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Muddy Water In -
Muddy Water Out?

Construction is considered the most damaging
phase of the development cycle for streams
and other aquatic resources. Many
communities have responded to the many impacts
caused by construction sites by enacting erosion and
sediment control (ESC) ordinances. Typically, the
ordinances require developers to submit a plan that
contains measures to reduce soil erosion (erosion
prevention) and practices to control sediments that
have aready eroded (sediment controls). In addition,
the plan may restrict or require phasing of the clearing
or grading needed to prepare adevelopment site. Once
an ESC planisreviewed and approved by thelocal or
state authority, the ordinance then requires the
developer or contractor install and maintain specified
measures and practices throughout the construction
phase. A construction site may be inspected for
compliance, and if found lacking, an inspector may
issue apermit violation, stop-work order, fine or other
measure to compel action.

Theory Collideswith Reality

How well do these ESC programswork inthereal
world? Not very well, according to six recent surveys
of local and state ESC experts and administrators.
Consider these statistics:

o Paterson’ s(1994) investigationof 128 North Caro-
lina construction sites revealed that 16% of the
ESC practices prescribed in the plan were never
installed. Of theESC practicesthat wereactually
installed, 16% were not installed correctly and
failed to perform. An additional 18% of ESC
practicesfailed becauseof alack of maintenance.
Combining thesethreesourcesof failuretogether,
Paterson found that half of all practices specified
inthe ESC planswerenot implemented properly.

e Mitchell (1993) surveyed state highway erosion
control experts, and reported that 30% of respon-
dentsnoted that at |east half of the ESC practices
specifiedin highway ESC planswerenever actu-
alyinstalled. While83% of therespondentsindi-
cated that they required a preconstruction meet-
ingwiththecontractor todiscussESC planimple-
mentation, only 29% scheduled a pre-wintering
meeting. Thestatehighway ESC expertscitedfive
major problemsinachi eving better highway ESC

control: lack of inspectors, weather, lack of
contractor cooperation, lack of state |eader-
ship, and contractor ignorance (in rank order).

North CarolinaESC surveyshy Pattersonetal.
(1993) found that contractors actually spent
only half the estimated cost to install the ESC
controlsoutlinedintheir plan. Inaddition, local
governmentsexpended threeto six timesmore
effort reviewing plansthan actually inspecting
them. Despite the fact that a majority of ESC
staff spent timeintheoffice, they receivedvery
little training nor did they train contractors.
Training comprised only onetenth of one per-
cent of local ESC program budgets.

Accordingtoasurvey of 24 ESClocal programs
inNortheastern|llinoisby conducted by Dreher
and Mertz-Erwin (1991), lessthat 45% of ESC
plan reviewershad received formal trainingin
ESC techniques. In addition, while a dlightly
higher number of inspectors were trained in
ESCtechniques(55%), most training consisted
of informal field mentoring by moreexperienced
staff. The researchers also reported a wide
range of inspection frequency. For example,
25% of communities only conducted inspec-
tions in response to citizen complaints, and
10% inspected construction sites less fre-
guently than one time a month. More posi-
tively, half thelllinois programsreported con-
struction siteinspectionswere doneweekly or
on amore frequent basis.

Corish’s1995 national survey of 40local ESC
programs documented poor plan implementa-
tion. For example, 67% of survey respondents
indicated that ESC controlswereinadequately
maintained. Soils were not adequately stabi-
lizedwithintheprescribedtimelimitin44% of
ESC programs, and 56% of programs encoun-
tered chroni c problemswithinadequatetempo-
rary soil stabilization (grassor mulch cover).

Nearly half of the local program respondents
noted that sensitive areas adjacent or within
construction sites (such as stream buffers and
wetlands) were inadequately protected from
sediment or were actually cleared. Treesand
forest areas" protected” under theplanwerein




fact not protected, according to 57% of respon-
dents. Another 24%reported clearing frequently
occurred well beyond the disturbed area speci-
fied inthe plan. Lastly, 36% of the respondents
to Corish’s survey observed that steep slopes
wereimproperly cleared, or were inadequately
stabilized.

« Anational survey of over 80local ESC programs
conducted by Brownand Caraco (1996) discov-
ered that 10% of local ESC programs appear to
existonly onpaper, asthey all ocated no staff for
either planreview or inspection. Staffingwasa
major constraint even for the established ESC
programsin larger communitiesthat processed
inexcessof 100ESC permitseachyear. Over half
of theselarger ESC programs had |ess than two
plan reviewersand threeinspectorsto adminis-
ter their program, and these staff were often
asked to perform other duties.

Thelack of manpower reflects achronic funding
problem for many local ESC programs, as 75%
reported compl ete dependence on unreliablerevenue
streams such as application fees or thelocal operating
budget. Brown and Caraco (1996) further noted that
a third of all programs surveyed did not require
engineering plans, and one-fourth considered
themselves a“non-regulatory” program.

Severa surveys also noted that ESC practices
rated by experts as “most effective” were seldom
applied. Conversely, anumber of ESC practicesrated
as“ineffective” still enjoy widespread use (Patterson,
1994; Brown and Caraco, 1996). Thefour most popular
practices cited in a national survey were silt fences,
stabilized construction entrances, storm drain inlet
protection and temporary vegetative stabilization, al
of which rank high in terms of installation and
maintenance problems.

The actua sediment removal capability of many
ESC practices appearsto befairly limited, with most
practicesachieving 50 to 85% total suspended solids
(TSS) removal rates, according to recent field research.
In contrast, sediment removal rateson the order of 95
to 99% are needed to achieve anything resembling a
“clear water” discharge.

ESC practices are increasing the cost of
development, with several sources estimating they
now comprise from three to six percent of total
development costs. Whilethisinvestment would have
been unthinkable a few decades ago, it is evident
from the foregoing statisticsthat much of thismoney
is not being well spent--practices are poorly or
inappropriately instaled, and very little is spent on
maintaining them. It is therefore unsurprising that
many in the development industry view ESC plansas
“muddy water in, muddy water out,and alot of money
in between.”

Taken together, the information presented here
confirmsthat both the quality and implementation of
ESC plans need to be greatly strengthened. In the
remainder of thisarticle, we explore practical factors
that lead to poor design and implementation of ESC
plans based on surveys and expert opinion of ESC
professionals. Next, 10 elements that can improve
performance are outlined in order to increase plan
effectiveness. Finally, some practical
recommendations are made toimprovethe capability
of local ESC programsto produce better resultsin the
field, given the redlity that resources will always be
scarcein most communities.

Why DoErosionand Sediment Control PlansFail
toPerformintheField?

Before ESC plans can beimproved, it isimportant
to understand the underlying reasons why they fail.
In generd, poor performance can be explained by two
reasons. First, many ESC plansare poorly integrated
with other stream protection effortsthat occur during
construction. Construction is potentially the most
destructive stage in the entire development process:
trees and topsoil are removed, soils are exposed to
erosion, steep slopes are cut, natural topography and
drainage are altered, wetlands arefilled, and riparian
areas are disturbed. Consequently, an ESC plan is
about more than preventing sediment from leaving
the site. It also sets forth how a stream will be
protected during this critical stage of development.
The plan should clearly outline where and how other
stream protection measures are employed, such as
wetland protection, forest conservation, stream
buffers, and stormwater treatment practices. It is
worth emphasizing that grading and ESC plans are
usually the only plans that are routinely read by
earthmoving contractors at a construction site.
Consequently, any stream protection measure that is
dependent or influenced by earthmoving activities -
and most are- should be clearly marked on the plan.

Many communitiesfail to makethisimportant link.
As a result, their ESC programs are not integrated
into an overall stream protection strategy. For example,
only 35% of the local ESC programs considered
wetland protection inthe ESC plan approval process.
An even smaller number (20%) reviewed ESC plans
within awatershed or special protection framework
(Ohrel, 1996). All too often, ESC plans tend to be
developed in isolation from other stream protection
plans prepared for the site: someone elsedesignsthe
stormwater treatment practices, somebody €l se does
the grading plan, while others assembl e any wetland
protection, forest conservation, stream buffers or
other sensitive plans. Becausethese plansareusualy
submitted to different agencies and undergo a
separate approval process, thereis no apparent need
to integrate them.




A quick glance through many state and local ESC
manuals reveal's a second major reason for poor ESC
plans. they are based on “cookie cutter” manuals.
Most ESC manuals consist of little more than a
collection of a few dozen detailed standards and
specificationsfor individual ESC practices. Very little
guidance is given on how to combine ESC practices
together into an effective plan. In particular, most ESC
manuals provide very skimpy coverage about erosion
prevention techniques, such as clearing restrictions,
protecting the limits of disturbance, and construction
phasing. Many of the standard detailsfor ESC practices
are outdated, or lack specific guidance on where and
when aparticular practiceisappropriate. For example,
Mitchell (1993) reviewed the contents of 49 state
highway ESC manuals and found that 50% did not
have detailed standards and specifications for 25 of
the more common ESC practices. Few practices ever
seem to be dropped from ESC manuals, even if
monitoring dataor maintenance experience prove them
to be inadequate. At the same time, design
enhancements that can sharply increase the
effectiveness of aESC practice are often recommended
but not required. Faced with this choice, cost-
conscious designers and contractors will generally
only chosetoinstall that whichisabsolutely required.

With ESC manuals offer relatively little practical
guidance, the responsibility for developing a quality
planfalstothe design engineer. ESC plans, however,
are often among the last elements of a construction
plan to be completed, and are usually delegated to
junior engineerswith little hands-on ESC experience
or training. Often, theonly resourcesavailableto them
are the grading plan for the site, a few sample ESC
plansandthelocal ESC manual. Givenatight timetable,
adesigner rarely has time to visit the site to become
familiar with construction site conditions. Thus, it is
not surprising that many ESC plans submitted to local
agenciesfor review are of poor quality.

Local planreviewers, inturn, often lack thetimeto
fix mistakes, or may not have the field experience or
specialized training needed to catch them. Thisleaves
it up to the inspector to correct the mistakes at the
construction site. At this point, the contractor who
based his ESC cost estimate on the origina plan, is
extremely reluctant to make any changes that will
increase costs.

Ten Elementsof an EffectiveESC Plan

How can the implementation of ESC plans be
improved? To start, designers and plan reviewers
should check their ESC planto determineif it includes
10 critical elementsasportrayedinFigure 1. These10
elements were drafted in consultation with local and
state ESC experts. They present a comprehensiveand
integrated approach for achieving stream protection

requirements during construction. Asaresult, only
four elementsof the 10 actually involve better design
and selection of ESC practices. Three ESC elements
emphasize non-structural techniques for erosion
prevention, whilethelast threeinvolve management
techniques to trandate a plan into reality. The ten
elementsareasfollows:

1 MinimizeNeedlessClearingand Grading

2. Protect Waterwaysand StabilizeDrainageWays

3. Phase Constructionto Limit Soil Exposure

4. Immediately Stabilize Exposed Soils

5. Protect Steep Slopes and Cuts

6. Install Perimeter Controlsto Filter Sediments

7. Employ Advanced Sediment Settling Controls

8. Certify Contractorson ESC Plan Implementa-
tion

9. Adjust ESC Plan at Construction Site

10. Assess ESC Practices After Storms

1. MinimizeClearingand Grading

Clearing and grading should only be performed
within the context of the overall stream protection
strategy. Some portions of the development site
should never be cleared and graded, or clearing in
these areas should at least be sharply restricted.
These areasinclude the following:

» Streambuffers

» Forest conservation areas

»  Wetlands, springs and seeps
» Highly erodiblesoils

e Steep slopes

» Environmental features

»  Stormwater infiltration areas

A site designer can go even further, however,
and analyzethe entire siteto find other open spaces
where clearing and/or grading can be avoided.
Ideally, only those areas actually needed to build
structures and provide access should be cleared.
This technique, known as site fingerprinting, can
sharply reduce earthwork and ESC control costs, by
as much as $5,000 per acre (Schueler, 1995) and is
critical for forest conservation. All “protected” areas
should be delineated on construction drawings, and
shown as the “limits of disturbance” or LOD. The
LOD must beclearly visiblein thefield, and posted
by signage, staking, flagging or most preferably,
fences (i.e., silt fence or temporary safety/snow
fence). Thelimitsand the purpose of the LOD should
be clearly conveyed to site personnel and the
construction foreman at a preconstruction meeting.
In addition, paving and other subcontractors that
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Every site designer and plan reviewer should analyze the construction site to see if it can achieve
the ten critical elements of an effective ESC plan, as shown above. (Site plan courtesy of North
Carolina Erosion and Sediment Control Manual.)

Figure 1. Ten Critical Elements of an Effective ESC Plan

will be working on the site during a later stage of
construction should also be routinely notified about
the LOD asthey arrive.

2a. Protect Waterways

Streams and waterways are particularly
susceptible to sedimentation, and a designer should
always check to seeif they are present at a site, and
whether construction activitieswill occur near them.
If s0, no clearingis permitted adjacent to the waterway.
Asasecondary form of protection, alineof silt fence
or earthen dike should be installed along the perimeter

of the waterway buffer. If work is planned across or
within the waterway, special crossingsand diversion
techniques are required (WRA, 1986 is an excellent
referencein thisregard).

2b. Stabilize Drainage Ways

Of equal importance, designers should carefully
map the existing and future drainage patterns at the
site, known asdrainageways. Not only aredrainage
ways the major route that eroded sediments take to
reach streams and waterways, they also are proneto
severe erosion due to the velocity of concentrated




runoff that travel sthrough them. Consequently, special
ESC practices are applied to the drainage way,
depending on their slope and length, and the disturbed
areasthat drainto them. Anideal drainageway serves
asagrassed waterway, which may require sod, erosion
control blankets or jute netting to prevent erosion
during storms. In addition, checkdams may often be
needed along the drainage way, using riprap, earth,
dikes or silt fence. The storage provided behind
checkdams can trap sediment, and is a useful backup
when upstream portions of the drainage way begin to
erodeintoagully.

3. PhaseConstruction

Mass grading of larger construction sites should
be avoided because it maximizes both the time and
area that disturbed soils are exposed to rainfall and
therefore subject to soil erosion. As an alternative,
designers should consider “construction phasing”
whereby only a portion of a construction site is
disturbed at anyone time to complete the needed
building in that phase. Other portions of the
construction site are not cleared and graded until the
construction of the earlier phase is nearly completed
and its exposed soils have been stabilized.

Construction phasing is similar to “just-in-time
manufacturing” in that earthmoving occurs only when
it isabsolutely needed. By breaking the construction
site into smaller units, the disturbed area is sharply
reduced. Thisisparticularly critical for larger residential
and commercia projectsthat may take one, two or even
three years to finish. The potential reduction in
sediment load from construction phasing can be very
impressive. Claytor computesa42% reduction in off-
site sediment loads in a typical subdivision
development scenario (article 54).

Phased construction requires careful planning. For
example, each phase must be planned so that earthwork
isbalanced withinit; i.e., the“cut” soil from one area
matches the “fill” requirement elsewhere. Other key
elements of construction phasing are described in
article 54, and include provisions for temporary
stockpiling and construction access, and performance
criteria for triggering a new phase. In addition, the
phases should correspond to existing or future
drainage boundaries wherever possible. In general,
construction phasing is most appropriate for larger
construction sites (25 acres or more).

Lastly, it is important to note that construction
phasing should not be confused with the construction
sequence, which outlines the specific order of
construction that the contractor must follow to complete
a single phase. The construction sequence can also
beacritical element of an ESC plan. For example, the

construction sequence should clearly state that the
first step of construction is a preconstruction
meeting, that ESC controlsmust beinstalled prior to
any clearing or grading, and disturbed areas must
be stabilized within a prescribed time limit. In
addition, the ESC designer should carefully evaluate
the entire construction sequence to determine if
additional ESC practices are needed. For example,
the location of drainage ways are often altered as
the construction sequence progresses, particularly
after storm drains are installed. Consequently,
additional ESC practices may be needed to
accommodate the greater runoff and new discharge
points that occur in later development stages.

4. Rapid Soil Stabilization

The objective at every construction site is to
establish agrass or mulch cover within aminimum
of two weeks after the soils are exposed. Given the
germination time for grass, this means that
hydroseeding must occur within two to five days
after grading. In northern climates, a straw, bark or
fiber mulch isneeded to stabilize the soil during the
winter months when grass does not grow, or grows
poorly.

The value of soil stabilization cannot be
overemphasized; research in Maryland has shown
that it can reduce sediment concentrations by up to
six times, compared to exposed soils without
stabilization (Schueler and Lugbill, 1990). A review
of over 20 field test plot studies of hydroseeding
and various mulches on construction site soils
indicates an average sediment reduction of about 80
t090% (seearticle’55). ESC expertsalmost universaly
recommended mulching and seeding in the Brown
and Caraco (1996) survey.

An effective ESC plan will clearly define time
limitsto establish grassand/or mulch cover, outline
therates and species of either cool-season or warm-
season grassesto be hydroseeded (or type of mulch),
and define the conditions under which thetemporary
cover must bereinforced (i.e, drought, severeerosion,
poor germination etc.). In particular, a pre-winter
meeting should be held at northern construction sites
to assess whether the existing soil cover will be
adequate throughout these demanding months. A
good construction contract should also include a
contingency lineitem for replacing temporary cover
in the event that the cover does not take (drought,
poor germination, weather, etc.). Thelast objective
of the ESC planisto permanently stabilize disturbed
soilswith vegetation at the conclusion of each phase
of construction.




5. Protect Steep Slopes

Steep slopes are the most highly erodible surface
of a construction site, and require special attention
onthepart of the designer. Steep slopesarevariously
defined, depending on local topography and the
region of the country (with 15% or 6:1 h:v being fairly
common). In addition, grading often creates
engineered slopes on cut or fill of as much as 50%
(2:1 h:v). Wherever possible, clearing and grading of
existing steep slopes should be avoided altogether.

If clearing cannot be avoided, special techniques
can be used to prevent upland runoff from flowing
down aslope. Otherwiseseveregulliesquickly form,
and the slope can fail. The best method involves
diverting upland flow around the slope using an
earthen dike or slope drain pipe. An upslope line of
silt fence can also be used for this purpose, but only
if it is adequately anchored, and contributing flow
lengths are 50 feet or less, and a permanent drainage
structure is installed to protect the slope.

Silt fencing at the toe of the slope should be
applied with great care as high flow velocities and
sediment movement downslopewill quickly overload
or knock the silt fence down. In addition, the
performance of silt fence on thetoe of slopesisrather
low, ranging from 36% to 65% in two Oregon test plot
studies (W& H Pacific, 1993). It may beadvisableto
use a scoop trap or super silt fence under these
demanding field conditions. For adescription of these
techniques, see article 56.

Temporary seeding or mulch, by themselves, may
not be effectivein preventing erosion on the exposed
soils of the slope (Harding, 1990). Additional
stabilization methods may be needed such aserosion
control blankets and mulch binders. Alternatively,
the mulch application rate can beincreased. In some
cases, steep slopes can be protected in the winter
months using plastic sheeting that is suitably
anchored (e.g., temporary soil stockpiles).

6. Perimeter Controls

Perimeter controls are established at the edge of a
construction sitetoretain or filter concentrated runoff
from relatively short distances before it leaves the
site. Thetwo most common perimeter control options
are st fences and earth dikes. Other options are
available, including using sidewalk gravel as a
perimeter filter on very small and flat areas (Portland
BES, 1999).

When properly installed, located and maintained,
silt fences are moderately effective in filtering
sediment, with reported removal rates ranging from
7510 86% (Goldman et al., 1986). A majority of the
ESC experts, however, report chronic problems in

maintaining silt fences (Brown and Caraco, 1996;
Paterson, 1994). A field assessment of over 100 silt
fencesin North Carolinaindicated that 42% of all site
fences were improperly installed and 66% were
inadequately maintained (Paterson, 1994). The correct
placement of silt fencesisdiscussedindetail inarticle
56.

Theuse of straw bale dikes as a perimeter control
isnot recommended for most communities, except in
specia circumstances. Only 27% of ESC expertsrated
the straw bale as an effective ESC practice, although
its use was still allowed in half of the communities
surveyed (Brown and Caraco, 1996).

Earth dikes can also be employed as a perimeter
control. For small sites, a compacted two foot tall
dike is usually suitable, if it is hydroseeded. When
larger dikes are employed it should be kept in mind
that they will actually divert runoff to another portion
of the site, usually to adownstream sediment traps or
basin. Therefore, the designer should ensure they
have a stabilized outlet, have capacity for the ten
year storm event, and that channel created behind
thedikeisproperly stabilized to prevent erosion. ESC
expertstypically report fewer maintenance problems
with these earth dikesif they are properly engineered
(Brown and Caraco, 1996).

7. Employ Advanced Settling Devices

Even when the best ESC practices are employed,
construction sites will still discharge high
concentrations of suspended sediments during large
storms. Therefore, the ESC plan should include some
kind of trap or basin to capture sediments, and allow
time for them to settle out. These settling devices
face an imposing performance challenge, asthey must
operate at a 95 to 99% efficiency to produce a non-
turbid discharge. Recent field research, however,
indicates that most sediment traps and basins have
sediment removal capabilitiesonly onthe order of 70
t0 90%. They also routinely discharge sediment at a
concentration of several hundred mg/l (seearticle57).

Thelimited trapping efficiency of sediment basins
inthefield appearsto be caused by two major factors:
the extreme difficulty in settling out fine-grained
sediment particles in suspension (i.e, fine silts and
clays) and the simplistic design of existing basins
which doesnot produceideal settling conditionsover
the range of storm events that can be expected at a
construction site. Indeed, most sediment basins are
nothing more than a hole in the ground.

To improve their trapping efficiency, sediment
basins must be designed in a more sophisticated
manner. These design featuresinclude greater wet or
dry storage volume, perforated risers, better internal




Table 1: Stages of Construction When Plan Revisions Should be Considered

(U.S.EPA, 1993)

Stage Basis of Plan Changes

Preconstruction meeting Plan impractical from the contractors’ standpoint (e.g.,
not enough space for materials storage)

Site visit confirms that the plan will not work based on
other site characteristics

After clearing/ grading and sediment control “As built” grading or sediment controls are different

installation from the original plan

During construction of the drainage system Hydrology changes may require new different ESC
measures

During house construction Importing materials and site preparation for home

construction will alter the landscape

As needed based on routine inspection visits Failing measures may need to be modified

After major storms Major storm events reveal under- or poorly designed
practices

Close of season Depending on weather or season, stabilization may

be different than on the original plan.

geometry, use of baffles, skimmers and other outlet Evenif noformal certification programexistsina
devices, gentler side-slopes and multiple cell community, there are still several opportunities to
construction. A seriesof recent field and labresearch | train and educate construction personnel on how to
studies has evaluated the effectiveness of these | implementtheESC plan. Theseincludeamandatory
additional sediment basin design features (see article | preconstruction meeting, regular inspection visits,
58). Inaddition, the ESC plan should containadetailed | a pre-wintering meeting, and the final inspection
inspection and clean out schedule for the basin, along upon completion of a phase or the entire project.
with procedures for converting the basin into a | For example, Paterson documented that a

permanent stormwater management facility. preconstruction meeting can increases ESC plan
compliance by asmuch as 15% (see article 60).

8. Certified ContractorsImplement Plan Aninspector should view every meeting and site

Plans don’t stop sediments from eroding, | inspectionasan educational opportunity to provide

contractors do. Therefore, the single most important | insightintowhy ESC practicesworked or failed, and
element in ESC plan implementation is atrained and Wha_t mai ntenance may be needed inthefuture. This
experienced contractor, as they are ultimately | lastitemisespecialy important, asmany contractors
responsible for the proper installation and upkeep of | May not realize that ESC practices require
ESC practices. In recognition of this fact, many maintenance or repair from timeto time. Given tight
communitiesnow requirethat key on-siteconstruction | construction budgets and schedules, it is not
staff be certified to implement the ESC plan. For | Surprising that many contractors wait until a local
example, both Maryland and Delaware require that at inspector tells them what needs to be fixed. Local

least one person on any construction project be | governments that make a strong commitment to
formally certified. contractor education report that inspectors and

contractors develop a more constructive and

Certification isobtained by completing amandatory responsive partnership at the site

State-sponsored ESC training course. The certified
ESC contractor istrained on why ESC is so important ) ] o
in stream protection, how to read ESC plans, and the | 9 AdjustESC Planfor Field Conditions

proper installation and upkeep of ESC practices Plansare usually thefirst casualty in any military
controls. Typically, thecertified contractor istheliaison | engagement, and must berapidly revised if the battle
with the local inspector, and keeps a maintenance and isto bewon. ESC plansare not much different. An
inspection log (seearticle 61). effective ESC plan is usually modified as it moves




Table 2: Maintenance Costs as Percentage of Installation Costs

(U.S. EPA 1993)

ESC Practice

Annual Maintenance as % of Installation Cost

Seeding
Mulching

Silt Fence
Sediment Trap
Sediment Basin
Inlet Protection

20%
2%
100%
20%
25%
60%

from the office to the construction site, because of
discrepancies between planned and as-built grades,
weather conditions, atered drainage, and unforseen
construction requirements. Thefirst opportunitiesto
revisethe ESC plan occur during the preconstruction
meeting and the initial inspection of the installation
of ESC practices. Table 1 highlights some of themore
common revisionsto the ESC plan that may be needed.

Regular inspectionsare needed to ensurethat ESC
plans are properly implemented, with an ideal
frequency of a week or every two weeks. If this
inspection frequency is not possible given local
staffing, then a community may wish to utilize
independent private-sector inspectors to supplement
the efforts of local ESC inspector (seearticles61 and
62).

10. Assess ESC Practices After Storms

After a storm passes, it is very clear whether or
not an ESC plan actually “worked” at the construc-
tionsite. If the storm wasunusually large or intense,
it is very likely that many ESC practices will need
repair, clean out or reinforcement. For example,
hydroseeding may wash away, silt fences over-top,
earth dikesblow out, sediment basinsfill up or gullies
form. Therefore, thelast element of an effective ESC
plan is a rapid response after a storm to assess the
damageto ESC practicesand quickly correct it.

The dynamic conditions at a construction site
make maintenance of ESC practices critical. Some
contractorswill wait until aninspector threatensthem
with an enforcement action. The underlying reason
for their reluctance is financial: most construction
contractsinclude ESC asasinglelump suminstalla-
tion item in the bid estimate. More often than not,
contractors“low ball” the ESC item to be competitive
inthe overall bid. Thus, they often balk at incurring
the “extra’ cost to maintain or repair ESC practices
because it decreasestheir profit margin on ajob. To
avoid these problems, a good construction contract
will also includeacontingency lineitem for maintain-

ing and repairing ESC practices. Some estimates of
the expected cost of maintaining selected ESC prac-
tices as a percent of the total cost of instaling the
practice can befound in Table 2.

Other maintenance requirementsin the ESC plan
include the designation of an on-site (certified) con-
tractor responsiblefor maintenance, aminimum main-
tenance schedule, and a periodic self-inspection of
thelimits of disturbance.

How Can L ocal CommunitiesFoster Better ESC
Control?

Over 90% of local ESC programs are administered
by municipal agencies or soil conservation districts
(Brown and Caraco, 1996). According to the same
survey, 60% of local ESC programs were mandated
by state laws that provided no funding to support
local implementation. Loca ESC agenciesare chroni-
cally strapped for funds, and over 75% rely on local
property taxes or application feesastheir sole source
of revenue. ESC programs must routinely compete
with any other unmet spending prioritieswithinacom-
munity— and they often lose. Without a dedicated
funding source, it isdoubtful whether many commu-
nities can ever afford the full complement of inspec-
tors and plan reviewers they probably need. Given
shoestring budgets faced by so many local ESC pro-
grams, how can they realistically improve the perfor-
mance of ESC plans?

When resources are limited, the only means to
become more productive isto dramatically improve
how existing ESC program resources are managed.
With thisin mind, we present 10 modest management
tips to get more results with fewer resources.

1. Leadership. According to Shaver (1996), the best
ESC programs in the country share a common fea-
ture: committed local leadership. Key characteristics
of effectiveleadersincludeastrong belief that ESCis
acritical element of local environmental protection, a
tireless commitment to educate designers, contrac-




tors, and the public about the need for better erosion
and sediment control, and a willingness to try new
approaches and techniquesto continually improvethe

quality of the ESC program.

2. Re-deploy existing staff fromthe office to thefield
or thetraining room. Plan reviewers can be assigned
more time at construction sites to get better feedback
on the ESC plansthey review, and to increase inspec-
tion frequency. In addition, training and education
should become an integral element of the job descrip-
tion of both inspectors and plan reviewers, with as
much as 10% of their time assigned to contractor train-

ing or public outreach.

3. Crosstrain local development review and inspec-
tion staff. An effective management approach involves
crosstraining in stream protection for all local devel-
opment review and inspection staff. The cross train-
ing provides ESC reviewers and inspectors with an
understanding of important stream protection concerns
at the site, such as forest conservation, stream buffer,
wetland and stormwater management. At the same
time, non-ESC staff areableto spot and refer ESC prob-
lems when they visit the site, and integrate ESC con-

cernsintheir plan review efforts.

4. Submit erosion prevention elementsfor early plan-
ning review. Amend the development preview pro-
cessto require early review of the erosion prevention
elements of the ESC plan (minimize clearing and grad-
ing, protect waterways, and construction phasing). Re-
view of these elements should be closely coordinate
with early site plan concepts. 1n some cases, review of
erosion prevention elements can be shifted from the

ESC permitting agency to thelocal planning agency.

5. Prioritize inspections based on erosion risk. Use
a simple spreadsheet model to schedule inspections
more frequently for the construction sites most vul-
nerableto erosion (Brown and Caraco, 1996). Vulner-
ability is based on such factors as site area, slope,
erodible soils, and proximity to waterways. Even if
staff resources are spread too thin to inspect all sites,
this approach ensures that the most likely problem

siteswill get the attention they need.

6. Require designer to certify initial installation of
ESC practices. The inspection process should be
amended so that the ESC plan designer must visit the
site to certify that the ESC practices called for in the
plan were correctly installed at the construction site
(adjusting for any changes that may have been made
at the preconstruction meeting). Thissimplerequire-
ment accomplishes two things. Firgt, it is a useful
enforcement mechanism to ensure that all ESC prac-
ticesareactually installed correctly. Second, itisalso

agreat learning opportunity for ESC plan designers,
as they can see how their plan works under the de-

manding conditions of a construction site.

7. Invest in contractor certification and private
inspector programs. The ESC workforce can be
quickly multiplied when a community investsin a
contractor certification or privateinspector program.
The Delawaremode! isdescribed in detail in Horner

etal. (1994), andinarticle85.

8. Usepublic-sector construction projectsto dem-
onstrate effective ESC controls. Local governments
areasource of alot of construction projects— new
schools, roads, and other infrastructure. Needless
to say, ESC practices on public-sector projects
should always be first class, so they can be used as
demonstration sites for contractor training and tan-
gibleevidence of local commitment to ESC. Inaddi-
tion, public sector construction documents should
include contingency itemsand other contractual pro-
visionsthat allow contractorsto recover thefull cost

of maintaining ESC practices.

9. Enlist the talents of developers and engineer-
ing consultantsin the ESC programs. Both groups
provide useful input on how ESC practices can be
applied more cost-effectively or how the plan re-
view process can be streamlined. Many communi-
ties have found that advisory group is very helpful
in devel oping aconstructive partnership for improv-

ing ESC plans.

10. “ Reinvent” thelocal ESC manual. A produc-
tive task to assign to the advisory group isto revisit
the current ESC manual and local training materials.
Thiswill improve the quality of ESC plans and the
overall performance of ESC measures installed at
construction sites.

If these measures are taken, the murky mixture
that usually leaves construction sites will be con-
siderably less sediment laden. ESC planswill never
produce 100% sediment-free runoff, but the dollars
communities spend can be put to best use when
erosion prevention and sediment control practices
are applied with greater care, vigor and ingenuity.
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