Diversions
2 || infiltration trench

3 ||emporary slope draif
4 Check dam

5 || outletprotection

6 Inlet protection

7 || Eneray dissipators
8 || Revetmentflume

arries runoff water in an underground drainage system; used in conjunction with
fstorm drain diversion measures

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion
Control Manual. lowa Department of Natural Resources; Page 2.86

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion

Control Manual. lowa Department of Natural Resources; Page 2.75

device used to transport water in a structure to a lower level without erosion.

n obstacle placed at the outlet of a drainage pipe or any other location that requires
eduction of rapid water flow to prevent erosion.

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion

Control Manual. lowa Department of Natural Resources; Page 2.75

75

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. (1994) lowa Construction Site [ Cable, J. K. (1994) lowa Construction Site Erosion
Control Manual. lowa Department of Natural Resources; Page2.60 | Erosion Control Manual. lowa Department of | Control Manual. lowa Department of Natural

(1994) lowa Construction Site
Erosion Control Manual. lowa De
Cable, J. K.

Erosion Control Manual. lowa Ds

tment of

(1994) lowa Construction Site

rtment of

Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
Control Manual. lowa Department of Natural Resources; Page 2.64 Construction Site Erosion Control Manual. Construction Site Erosion Control Manual. lowa.
Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion _cable. J.K-and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
Control Manual. lowa Department of Natural Resources; Page 2.64 Construction Site Erosion Control Manual. lowa

Cable, J. K. and Dolling, H. (1994) lowa
Construction Site Erosion Control Manual.
Cable, J. K. and Dolling, H. (1994) lowa
Construction Site Erosion Control Manual.
Cable, J. K. and Dolling, H. (1994) lowa

Construction Site Erosion Control Manual.

Cable, J. K. (1994) lowa Construction Site Erosion

Control Manual. lowa Department of Natural
Cable, J. K

Control Manual. lowa Department of Natural

(1994) lowa Construction Site Erosion

Illinois (1999), Landscape Design and Erosion

Control; Page 59-8(8

Clinear ft (small) -cu
d (larger)

Illinois (1999), Landscape Design and Erosion

Control; Page 59-8(10)

Illinois (1999), Landscape Design and Erosion

linear ft (small) -cu

Cable, J. K. and Dolling, H. (1994) lowa
Construction Site Erosion Control Manual. lowa
Cable, J. K. and Dolling, H. (1994) lowa
Construction Site Erosion Control Manual. lowa
Cable, J. K. and Dolling, H. (1994) lowa

Construction Site Erosion Control Manual. lowa

Control; Page 59-8(14)

Control; Page 59-8(8) d (larger)
Illinois (1999), Landscape Design and Erosion Riprap: per ton; Silt
Control; Page 59-8(9) ltence: - Straw bales
Illinois (1999), Landscape Design and Erosion «

sq.

Illinois (1999), Landscape Design and Erosion

Control; Page 59-8(13)

Riprap: perton

Sod: per sq.; Riprap:

Iperton




Sediment detention ponds and basins

B Temporary ||A depressed area in a drainage location that allows the runoff to slow and the sit o settle Cable, 3. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, 3. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa Siltfence: inear ft;
Sediment trap Control Manual. lowa Department of Natural Resources; Page 2.117 | Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa Crushed rock: per ton
3 | itoaton oacr||P-depressed area with a vegetated bottom, similar o adry pond. Used as storm water Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion @Cable,l K_and Dolling, H. (1994) lowa ndividually charged
knanagement desianed to reduce the neak flow for a 210 10 vear storm Control Manual. lowa Department of Natural Resources;_Page 2.140 | Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa
) | Im“wmm Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa llinois (1999), Landscape Design and Erosion
Control Manual. lowa Department of Natural Resources; Page 2.114 _| Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa__| Control; Page 59-8(13)
+ omionscoran Imﬂmmm P Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa —
Control Manual. lowa Department of Natural Resources; Page 2.78 Construction Site Erosion Control Manual. Construction Site Erosion Control Manual. lowa
Permanent ECMs
+ |[ermanentsceding I o ermanent seeding of lawn grasses and tall grass mixtures used as an effective Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa veracre
|msmgn of contralling long term erosion Control Manual. lowa Department of Natural Resources; Page 2.34 _| Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa
5 rees [Used for the control of surface drainage, soil and wind erosion ‘A Guide for the Design, Installation, Inspection, and Maintenance of ‘A Guide for the Design, Installatio ‘A Guide for the Design, Installation, Inspection,
Temporary Erosion-Control Measures in Kansas (1997). Kansas _Ins ction, and Maintenance of Temporary |and Maintenance of Temporary Erosion-Control
S Srabe [Jsed for the control of surface drainage and sofl and wind erosion. "AGuide for the Design, Installation, Inspection, and Maintenance of | A Guide for the Design, Installation 'AGuide for the Design, Installation, Inspection,
Temporary Erosion-Control Measures in Kansas (1997). Kansas _|inspection, and Maintenance of Temporary_|and Maintenance of Temporary Erosion-Control
, |[ vines and around J[permanent seding of tawn grasses and tall grass mixtures used as an effeciive ‘A Guide for the Design, Installation, Inspection, and Maintenance of | A Guide for the Design, Installation, ‘A Guide for the Design, Installation, Inspection,
covers Imethod of controlling long term erosion. Temporary Erosion-Control Measures in Kansas (1997). Kansas  |Inspection, and Maintenance of Temporary |and Maintenance of Temporary Erosion-Control
s || Stoperrerrace |Psec for the controlof surtace drainage, soil and wind erosion Cable, 3. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, 3. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa Tlinois (1999), Landscape Design and Erosion -
Control Manual. lowa Department of Natural Resources: Page 2.137 | Construction Site Erosion Control Manual._| Construction Site Erosion Control Manual. lowa__| Control; Page 59-8(9)
. conatodont_||Psedfor the control of surface drainage and soil and wind erasion. Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa
Control Manual. lowa Department of Natural Resources;_Page 2.146 _| Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa
7 Bench IA slightly reverse sloping step on a back slope to reduce slope length, Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa Tlinois (1998), Landscape Design and Erosion ncludedingrading
Control Manual. lowa Department of Natural Resources: Page 2.54 | Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa ] Control; Page 59-8(9)
R Channels [ arainage way used to convey runoff through, along, or around an area. Conveying Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa or
kunoff in a channel that has an uninterrupted positive grade to the outlet, Control Manual. lowa Department of Natural Resources; Page 2.18 Construction Site Erosion Control Manual. Construction Site Erosion Control Manual. lowa
o |[ shoutderarains |Usedduvmg fillslope construction for the purpose of conveying flow from the roadway
urface level down to the oe of slone
10 |[ rewningware @ Slopes where Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa Cable, J. K. and Dolling, H. (1994) lowa
ermissible slopes cannot be obtained without the use of a wall. Control Manual. lowa Department of Natural Resources;_Page 2.101 _| Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa
o Caverts pivert flood flows and redirect storm runoff to another area such as a basin or a trap. Illinois (1999), Landscape Design and Erosion
Control; Page 59-8(13)
1, |[Praerdrainsisubsu] [ perforated conduit such as pipe, twbing, o e instalied benath the ground to ntercept Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa
rface Drainage Er\d convey ground water Control Manual. lowa Department of Natural Resources: Page 2.132 | Construction Site Erosion Control Manual. _| Construction Site Erosion Control Manual. lowa
13 |[ vetention basins |Depressed areas that store runoff during wet weather and dry the rest of the time. Yu, S. L. and Kaighn, R. J. (1992) Virginia DOT Manual of Practice for Yu, S. L. and Kaighn, R. J. (1992) Virginia DOT Illinois (1999), Landscape Design and Erosion
Planning Stormwater Management. Virginia Transportation Research Manual of Practice for Planning Stormwater Control Page 59-8(8)
1 || Retention pon Cable, J. K. and Dolling, H. (1994) lowa Construction Site Erosion Cable, J. K. and Dolling, H. (1994) lowa | Cable, J. K. and Dolling, H. (1994) lowa Tllinois (1999), Landscape Design and Erosion P

pool of water that has the capacity to store storm water until itis released
rom the structure.

Construction Site Erosion Control Manual.

Control Manual. lowa Department of Natural Resources; Page 2.143
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Construction Site Erosion Control Manual. lowa

Control; Page 59-8(8]






