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I INTRODUCTION

This report was prepared to inventory sediment and erosion control practices currently in use
nationwide. The inventory reprusents completion of the first of a six task project designed to
develop guidance, including model permit language, for development of NPDES permits for the
storm water discharges of construction sites, and for the evaluation of municipal storm water
management and sediment and erosion control programs with regard to effective control of
construction site discharges to municipal separate storm sewer systems. The sediment and
erosion control practice inventory will be combined with information generated under the
remaining tasks to assist EPA Regions and NPDES approved State in writing NPDES permits
for the storm water discharges of the construction industry, and in evaluating the NPDES permit
applications of municipal separate storm sewer systems for effective control of construction site

storm water discharges.

The sediment and erosion control practice inventory was developed based upon interviews with
the State and local Soil Conservation District agencies of representative metropolitan areas from
cach of the nine geographic/climatic regions established in 40 CFR, Part 122.42. In addition to
interviews, local manuals of practice, regulations, handbooks and other data were evaluated to
develop the inventory. The inventory is organized into two categories, 1) vegetative and 2)
structural sediment and erosion control practices. “Each practice is defined and illustrated, and
a discussion is provided regarding the purpose, applicability, effectiveness, advantages,

disadvantages, and cost of each practice.

During the course of the inventory development, it became evident that a high degree of
variability exists among state sediment and erosion control laws, and many states have not ye*
passed legislation controlling construction site soil erosion. Among the states with legislation,
sediment and erosion control programs which implement the laws varied greatly in requirements,
standards and enforcement. The most developed programs were found in the eastern United
States. The Maryland legislation and regulatory program was frequently found to be used as
a guide for developing programs in other states, such as New York and Florida. In general,

implementation of sediment and erosion control programs was limited in midwestern and western




I FACTORS INFLUENCING EROSION AND SEDIMENTATION

A number of east coast juris&ictions have sediment and erosion control manuals which address
factors influencing erosion and sedimentation. The :.ollowing is reproduced from the "1983
Maryland Standards and Specifications for Soil Erosion and Sediment Control”,(Reference 1).

The same discussion can be found in numerous man;mls from Florida to New York.

The erosion potential of a site is principally determined by five factors; the erodibility of the soil,
vegetative cover, topography, climate and season. Although the factors are interrelated as
determinants of erosion potential, they are discussed separately for ease of understanding.

A. Soil Erodibility

The vulnerability of a soil to erosion is known as erodibility. The soil structure, texture, and

percentage of organic matter influence its erodibility.

The most erodible soils generally contain high proportions of silt and very fine sand. The presence
of clay or organic matier tends to decrease soil erodibility. Clays are sticky and tend to bind soil

particles together. Organic matter helps to maintain stable soil structure (aggregates).

B. Vegetative Cover

There are 'everal ways in which vegetation protects soil from the erosive forces of raindrop impact
and runoff scour. Vegetation (top growth) shields the soil surface from raindrop impact while the
root mass holds soil particles in place. Grass buffer strips can be used to filter sediment from the
surface runoff. Grasses also slow the velocity of runoff, and help maintain the infiltration capacitv
of a soil. The establishment and maintenance of vegetation are the most important factors n

minimizing erosion during development.

e



areas of the country (with the notable exception of the state of Washington), although in several
instances, new programs were under consideration.

The inventory of sediment and erosion control practices provided in Section IV is of standard
practices currently being implemented in the jurisdictions contacted during this investigation which
had active sediment control programs. The inventory does not refer to the state or local
regulations from which the practice was derived, although local regulations and standards directly
influence the effectiveness of sediment control practices in the field. Cost estimates provided
in the inventory were obtained from the "Means Site Work Cost Data", 9th Edition, R.S. Means
Company, 1990, or local (Washington D.C. area) agency bond price lists. Cost estimates are
approximate and should be used for relative comparison purposes only. Washington, D.C. unit
costs were used to add conservativeness to the estimates based upon the assumption that
materials costs in this area are generally higher than other areas of the country. Standard
details are provided for illustrative purposes only and should not be considered for use in design

of sediment control plans.

In addition to the inventory, this report addresses factors which influence efosion and
sedimentation, effective planning of erosion control measures at construction sites, and general
criteria common to many sediment and erosion control programs encountered during this

investigation.




C. Topography

Slope length and steepness are key influences on both the volume and velocity of surface runoff.
Long siopes deliver more runoff to the base of slopes and steep slopes increase runoff velocity;

both conditions enhance the potential for erosion to occur.

D. Climate

Erosion portential is also affected by the climate of the area. Rainfall characteristics, such as
frequency, intensity, and duration directly influence the amount of runoff that is generated. As
the frequency of rainfall increases, water has less chance to drain through the soil between storms.
The soil will remain saturated for longer periods of time and stormwater runoff volume may be
potentially greater. Therefore, where rainfall events are frequent, intense, or lengthy, e{ro:ion risks

are high.

E. Season

Seasonal variation in kmpcmlure and rainfall defines periods of high erosion potential during the
year. A _high erosion potential may exist in the spring when the surface soil first thaws and the
ground undermeath remains frozen. A low intensity riinfall may cause substantial erosion as
infiltration is impossible because of the frozen subsoil The erosion potential is also high during
the summer months because of more frequent, high intensity rainfall

-



I PLANNING CONSIDERATIONS

The plarning of sediment and erosion control practices for a construction site must begin with
consideration of regional water quality concerns. Construction site soil erosion impacts local and
regional water quality, and has regional planning implications. For example, uncontrolled soil
" erosion at a new shopping mall site in Northerm Virginia could degrade water quality in the
Chesapeake Bay and impact use of the Bay's myriad natural resources. Sediments leaving a new
subdivision project in the Ohio Valley could result in the the need for intensive and costly
dredging of the lower Mississippi River to control flooding impacts. Soil erosion and
sedimentation, as with any water resources related issue, is a regional problem that transends
local, county, and state boundaries.

Regional planning agencies evaluate the quality and pature of water resources within their
jurisdiction. Often, the sensitivity of each resource to increased sediment loads is quantified, and
goals’ are established to control, minimize or correct existing problems. In certain areas and
subwatersheds of a given water resource, unusual limits might be adopted in response to a
unique or highly sensitive resource. Once these goals or limits are set, the implications of each
land disturbance can be determined, and an effective erosion control approach can be developed.
In many instances, existing water quality data resources such as 208 basin studies, can provide
information on the sensitivity of s particular water resource. Once the sensitivity of the
receiving stream is known, a comprehensive development plan must be developed that minimizes
the risk of ¢nvironmental damage due to erosion and sedimentation. Site plans should be
designed to minimize grading requirements, save existing vegetation, protect critical areas such
and steep slopes, and erodible soils, and generally "fit the site”. Construction should be planned
to occur in phuses in order to minimize the amount of disturbed land exposed at any one time,
thus limiting the overall erosion potential of the site. Once an effective, phased development
plan has been prepared, individual erosion control practices can be selected and implemented

on site. These individual practices are inventoried and described in the following section.

. .
O




IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES

A. Vegetative Practices

The establishment and maintenance of vegetation are the most important factors in minimizing
erosion during development. A vegetation cover greatly reduces an area’s erosion potential in
three primary ways; 1) by absorbing the kinetic energy of raindrops which would otherwise
impact soil and loosen it, 2) by intercepting water so it can infiltrate into the ground instead
of running off carrying surface soil and 3) by slowing the velocity of runoff promoting deposition

of water born sediment. (2)

Preserving existing vegetation where possible, and revegetating open areas as soon as practical
after grading or construction are very cost effective methods controlling erosion. Seeding open
areas is fairly inexpensive, and savings in reduced maintenance and reduced need for structural

practices can be significant.

Vegetation, as discussed here, refers to covering or maintaining an existing cover over the soil.
The cover may be grass, trees, vines, shrubs, bark, mulch or straw. Grasses are the most
common type of vegetative cover. Many types of grasses germinate and grow quickly providing
erosion protection within 15 days. Grasses may be placed with straw or other anchoring medium
which provide temporary erosion control until the grasses are established. Straw, mulch and
other anchoring techniques may be used for soil stabilization during non-growing s=asons.
Maintaining existing trees and shrubs is an effective way to prevent erosion. The planting of
new trees provides only limited erosion control by reducing raindrop impact. Tree roots grow

slowly requiring extensive time before providing significant anchoring of the soil.

In each application of a vegetative practice, the soil fertility should be considered. The use of
fertilizers and lime as well as the neutralizing of harmful chemicals will greatly enhance the
growth of vegetation. The primary types of vegetative practices are: temporary seeding,

ermanent seeding, "muiching only” stabilization, sod stabilization, vegetative buffer strips, tree
p g g only



protection and dune stabilization. These vegetative practices are described in the following

sections. .




Temporary Seeding

Definition: Planting short-term vegetation on critical areas.

Purpose: To temporarily stabilize the soil; to reduce damages from sediment and
runoff to downstream areas; improve wildlife habitat; enhance natural beauty.

Conditions Where Practice Applies: Graded or cleared areas which are subject to
erosion for a period of 14 days or more.

Effectiveness: It has been determined that seeding practices are the single most
important factor in reducing erosion on construction sites. (2) Once established,
properly vegetated areas will pearly duplicate site conditions before disturbance. In
fact, temporary seeding practices have been found to be approximately 95% cffectwe
in reducing erosion on-site. (3)

Advantages: As mentioned above, temporary seeding is highly effective in minimizing
erosion once properly established. Also, temporary seeding practices are very
inexpensive.

Disadvantages: To be effective, mulching of some sort is requited for the temporary
seeding to germinate and establish itself. If the soil to be seeded is under nutriented,
and on construction sites it usually is because the top soil has been graded away, then
fertilizer and or topsoil must be sdded to the area prior to seeding. Finally, when
using the most common muich, straw, a muich anchoring of some type (i.e., thermal
tack coat, netting, etc.) is generally required to hold the muich in place. Obviously
these added components of temporary seeding can increase the cost of this practice
considerably.

Costs: The cost for seed is approximately $1.00 per square yard. Added to this is
the cost of muiching the arca which usually consists of spreading straw and adds

- another $1.255y to the above price. Finally, a muich anchor of some type must be
“selected and applied adding further to the cost of this practice.

Geographical Considerations: Temporary seeding is an effective erosion control
measure can be used in each of the 9 regions. However, in the northern areas its use
is limited by the shorter growing season.



Permanent Seeding
Definition: Planting vegetation such as grasses and legumes on critical areas.

Purpose: To stabilize the soil; to reduce damages from sediment and runoff to
downstream areas; improve wildlife habitat; enhance natural beav-y.

Conditions Where Practices Apply: Graded or cleared areas subject to erosion and
where a permanent, long-lived vegetative cover is needed.

Effectiveness: Permanent seeding has been found to be 99% effective in controlling
crosion on construction sites. (3) Therefore, it is obvious that areas on-site shouid be
permanently seeded as soon as possible. To achieve this high efficiency rate,
permanent seeding must be properly established and maintained.

Advantages: As with all seeding measures, permanent seeding is inexpensive and highly
effective.

Disadvantages: To be effective, muiching of some sort is required for the permanent
seeding to germinate and establish itself. If the soil to be seeded is under nutriented,
(which is common on construction sites because the top soil has often been lost during
grading), fertilizer and or topsoil must be added to the area prior to seeding. Finally,
when using the most common mulch, straw, a mulch anchoring of some type (i.e..
thermal tack coot, netting, etc.) is generally required to hold the mulch in place.
Obviously these added components of permanent seeding can increase the cost of this
practice considerably.

Costs: The cost for seed is approximately $1.00 per square yard. Added to this is
the cost of mulching the area which usually consists of spreading straw and adds
another $1.25 per square yard to the above price. Finally, a mulch anchor of some
type must be selected and applied adding further to the cost of this practice.

Geographical Considerations: Permanent seeding is an effective erosion control
measure can be used in each of the 9 regions. However, in the northern areas its use
is limited by the shorter growing season.




3. Muiching Only Stabilization

¢ Definition: Apply plant residues or other suitable materials not produced on the site
to the soil surface.

¢ Purpose: To conserve moisture; prevent surface compaction or crusting; reduce runoff
and erosion; control weeds, and help establish plant cover.

¢ Conditions Where Practices Applies: Where protection of the soil surface is desired
and temporary and permanent seeding is not feasible, mulching only stabilization should

be used.

¢ Effectiveness: Although generally not as effective as seeding practices, (mulching
ranges in effectiveness from 75 to 98%) (3), muiching does provide adequate erosion
control on construction sites. To maintain optimum effectiveness, mulches must be
anchored to resist wind displacement.

¢  Advantages: Muiching controls erosion as soon as it is placed, unlike seeding practices
that take time to grow before stabilization occurs. Also mulching can be used
effectively on poor soils where grasses could not survive. Finally, the cost of mulching
only is relatively inexpensive.

¢ Disadvantages: The most common type of mulch, straw, needs an anchoring method
to be held in place on site. These anchoring methods ranging from chemical coatings
to netting add to the cost of mulching.

¢ Costs: Straw, the most common mulch costs approximately $1.25 per séuarc yard.
Note that the cost of an appropriate mulch anchor must be added.

¢  Geographical Considerations: Mulching is an effective erosion control measure which
can be used in each region.

KE#90531.02 DRAFT v.s



STANDARD ANIF) OS:ECIFICATIONS

MULCHING

Definition

Applyving plant residues or other suitable materials to the soil
surface.

Purpose

To conserve moisture and modify surface soil temperature
fluctuations; preveat surface compaction or crusting; reduce
runoff and erosion; control weeds; and belp establish plant
cover.

Conditions Where Practice Appﬂes :

On soils subject to erosion oa which low residue producing
crops, such as grapes, berries and small fruits are grown; oa
critical areas; and oa soils that have a low iafiltration rate.

Design Criteria
1. SITE PREPARATION

A, Pnor to mnldnn;. install the necessary temporary or per-
manent erosion coatrol (structural) practices aad
drainage systems within or adjaceat to area to be mul-
ched.

B. Slope, grade and smooth the site if coaventional equy

memnt is to be used in applying and anchoring the mulc

C. Remove all undesirable stones and other debris depes
ing on anticipated land use.

D. Compacted or crusted soil surface should be loosened t

*  atleast two inches by disking or other suitabie method
2 MULCHING MATERIALS

A. Select from attached Table 3.8 on page 332 the type ¢
muich and application rate that will best meet the nee
and availability of material.

B. If needed, select the anchoring method from Table 390
page 3.35 that will best meet the need.

C. The best combination is straw (small grain) muich ap
plied at 2 ton/acre (90 be/1,000 5q. ft.) and anchored wit!
wood fiber muich (hydromulch) at 500 - 750 Ibs/acre (1
- 17 /1,000 sq. ft.). The wood fiber muich must be ap
plied through a bydroseeder immediately after mulch
ing.

March 1989 (Rev.)
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Application Rates| Depth of
Mulch Quality per 1000 per |Applicattion
Material Standarde sq. ft. acre Remarks

Gravel, Washed; Size 2B or |9 cu. yds| 4-6 i Excellent mulch for short slopes & around woody

Crushed Stone}lA. tomne - plauts & ornsmentals. Use 2B where subject to

or Slag foot traffic. (Approx. 2000 1lbs./cu.yd.)

:-<.0u Straw JAir-dried; free of 715-100 1.5 - |JLightly Use straw where mulch effect to be matntained for
undesirsble seeds & ibs., 2.5 T {(cover 73 to|more than 3} months. Subject to wind blowing unless
coasrse materials. 2-3 90-120 |90X of kept moist or tied down. Most common, widely used

bales bales [surface asulching mscterial. Good for erosion coutrol.

Peat Moss Dried, coarressed 200-400 - 2" = & |Moet effective as 8 mulch around ornsmentals. Sub-
free of coarse cu. ft. ject to wind blowing unless kept wetL. Pkgd. 1u 100
materfisls. 1b. bales (6 cu.ft.). Excellent moisture holdiug

capacity. ,
Mats and Plain weave_ warp 7 45" x 250] Roll 312-1/2 Use to hold seed and sid in germination without
Nettiog per in., filling & yds. 100 8q. yds. mulch. Tie down sccording to manufacturing

Twisted Kraftiper in. selvage edge 1bs. specifications.

Paper Yarn with polypropylene
filament

Twisted Kraft [Fungticide treated 45" x 250] Roll 312-1/2 Use over bare soil or sod to preveunt erosion and

Paper Yarn warp 1.1l paire per yds. 80 8q. yds. hold seed. Good for waterways, critfcal slopes, &
ifn, filifog 2.5 {n. 1be. critical ditch bottows. Tie down with staples as

per manufacturing specifications.

Jute, Twisted|Undyed, unbleached |48~ x 50 | Roll |60 eq. yds.|Use without sdditional mulch. Tie down as per manu-

Yarn plain weave Warp 78 [yds. or 60 1be.|100 eq.yds.|{facturing specificetion. Effective for erosfon
ends/yd. Weft 41 48" x 75 |90 1lbs. control on critical aress.
ende/yd. yds.
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& Uses

Table 3.8 (Cont'd.)
Guide to Muich Materials,
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Muich Anchoring Guide
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4. Sod Stabilization

¢ Definition: Stabilizing sediment producing areas by establishing long-term stands of
grass with sod.

¢  Purpose: To stabilize the soil; reduce damage from sedi .ent and runoff to downstream
areas; enhance natural beauty.

¢ Conditions Where Practices Applies: On exposed soils where a quick vegetative cover
is desired; on sites which can be maintained with ground equipment (2:1 or flatter

slopes).

¢ Effectiveness: When installed and maintained properly, sodding at 99% efficiency
serves as the most effective vegetation practice available. (3) This extremely high
efficiency in controlling erosion is achieved because sodding establishes an instantaneous
permanent grass vegetation on previously disturbed surfaces. Careful maintenance of
sodded areas must be practiced to assure optimum efficiency.

¢ Advantages: As mentioned above, sodding is the most effective sediment control
technology available.

¢ Disadvantages: Installation purchase costs of sodding are relatively high thus making
sodding undesirable for large areas. Also, extensive maintenance including watering and
fertilizing may be required.

¢ Costs: Generally sodding costs $4.00 per square yard to install plus any additional costs
associated with maintenance such as fertilizing and watering as needed.

¢  Geographical Considerations: Sod is very sensitive to the climate of a region and is
especially draught susceptible. Sod can be established anywhere but many require
intensive maintenance practices such as watering and fertilizing. As with any type of
vegetative practice, sodding is only viable during the growing season in northem
climates.

KE#90531.02 DRAFT V.6
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SODDING
'r“ . = T - o . Lo Lay sod in a staggered
$ 7. s~ - 4 Tas. v | pattern. Butt the
—_— e T2 -- ; _ strips tightly against
- I T . -, - each other. Do not
~e - . T8 T U el " leave spaces and do not
e e ,'“‘ . A - overlap. A sharpened
. N mason's trowel is a
- "i:_} L handy tool for tucking
ce el T e ) el e down the ends and

trimming pieces.

\ . Butting - angled ends
rre caused by the auto-

matic sod cutter must
be matched correctly.

Incorrect

‘:l.....-‘.- - . - Ak b - "" .

ROLL sod immediately NATER to a depth MOW when the sod 1s
to achieve firm of 4" as needed. established - in
contact with the soil. Water well as soon 2-3 weeks. Set tne

as the sod is laid. mower high (2"-3
APPEARANCE OF GOGD SOD

Shoots or grass blades.
Grass should be green and
healthy, mowed at a 2"-3"
cutting height.

Thatch - grass clippings and
dead Teaves, up to 1/2" thick.

Root Zone - soil and roots.
Should be 1/2"-3/4™ thick, with
dense root mat for strenqgth.

Source: Va SWCC . Plate 1.27a
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Vegetative Buffer Strip (4)
Definition: Planting of vegetation at the top and bottom of a siope along the contour.

Purpose: To slow runoff velocity; filter sediment from runoff; reduce the volume of
runoff on slopes. -

Conditions Where Practice Applies: Graded or cleared slopes wnich are subject to
erosion for extended periods of time.

Effectiveness: Buffer strips have proven to be very effective in removing sediments
from construction site runoff, with efficiencies ranging from 75% and 99% depending
on the type and quality of ground cover. (3)

Advantages: Buffer strips are easy and inexpensive to install and once established,
require little maintenance.

Disadvantages: Vegetative buffer strips may require large strips of land that can limit
movement of construction equipment on site. Also, butler strips are ineffective until
vegetation has been completely established.

Costs: The cost of installing a vegetative buffer strip is approximately.

Geographical Considerations:  Buffer strips can be installed whenever growing
conditions allow full vegetation of the area.

- ‘V . .



Protection of Trees in Urbanizing Areas

Definition: Protection of desirable trees from mechanical and other injury while the
land is being developed.

Purpose: To employ the necessary protective measures to insure the survival of
desirable trees for shade, beautification and vegetative cover.

Conditions Where Practices Applies: On areas now occupied by single specimen trees
or groups of trees.

Effectiveness: Mature trees have extensive roof systems that help to hold soil in place
thus reducing erosion. Also, shade trees help to keep soil from drying rapidly and
becoming susceptible to erosion. To effectively save an existing tree, no disturbances
of any kind should be allowed within the drip line of the tree.

Advantages: Saving existing mature trees on site beautifies the area and saves money
by limiting the number of new trees required to be planted. Mature trees also
increase property values and satisfy consumer aesthetic needs.

Disadvantages: For sites with diverse topojnphy it is often difficult and expensive to
save existing trees and grade the site satisfactorily for the planned development.

Costs: Costs associated with tree saving techniques can vary greatly. Expensive
structural practices such as retaining walls and tree wells may be required for sites with
varied topography. Ideally, the only cost associated with tree saving would be installing
fences.(for example, snow fence at $2.50 per linear foot) along the drip line to keep
construction activitics away from the tree.

Geographical Considerations: Tree protection can be implemented an any construction
project where trees are present.
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Care of Seedlings Until Planted

Seedlings should be planted immediately. If it is
necessary to store moss-packed seedlings for more
than 2 weeks, one pint of water per pkg. should be
added. If clay-treated, do not add water to pkg.

g e Packages must be separated to provide ventilation
to prevent "heating”. Separate packages with wood strips and store
out of the wind in a shaded, cool (not freezing) location.

Care of Seedlings During Planting

When planting, roots must be kept moist until trees

are in the ground. Do not carry seedlings in your

hand exposed to the air and sun. Keep moss-packed
seedlings in a container packed with wet moss or filled with thick
muddy water. Cover clay-treated seedlings with wet burlap only.

Hand Planting

P d ]

6

*N= -pEf - [ I
Insert bar at Insert bar two Pull bar toward
angle shown and place seedling inches toward planter firming
push forward to at correct planter from soil at bottom
upright position. depth. seedling. of roots.

Push bar forward Test pianiing

from planter hole by around seed- by pulling
firming soil at stamping ling with lightly on
top of roots. with heel. feet. seedling.

Don't expose
roots to air Plant seedlings
during freeze upright - not
or plant in at an angle. Y -
frozen ground. 0
Ri
Do not bend Always plant in
roots so that soil - never
' AW they grow loose leaves ——T%
5;?.' . n 7 upwards out or debris. Pack -\
' of the ground. soil tightly. .

PLANTING BARE-ROOTED SEEDLINGS

Source: Virginia Division of Forestry Plate 1.80q
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the eriginal grade, leading from a dry well areund the tree trunk., B,

The tile system is covered with small stones to slow air te circuiate
over the ree! ares.
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Figure 3.5

Combination of Sand Fencs and Vegetation for Dune Building

Vegetation ‘

A

10'-15"

-

30'-40"

£ Sand Fence j

Vegetation

) fzo'

Figure 3.6

Typical Cross-Saction Created by a Combination of Sand Fence and Vegetation

Nev installation

Some sand
accunulation

Additional sand
accunulacion

Completed dune

L/

‘[-hnce\l g";xl_j:'t-tion

\._———sk

/-Nev Fence

l(iew Plnncinq

New York Guidelines for Urban
Erosion and Sediment Control

g .-.‘
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7. Dune Stabilization (2) [ )

¢  Definition: Controlling surface movement of sand dunes or shifting sand by vegetative
means.

¢ Purpose: To stabilize frontal dunes and reduce soil blowing and the encroachment of
shifting sands on valuable property; provide a barrier against tide water.

¢  Conditions Where Practices Applies: On seashore areas where blowing sands, tide and
storm water may cause damage.

¢ Effectiveness: A well-established dune buffer will minimize potentially severe wind
erosion on beachfront developments.

¢  Advantages: Dunes control and stabilize beach erosion which often times saves
valuable real estate. Also dunes create a permanent habitat for wildlife.

¢ Disadvantages: Man made dunes are still quite difficult to construct and often times
do not develop as planned. Dune systems are very fragile and difficult to maintain
once created.

¢ Costs: To construct a dune, fencing (for example, snow fence at $2.50 per linear foot)
is placed along the beach to trap blowing sand and begin deposition along the dune
line. An additional cost is associated with planting and fertilizing dune grasses along
the dune once it has been created. .

¢  Geographical Considerations: Obviously, only coastal regions would have a need for

dune stabilization with an emphasis on developing coastal communities and barrier
islands.

KE#90531.02 DRAFT Iv.9



Dust Coatrol (5).
Definition: Controlling dust blowi_g and movement on construction sites and roads.

Purpose: To prevent blowing and movement of dust from exposed soil surfaces, reduce
on and off-site damage, heaith hazards, and" improve traffic safety.

Conditions Where Practices Applies: This practice is applicable to areas subject to dust
blowing and movement where on and off-site damage is likely without treatment.

Effectiveness: When used properly, chemical treatments to soil on construction sites
can minimize wind erosion.

Advantages: Dust control chemical soil .treatments help to eliminate wind erosion on
disturbed areas and improves health and safety aspects of the construction site.

Disadvantages: Chemical dust control can aiso be dangerous if applied improperly due
to the large amounts of chemicals exposed on the site surface.

Costs:  Dust control costs vary due to availability and type of chemical chosen.
Geographical Considerations: Chemical dust control is best utilized in dry, arid climates

such as in regions S, 6, 8 and 9. It is not recommended for cold or wet climate
conditions. /



IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES
(Continued)

B. Structural Practices

Structural practices involve the construction of devices to divert flow, trap flow or limit runoff.
Structural practices are classified as either temporary or permanent. Temporary structural
practices are used during construction to prevent offsite sedimentation or to divert clean water
from a construction arca. Permanent structural practices are used to convey surface water
runoff to a safe outlet. Permanent structural practices remain in place after completion of
construction. Structural practices should be the first items constructed before grading begins.
Earthen structures should be vegetatively stabilized before they are considered operational. (1)

Even though the specific conditions of each site determine precisely what measures are necessary
to co;xtrol sedimentation, some general principles apply to the selection and placement of
sediment control measures. It is important to prevent clean water from crossing disturbed areas
where sediment can be removed. This can be accomplished by diverting runoff from undisturbed
upsiope areas. Earth dikes, temporary swales, perimeter dike/swales, or diversions that outlet
in stable areas can be used in this capacity. Another inportant objective is to remove sediment
from site runoff before the runoff leaves the site. The method of sediment removal depends
upon how the runoff drains from ths site. Concentrated flow must be diverted to a trapping
device so that suspend~d sediment can be deposited. Dikes or swales that outlet into sediment
traps or basins can accomplish this. A storm drain system may be used to convey concentrated
sediment laden water only if the system empties into a trap or basin. Otherwise, all storm drain
inlets must be protecter! so that scdiment laden water cannot enter the drainage system before
being treated to remove the sediment. Surface runoff draining in sheet flow must be filtered
before the water leaves the site. Straw bale dikes, silt fences, or brush barriers can be used

-

to fiiter sheet flow.




No matter which practices are selected and implemented, they must be properly maintained in
order to remain functional. Sediment accumulated associated with these diffe: nt practices must

be removed and disposed of in a manner that minimizes erosion and sedimentation.

Descriptions of the various structural practices in use currently follows.



Earth Dike

Definition: A temporary berm or ridge of compacted soil, located in such a manner
as to channel water to a desired location.

Purpose: The purpose of an earth dike is to direct runoff to a sediment trapping
device, thereby reducing the potential for erosion and Jffsite sedimentation. Earth
dikes can aiso be used for diverting clean water away from disturbed areas.

Conditions Where Practice Applies: Earth dikes are often constructed across disturbed
areas and around construction sites such as graded parking lots and subdivisions. The
dikes should remain in place until the disturbed areas are permanently stabilized.

Effectiveness: An earth dike itself does not control erosion or remove sediment from
runoff, rather it directs runoff to an erosion control device such as a sediment trap
or directs runoff away from an erodable area.

Advantages: Earth dikes can handle flows from large drainage areas and are easy to
install. Also, once stabilized, earth dikes require littie maintenance.

Disadvantages: Often times earth dikes create more disturbed area on site and become
barriers to construction equipment. Earth dikes must be stabilized immediately which
adds cost and maintenance concerns.

Costs: The cost associated with earth dike construction is roughly $4.50 per linear foot
which covers the earthwork involved in preparing the dike. Also added to this cost
is approximately $1.00 per linear foot for stabilization practices. It should be noted
that for most construction projects, the cost of earth dike construction is insignificant
compared to the overall earthwork project costs.

Geographical Considerations: Earth dikes can be constructed on any construction site,
but need to be properly stabilized which may be affected by areca climate.




EARTH DIKE
net 19 scol

'_._L_...' /zl SLOPE OR FLATTER
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= STABLIZATION AS REQUWED. ON
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U.S DEPARTMENT OF AGRCULTURE STANDARD DRAWWG
SOIL CC "£RVATION SERVICE EARTH DIKE

COLLEGE PAMK MARYLAND
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Straw Bale Dike

Definition: A temporary barrier of straw or similar material used to intercept sediment
laden runoff from small drainage areas of disturbed soil.

Purpose: The purpose of a straw bale dike i to reduce runoff velocity and effect
deposition of the transported sediment load. Straw bale dikes are to be used for no
more than three (3) n.unths because they tend to rot and fall apart over time.

Conditions Where Practice Applies: The stfaw bale dike is used where there are no
concentrations of water in a channel or other drainage way above the barrier, and
erosion would occur in the form of sheet erosion.

Effectiveness: When installed and maintained properly, straw bale dikes remove
approximately 67% (6) of the sediment transported in construction site runoff. This
optimum efficiency can only be achieved through careful maintenance with special
attention to replacing rotted or broken bales.

Advantages: Straw bale pikes can be constructed from readily available materials and
can be placed to control site runoff without major site disturbances. .

":“:*. - . "f#..
Disadvantages: Installation of straw bale dikes is very manpower intensivex Also, straw
bales lose their effectiveness rapidly due to rotting, thus constan®maintenance is

required. = . ;
Costs: Installation of straw bale dikes on a construction site costs approximately $5.00
per linear foot

Geographical Considerations: Straw is a readily available throughout the country, thus
straw bale dikes can be used nationwide. However, use of straw bale dikes may be
limited in northern areas where long term freezing occurs.




STRAW BALE DIKE

RS L

tsd) 4" VERTICAL FACE
"

BEDDING DETML

STANDARD SYMBOL

- e

ANGLE FIRST STAXE TOWARD
PREVIOUSLY LAID BALE

BOUND BALES PLACED ON CONTOUR
2 RE-BARS STEEL PICKETS,OR 252" STAKES

11/2' TO2 IN GROUND, DRIVE STAKES FlLUySH
WITH BALES.

ANCHORING DETAIL
CONSTRUCTION SPECIFICATIONS

1. BALES SHALL BE PLACED AT THE TOE OF A SLOPE OR ON THE CONTOUR AND IN A ROW WITH
DS TIGHTLY ABUTTING THE ADUACENT BALES.

2. EacH BALE SWALL BE EMDEDDED IN THE SOIL A MINIMM OF (4) INGES, AND PLACED SO
THE BINDINGS ARE HORIZONTAL.

3, Bars swlL Y ANCHORED IN PLACE BY EITHER TWO STAKES OR RE-BARS DRIVEN
THROUGH THE BALE. |HE FIRST STAKE IN EACH DALE SHALL BE DRIVEN TOWARD THE
PREVIOUSLY LAID BALE AT AN ANGLE TO FORCE THE BALES TOGETHER, STAKES SHALL PE
DRIVEN FLUSH WITH THE BALE,

4, %!MWEF&WW&AIIW&MEWMY“

5. BALES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFULNESS 3O AS NOT TO BLOCK
OR IMPEDE STORM FLOW OR DRAINAGE,

US DERARTMENT OF AGMICULTURE STANDARD ORawNG

S0IL CONSERVATION SERVICE STRAW BALE DIKE
COLLEGE MAAK,MARYL AND $80- 1

LU ) -
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Silt Fence

Definition: A temporary barrier of geotextile fabric (filter cloth) used to intercept
sediment laden runoff from small drainage areas of disturbed soil.

Purpose: The purpose of a silt fence is to reduce runoff velocity and effect deposition
of transported sediment load. Limits imposed by ultraviolet stability of the fabric will
dictate the maximum period the silt fence may be used.

Conditions Where Practice Applies: Silt fence is placed along disturbed areas to
control sheet erosion, where there are no expected concentrations of runoff flow.

Effectiveness: When installed and maintained properly, silt fence removes 97% of the
sediment transported in coamstruction sitc runoff. (6) Care must be taken in
maintaining silt fence with an emphasis on removal of excessive sedimentation.

Advantages: Installation of silt fence requires minimal ground disturbance and is highly
effective in controlling sedimentation off site. Silt fence is also easily adaptable to
varied site features and can be moved easily.

Disadvantages: Silt fence can only be used in areas of sheet flow and requires
intensive maintenance. Additionally, some silt fence fabric may be susceptible to
ultraviolet deterioration, thus limiting its usefulness.

Costs: Silt fence can be installed on a construction site for approximately $6.00 per
linear foot. :

Geographical Considerations: Silt fence can be used throughout the country as site
conditions permit and whenever the silt fencing material can be obtained readily.




SILT FENCE

WOVEN WARE FENCE (WD 48 V3 SAUSE , MAX. §° WEH

— 0'MAX €. YO €. smcme)

(-u" S FENCE POST

L

MIN. 87 NTO SRCUND STANDARD SYMOOL

SECTION
CONSTRUCTION NOTES FOR FARRICATED SILT FENGE
1, WOVEN WIRE FENCE TO BE FASTENED SECURELY POSTS: SteeL €1 Torl
TO FENCE POSTS WITH WIRE TIES OR STAPLES. TYPE OR 2 HARDWOD
2. " FILTER CLOTH TO BE FASTENED SECLRELY TO FENCE: m%l Ga.
) . ING

WOVEN %F FENCE WITH TIES SPACED
EVERY AT TOP AD MID SECTION,

3. WEN TWO SECTIONS OF FILTER QLOTH FILTER onomg ;EHm X,
ADJOIN EACH OTHER THEY SWALL BE OVER- IRAF ] Stasi-
LAPPED BY SIX INGHES AND FOLDED. blm Or APPROVED

4, MAINTENANCE SWALL BE PERFONMED AS PREFABRICATED INIT: Georan,
NEEDED AND MATERIAL REMOVED WHEN IROFENCE, OR
BULGES” DEVELOP IN THE SILT FENCE. . -
U.S. DEPARTMENT OF ASRICULTURE STANDARD ORAYWS
SO CONSERVATION SERVICE SILT FENCE

COLLEGE PARK, MARYLAND SF-




Brush Barrier (6).

Definition: A temporary sediment barrier composed of tree limbs, weeds, vines, root
mat, soil, rock and other cleared materials placed at the toe of a slope.

Purpose: The purpose of a brush barrier is to intercept and detain sediment and
decrease flow velocities.

Conditions Where Practice Applies: Brush barriers can be utilized on graded or
cleared slopes which are subject to sheet and rill erosion.

Effectiveness: Brush barriers serve as an effective means of utilizing waste vegetation
that is normally burned on site. However, these barriers have limited erosion control
potential. :

Advantages: Brush barriers are possibly the ecasiest of all erosion techniques -to
construct and have almost no cost associated with them.

Disadvantages: Brush barriers often contain large amounts of top soil which adds to
the site erosion potential. Also, brush barriers are rather unsightly.

Costs: The costs of creating brush barriers is included in the cost of clearing and
grubbing a construction site and is very minimal.

Geographical Considerations: Brush barriers may be used in all geographic and climatic
regions of the United States where cleared materials can form on effective barrier.




1980 1.07

U
1. Excavate a 4" x 4" trench along 2. Drape'filter fabric over
the uphill edge of the brush the brush barrier and intg
barrier. the trench. Fabric should

be secured in the trench
with stakes set approxi-
mately 36" o.c.

3. Backfill and compact the exca- 4. Set stakes along the
vated soil. downhill edge of the
brush barrier, and
anchor by tying twine
from the fabric to the
stakes.

CONSTRUCTION OF A BRUSH BARRIER
COVERED BY FILTER FABRIC

Source: Adapted from Installation of Straw and Plate 1.07a
Fabric Filter Barriers for Sediment Control,
Sherwood and Wyant

Maintenance

1. Brush barriers shall be inspected after each rainfall and necessary
repairs shall be made promptly.

2. Sediment deposits must be removed when they reach approximately
one-half the height of the barrier.

Y



5. Drainage Swale

¢ Definition: A drainage way with a lining of grass, riprap, asphalt, concrete, or other
material.

¢ Purpose: Drainage swales convey runoff without causing erosion.

¢ Conditions Where Practice Applies: Drainage swales are placed to divert off site flows
away from a disturbed area or to direct on site sediment laden water to a trapping
device. :

¢ Effectiveness: Drainage swales will effectively convey runoff and avoid erosion only
if the proper type of geometry and lining is used. Care should be taken to assure that
runoff leaving the swale is at non erosive velocities.

¢ Advantages: Drainage swales can transport large volumes of concentrated flows with
little maintenance once established.

¢ Disadvantages: Constructing the proper swale to handle the desired runoff flows often
requires engineering design work which can be costly. Also, depending upon the liner
chosen, swales can be expensive to construct.

¢ Costs: Drainage swale construction costs can vary greatly due to different geometries
and liners chosen. Usually, earthwork costs associated with swale construction are
rather minimal unless a very large swale is being built. Therefore, swale liner types
usually dictate the overall cost of drainage swales. A few selected liner types and their
associated costs are listed below: :

grass - $3.00 per square yard
sod - $4.00 per square yard
riprap - $45 per square yard
asphalt - $35 per square yard

concrete - $65 per square yard

Note that no matter which Jiner type is used the entire swale must be stabilized (ie.,
sceded and mulched at a cost of about $1.25 per square yard.)

¢ Geographical Considerations: Drainage swales can be constructed at any construction
site with soils for a suitable embankment.

- - LS W ) -—- - -



TEMPORARY SWALE

21 OR FLATT!I
_(—-{r"- / ::xmm SROUND
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1. AL TEPORARY SWALES SHALL HAVE UNINTERRUPTED POSITIVE GRADE TO AN OUTLET,

2. %vgmmmammmmummnmwmm

3. DIVERTED RUNOFF FROM AN UNDISTURBED AREA SHALL OUTLET DIRECTLY INTO AN UNDIS-
TURBED STABILIZED AREA AT NON-EROSIVE VELLCITY,

4, AL TREES, BRUSH, STUMPS, OBSTRUCTIONS, AND OTHER OBUECTIONABLE MATERIAL SHALL

BE REMOVED AND DISPOSED OF SO AS NOT TO INTERFERE WITH THE PROPER FUNCTIONING

OF THE SWALE.
5. ThE SWALE SHALL BE DXCAVATED OR SMAPED TO LINE, GRADE, AND CROSS SECTION AS

REQUIRED TO MEET THE CRITERIA SPECIFIED MEREIN AND BE FREE OF BANK PROJECTIONS

OR OTHER IRREGULARITIES WHICH WILL IMPECE NORMAL FLOW. .
6. FILLs SHALL BE COMPACTED BY EARTH MOVING EQUIPMENT.

7. AL EARTH REMOVEL AND NOT NEEDED ON CONSTRUCTION SHALL BE PLACED SO THAT IT WILL
NOT [NTERFERE WITH THE PRUNCTIONING OF THE SWALE,

8. STABILIZATION SMALL BE AS PER THE CHART BELOW:

B0 CHANEL STARILIZATION
m M ACxorlEss) _BOA-10
1 0.5-3.% SEED AD STRAW Muacw SeED AD STRAW Mach
2 3.1-5.®% SEED A0 STRAW Mucw u?&c JUTE
3 5.18.%
'g;% * m&lmm
4 8.1-2® Lind 4-8" Rip-Rap EncineereD DESIGN

9. PERIODIC INSPECTION AND REQUIRED MAINTENANCE MUST BE PROVIDED AFTER EACH RAIN EVENT,

US. DEPARTMENT OF AGRICULTURE

SO CONBERVATION SERWVICE LT‘NMRD ORaWING

COLLEGE PARK, MARYL AND TEMPORARY SWALE —

13.03
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10% Settlement
0.3' Freeboardq
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Typical Parabolic Diversion
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Typical Trapezoidal Diversion

10% Settlement
0.3' Freeboard
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Typical Vee-Shaped Diversion

DIVERSIONS

Source: Va SWCC Plate 1.18a
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Figure 4.38
Diversion Detall

‘ DIVERSION

Constructd

. 1. All trees, drush, scumps, ebstructisns, and ether ebjectionsble material shall be f
resoved and dispesed ef se as net to interferes with the proper fuactienisg of the_
diversiea.

2. The diversien shall de emcavated or shaped to lime, grada, and crees sectieom as requitved
to seet tha criteris specified hereia, sod be {ree of irregulerities which will
tapede nermal flew.

3. Tills shall be campacted ss nceded to prevent unequal settliament that weuld caves
damage i3 the completed diversiea.

4. All earth reseved and met nesded ia censtrection shall be sprasd or dispesed of se that
1t vill set iaterfars vwith the functioning of the diversiea.

5. Stadilizatien shall de dene accerding to the appropriate Standard and Specificacions for
Vegetstive Practices.

A. For design velecitios of less ther 1.3 fr. per sec., seeding and muiching may be
used for the establishment of the vegetscion. It 1s recommended that, whes conditions)
pernit, tempersry diversiens or other mesns be used te prevent water frem enterimg
the diversion during the establishment of the vegetation.

3. Por deaign velecitias of more than 1.3 ft. per sec., the diversien shall be scabilized
with sod, vith seeding procected by jute or excelsier macting or with saeding and
mulchisg tncluding tamperary diversion of water until the vesetacios ia escadlishd.
Ses the Standard and Specificacions fer Preteccive Materials.

-

Standard Symbol —mmmeps  cmm———

U. S. DEPAATMENT OF AGRICULIURE Stangard
SO1L CONSERVATION SERVICE OIVERSION U
March 1988 Page 483 New York Guidelines tor U rban

Erosion and Sediment L ntrol



Figure 4.45
Gruud Waterway Construction Detalls

1. All trees, brush, stumpe, sbetructions, and other sbjectionsble material shall be remwved
snd dispesed of 50 as st te iaterfare with the preper functicuiag of the watervey.

2. The vatervey shall bs excavated or shaped te liag, grade, and cress sectiss 48 Fequired
te sest the criteria specified hereis, and be free of beak prejectisns ov other
{rregularitios which vill ispede ssrmal flew.

3. Iills shall be compscted as nseded te prevent unequsl settimment that wveuld cause damage
18 the esmplets wetervay.

4. All earth reawved and net scedad 1a conscruction shall be spread or dispeced of ee that
it will sec isterfere vwith the functioning of the weteswey.

S. Scabilisatisa shall be doms according to the apprepriste Standard sad Specificatisns
for Vegetative Practices.

A. Por design velecitics of less thas 3.3 ft. per see., seeding and mulching usy be woed
for the estadlishmant of the vegetatisan. It 13 recommsnded thet, vhan eonditises
peruit, temperary diversiens or ether sesas should be used to prevent wter frem
enteriag the wveterwey duriag the estadlishmsnt of the vegetatisa.

3. Tor design velecitics of were tham 3.3 ft. per sec., the wetervey shall h stabilised
with sed, vith seediag pretected by juts or szcelsior mattiang or vith sceding and
unlchi‘ng iacluding temperery diversica of the water until the vegetatien s established

C. Structural -~ Vegetative Fretecticn
(1) Subsurface drsis for Dase flov shall de constructed s¢ showm eun the Stasdard

Draviag and 8s specifiod ia the Standard sad Specificatienms for Subswurface Draia.

“ [ —
Standard Sywbel —
U. S. OEPARTMENT OF AGRICULTURE Trandars

$SOIL CONSERVATION SERVICE GRASSED MATERMAY Oraving
. Q=1

March 1988 Page 495 New York Guidelnes t.r L rban
Erosion and Sedumear «  ntrc
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Sodded Waterways

1.

3.

Care should be taken to prepare the soil adequately in accordance

with this specification. The sod type shall consist of plant materials
able to withstand the designed velocity. (See STORMWATER CONVEYANCE
CHANNELS, Std. & Spec. 1.35).

Sod strips in waterways shall be laid perpendicular to the direction
of flow. Care should be taken to butt ends of strips tightly.

After rolling or tamping, sod shall be pegged or stapled to resist
washout during the establishment period. Chicken wire, jute or other
netting may be pegged over the sod for extra protection in critical

areas.

A1l other specifications for this practice shall be adhered to when
sodding a waterway.

SODDED WATERWAYS

Flow .

Lay sod across the
direction of flow.

Use pegs or staples to fasten sod 16"-10"
firmly - at the ends of strips and f

in the center, or every 3-4 feet if
the strips are long. When ready to o ———— e s e sy
mow, drive pegs or staples flush 17 7 Peg or /¢
with the ground. A Staple !

1
T MemBE WHEFR @b 4w B S WA e Gmpa oo 000 v

In critical areas,
secure sod with
chicken wire or
netting. Use staples.

Source: V. SWCC. Plate 1.67b



Check Dams (6)
Definition: Small temporary dams constructed across a swale or drainage ditch.

Purpose: Check dams reduce the velocity of concentrated stormwater flows, thereby
reducing erosion of the swale or ditch.

Conditions Where Practice Applies: This practice is limited to use in small open
channels which drain 10 acres or less. Cbeck dams should not be used in a live
stream.

Effectiveness: Check dams only perform their function of reducing velocities of
concentrated flows and energy if they have been sized and constructed correctly and
arc maintained properly.

Advantages: Check dams reduce the need for more stringent erosion control practices
in the swale due to the decreased velocity and energy of runoff

Disadvantages: Inspections must be done frequently on check dams, usually after each
storm.

Costs: The costs for the construction of check dams varies with material used. Rock
and covered straw bales, two of the most common ways of construction, cost about
$100 and $50 respectively per dam. Log check dams are usually slightly less expensive
than those of rock. All costs vary depending on the flow of water to be checked.

Geographical Considerations: Check dams may be constructed in all areas where
freezing of the ponded water will not occur.




1980 1.38

LOG CHECK DAM

4"-6" Logs

Source: Va SWCC Plate 1.38a

ROCK CHECK DAM

Source: Va SWCC Plate 1.38b

II1-153



1980 1.38

Logs and/or brush should be placed on the downstream side of the dam
to prevent scour during high flows.

Sediment Removal

While this practice is not intended to be used primarily for sediment
trapping, some <ediment will accumulate behind the check dams. Sediment
should be removed fram behind the check dams when it has accumulated

to one half of the original height of the dam.

L = The distance such that points
A and B are of equal elevation

SPACING BETWEEN CHECK DAMS

Source: Va SWCC Plate 1.38¢c

Removal

Check dams must be removed when their useful 1ife has been completed.
In temporary ditches and swales, check dams should be removed and the
ditch filled in when 1t i3 no longer needed. In permanent structures,
check dams shnuld be removed when a permanent linin? can be installed.
In the case of grass-lined ditches, check dams should be removed when
the grass has matured sufficiently to protect the ditch or swale. The
area beneath the check dams should be seeded and mulciied immediately
after they are removed.

Maintenance
Check dams should be checked for sediment accumulation after each signifi-
cant rainfall. Sediment should be removed when it reaches one half of
the original height or before.

Regular inspections should be made to insure that the center of the dam
is lower than the edges. Erosion caused by high flows around the edges
of the dam should be corrected immediately. '

I11-154



7. Level Spreader (6)

¢ Definition: An outlet for dikes and diversions consisting of an excavated depression
constructed at zero grade across a slope.

¢ Purpose: Level spreaders convert concentrated runoff to sueet flow and release it onto
areas stabilized by existing vegetation.

¢ Conditions Where Practice Applies: Level spreaders are placed at the end of dikes
that carry sediment free storm runoff away from graded areas and outlet onto
undisturbed areas.

¢  Effectiveness: A level spreader must be maintained and kept level to work properly.

¢ Advantages: A level spreader eliminates the need for a structural waterway below its
outfall because it releases water in the form of sheet flow. This water then percolates
into the ground rather than running off the site as concentrated flow and eroding soil.

¢ Disadvantages: Heavy volumes of water leaving the level spreader may cause
concentrated flow and runoff. Maintenance and inspection of the level spreader must

be performed often. . -

¢ Costs: The estimated cost for construction of a level spreader is about $4.00 per
square yard. This is for a small amount of earthwork. Level spreaders construed of
concrete cost about $65 per square yard.
i
¢  Geographical Considerations: All geographic regions across the county may utilize level
spreaders as long as the topography of the site allows a zero percent grade for the
outfall.

KE#90531.02 DRAFT IV .19



1980 1.40

2. The grade of‘the level spreader shall be 0X.

Undisturbed Soil

2:1 or Flatter

Section A-A

0% Channel Grad

Maximum Grade of 1% for a
Transition of 15' Minimum
-

Diversion or Dike 7

LEVEL SPREADER

Source: Va SWCC Plate 1.40a

Qutlet

The release of the stormwater willsbe over the level 1ip onto an undis-
turbed stabilized area. The lesel 1ip should be of uniform height and
zero grade over the length of the spreader.

Construction Specifications

1. Level spreaders must be constructed on undisturbed soil (not fill
material)..

2. The entrance to the spreader must be shaped in such a manner as to
insure that runoff enters directly onto the 0% channel.

[11-163



8. Subsurface Drain

¢ Definition: A conduit, such as tile, pipe or tubing, installed beneath the ground
surface which intercepts, collects, and/or conveys drainage water.

¢ Purpose: To transport water from an area where it is unwanted to an area where it
can be managed effectively.

¢ Conditions Where Practice Applies: Subsurface drains are used in areas having a high
water table or where subsurface drainage i required. The soil shall have enough
depth and permeability to permit installation of an effective system. This standard does
not apply to storm drainage systems or foundation drains.

¢ Effectiveness: Subsurface drains are not directly a sediment control device, but do act
to help reduce surface water flows which then reduces erosion potential.

¢  Advantages: Subsurface drains serve to reduce the risk of slump and slope failure by
reducing subsurface water pressure.

¢ Disadvantages: Subsurface drains require soil disturbances to install and correct soil
conditions to work properly which may require a complete soil analysis which could
increase costs.

¢ Costs: The most common type of subsurface drain in use today is PVC perforated
pipe which costs about $2.25 per linear foot to install

¢  Geographical Considerations: Typically subsurface drainage is installed in areas of high
ground water and needs to be installed below the frost line in colder climates.

VT uAnFa. Ae Lo W ] . s an b

ey



Pipe Slope Drain

Definition: A temporary structure placed from the top of a slope to the bottom of
a slope.

Purpose: The purpose of the structure is to convey surface runoff down slopes without
causing erosion.

Conditions Where Practice Applies: Pipe slope drains are used where concentrated
flow of surface runoff must be conveyed down a slope in order to prevent erosion.
The maximum allowable drainage area should be 5 acres.

Effectiveness: Pipe slope drains are highly effective in eliminating slope erosion
because water is not allowed to flow directly on the slope.

Advantages: Pipe slope drains allow no chance of erosion down a slope because all
flow is confined to an enclosed pipe. When flexible pipe is used, slope drains are easy
to install and require little maintenance.

Disadvantages: During large storms, pipe slope drains may became clogged or
overcharged, forcing water around the pipe and causing extreme slope erosion. Also,
dissipation of high flow velocities at the pipe outlet must be constructed to avoid
downstream erosion. \ .

Costs: Pipe slope drain costs are generally based upon the pipe type and size,
(generally, flexible PVC at $5.00 per linear foot). Also adding to this cost are any
expenses associsted with inlet and outlet structures.

Geographical Considerations: Pipe slope drains can be utilized throughout the United
States as site conditions dictate. Climate should have little if any affect on this erosion
control practice.




10.

Temporary Storm Drain Diversioa

Definition: The re-direction of a storm drain line or outfall channel so that it may
temporarily discharge into a sediment trapping device.

Purpose: To prevent sediment laden water from entering a watercourse, public or
private property through a storm drain system, or to temporarily provide underground
conveyance of sediment laden water to a sediment trapping device.

Conditions Where Practice Applies: A temporary storm drain diversion should only
be used when the off-site drainage area is less than 50 percent of the on-site drainage
area to that system. A special exception msy be given, at the discretion of the local
plan approval agency, where site conditions make this procedure impossible.

Effectiveness: A stormdrain diversion does not directly control erosion, rather it
transports sediment laden water into a coatrol device such as a sediment trap or basin.

Advantages: Temporary stormdrain diversions transport water without chance of erosion
and do not limit on site movement of equipment. Once constructed, storm drain
diversions require little maintenance.

Disadvantages: To build and remove temporary stormdrain diversions, land area must
be disturbed thus causing the potential for erosion. Also, often times storm drain
diversion can be expensive and difficult to construct.

Costs: The costs associated with temporary storm drain diversions varies greatly due
to different pipe configurations, materials, and construction techniques.. Specific costs
can be obtained once those variables have been identified.

Geographical Considerations: Temporary storm drain diversions can be utilized in
situations where construction projects will impact existing storm drain systems.

e wmncas A TP A PP w 2% vV . e ™



11.

Storm Drain Inlet Protection

Definition: A sediment filter or an excavated impounding area sround a storm drain
drop inlet or curb inlet.

Purpose: To prevent sediment from entering storm drainage systems prior to
permanent stabilization of the disturbed arex.

Conditions Where Practice Applies: Where storm drain inlets are 1o be made
operational before permanent stabilization of the disturbed drainage area.

Effectiveness: Storm drain inlet protection is only as effective as the filter used around
the inlet such a silt fence with a 98% efficiency. (4) Effectiveness decrease rapidly
if the inlet protection is not properly maintained.

Advantages: Storm drain inlet protection will reduce the amount of sediment leaving
a construction site. Inlet protection is inexpensive and easy to construct.

Disadvantages: Properly maintaining inlet protection is difficult and often inlets become
clogged causing erosion elsewhere.

Costs: The cost of storm drain inlet protection varies dependent upon the size and
type of inlet to be protected but generally is about $300 per inlet.

Geographical Considerations: Inlet protection can be used whenever inlets are
encountered on site.




12.

Rock Outlet Protection

Definition: A section of rock protection placed at the outlet end of culverts, conduits
or channels.

Purpose: The purpose of the rock ontlet protection is to reduce the depth, velocity,
and energy of water, such that the flow will not erode the receiving downstream reach.

Conditions Where Practice Applies: This practice applies where discharge velocities
and energies at the outlets of culverts, conduits or channels are sufficient to erode the
next downstream reach.

Effectiveness: Rock outlet protection is only effective if the rock is sized and placed
properly. When this is accomplished, rock outlets do much to limit erosion at pipe
outlets.

Advantages: Rock outlet protection is usually less expensive and easier to install than
piping. It also serves to trap sediment and reduce flow velocities.

Disadvantages: Rock outlet protection needs continual maintenance because large
storms often wash away the stone and leave the area susceptible to erosion.

Costs: Riprap is the most common form of rock outlet protection and generally can
be installed for about $45 per square yard.

Geographical Considerations: Riprap outlet protection can effectively control erosion
at constructions sites throughout the United States. Only the availability, and therefore
the price, will limit the use of this sediment control practice.

KE#90531.02 DRAFT IV - 24



Figure 4.34
Iniet Protection Detall

Tdge of rosdvay or
top of earch dikep'
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e Noil Strip

Posts drivea Excevate and .
{ato ground re-compect esarth

e Wire Mesh
Approved Pilter cloch

STANDARD svmt.—@-

CURB INLET PROTECTIOW DETAIL

b maximum spacin
of Zx & spacega

2 sinisum length sand bag o
of Tx &° alumu'n{gh:

stone

Z x & spacet

STANDARD SYMBOL ﬁ—

U.S. DEPARTMENT OF AGRICULTURE INLET PROTECTION STANDARD DRAWING
SOIL CONSERVATION SERVICEK DETAIL 1PO =1
Le.o-L 1000 . Page 4.73 New York Guidelines for 'ﬁ
Erosioa and Sediment Coatrc



July 1975

USDA-SCS~Md
) PIPE SLOPE NRAIN (FLEXIBLE)*
Discharge into a {not to scale)
stabilised watercourse, )
: ) . —_— R, | NOTE: Sise designation is:
sediment trapping device, . “-'.’Y . PSD-Pipe Diam. fex., PSD-1e

9.

or onto & stabilized area.

wacertight

connecting >

band

Flexidble A
pipe - i
i ) it

¢ less than 1% slope

* Drainage area sust not exceed 5 acres.

Pipe Slope Drain with 18°
diameter pipe)

3
.

il g

Length as necessary ' - -
ehru dike '
to go Standard flared
[T Entrance Section

22 1/2° pipe . i A -
e¢lbow h '

T nope12-

Ripraop snall congist of 6~
PROFILE diameter stone slaced »s
_ shown. Depth of apron shall
egual the pipe diameter and
riprap shall be a mamumum
of 12" in thackness.

Construction Specificacions RIPRAP APRON PLAN

The inlet pipe shsll have & slope of 3T or steeper.

The top of the earth dike over ths inlet pipe and those dikes carrying wvater to the

pipe shall be at lesst 1’ higher at all points than the top of the inlet pipe.

The inlet pipe shall be corrugsted setsl pipe vith watertight connecting bands.

The flaxible tubing shall be the same diameter as the inlet pipe and shall de constructed

of & duralle materiss vith hold~devn grommets spaced 10' oo centars.

The flaxible tubing shall be securely fastened to the cerrugsated metal pipe vith mecal

strapping or vatertight coanacting collars.

The flexible tubing shall be securely anchored to the slope by scaking at the grommets

provided.

A tiprap apron shall be provided st the outlet. This shall consist of 6" dismecer

stone placed as shown on Staandard Drawing GS$S-3.

The soil around and under the islet pipe and entrance section shsll be hand tamped in

4" 14fcs to the top of the earth diks.

Follow=up inspection and any needed msintensnce shall be serformed after esach storm.
Standard Symbol

.

'] 4 mn }

U. S. DEPARTMENT OF ASRICULTURE Stangarae
SOIL CONSERVAT 10N SERVICE G“‘”‘T;‘Tgmz"m‘ Orawing
College Parx, vz, STRUCTURE G55-3

15.04



PIPE SLOPE DRAIN (RIGID)

Side Slepes 2:!

Corrugated Metel
Pige =

Riprep shall consiet of 6 diemerer sione
pieced o8 shown end shell be ¢ mnimum

min of 12" ial:i.n:u. !
}"——"4 RIPRAP APRON PLAN
% sepe

Nete: Size designanon in: PSD-Pipe Diem.
{ex., PSO=122 Pige Siope Drein wth 12" diemeter pipe)

CRSTRXIIN SPECIFICATIONS

1. THE PIPE SLOPE DRAIN SHALL MAVE A SLOPE OF 3% OR STEEPER.

2. Tor OF THE EARTM DIXE OVER TE INLET PIPE AND ALL DIKES CARRYING WATER TO THE PIPE
 SHALL BE AT LEAST ONE FOOT HIGHER THAN THE TOP OF THE PIPE.

3. Aov 0.3 FOOT TO DIKE MEIGHT FOR SETTLEMENT.
4, SOIL ARCUND AND WNDER THE SLOPE PIPE SHALL BE HAND TAMPED IN U INCH LIFTS.

S. THE PIPE SHALL DE CORRUGATED METAL PIPE WITH WATERTIGHT 12 INCH CONNECTING DANDS
OR FLANGE CONNECTIONS,

6. %xir-gim 2E U8 INCHES IN A LAYER AT LEAST 8 INCHES THICKNESS AND PRESSED INTO

7. PERICDIC INSPECTION AND REQUIRED MAINTENANCE MUST BE PROVIDED AFTER EACH RAIN EVENT,
Maximum Oreincge Area: S Acres

U.S. DEPARTMENT OF AGRICULTURE STANDARD
SOIL CONSERVATION SERVICE GRADE STABILIZATION STRUCTURE ORAWING

.

COLLEGE PARK, MARYLAND GSs-2

1S.03




1980

1.36

Section A-A

Pipe OQutlet To Flat Area
With No Defined Channel

Pipe Outlet To Well-Defined Channel

PIPE OUTLET CONDITIONS

. Apron 1ining may be

Notes

riprap, grouted riprap,|
or concrete.

La is the length of
the riprap apron as
calculated using
Plates 1.36d and
1.36e.

d= 1.5 times the
maximum stone:diameter
but not less than b
inches.

Source:

Va SWCC

I11-129

Plate 1.36a



13. Sediment Trap

¢ Definition: A temporary sediment control device formed by an excavation and/or ‘
embankment to intercept sediment laden runoff and retain sediment.

¢ Purpose: The purpose of a sediment trap is to intercept sediment lcden runoff and
trap the sediment in order to protect drainageways, properties, and rights-of-way below
the sediment trap from sedimentation.

¢ Conditions Where Practice Applies: A sediment trap is usually installed in a
drainageway, at a storm drain inlet, or other points of discharge from a disturbed area.
Sediment traps should not be used to artificially break up a natural drainage area into
smaller sections where a larger device (sediment basin) would be better suited. The
following are types of sediment traps:

»  Pipe Outlet Sediment Trap: Consists of a trap formed by an embankment -or
excavation. The outlet for the trap is through a perforated riser and a pipe
through the embankment.

«  Grass Outlet Sediment Trap: Consists of a trap formed by excavating the earth
to create a holding area. The trap has a discharge point over natural existing
grass.

« Storm Inlet Sediment Trap: Consists of a basin formed by excavation on natural
ground that discharges through an opening in a storm drain inlet structure. This
opening can either be the inlet opening or a temporary opening made by omitting
bricks or blocks in the inlet.

« Swale Sediment Trap: Consists of a trap formed by over excavating a swai.
a drainage ditch. The outlet of the swale sediment trap is controlled by the invert
of the downstream swale.

» Stonme Outlet Sediment Trap: Consists of a trap formed by an embankment
excavation. The outlet of this trap is over a stone section placed on level ground.

* Riprap Outlet Sediment Trap: Consists of a trap formed by an excavation and
' embankment. The outlet for this trap shall be through a partially excavated
channel lined with riprap.

¢  Effectiveness: Effectiveness of sediment traps directly relate to the size of the trap.
The current accepted standard sediment trap size is 1800 cubic feet per one acre of
drainage area. Sediment traps based upon this criteria are approximately 46% effective
in removing sediments from construction site runoff. (8)

¢ Advantages: Sediment traps are fairly easy to construct and can effectively handle
runoff from up to § acres. Concentrated flows can be directed into and dissipated in
a sediment traps.

KE#90531.02 DRAFT IV .25



Disadvantages: Sediment traps efficiency is less than 50% and they require extensive
maintenance for removal of sediment. Traps can often occupy large areas that then
must be avoided during construction.

Costs: Many variables determine the cost of a sediment trap. Excavation, riprap, pipes
structures, stone, stabilization, fencing, etc. all play a part in determining a sediment
trap’s final cost. Usually, traps can he installed for $500 to $7,000.

Geographical Considerations: Sediment traps can be constructed on most any
construction site with soils suitable for excavation and embankmeant.



. PIPE OUTLET SEDIMENT TRAP ST-I

Eartn Emdenkment
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For Construction Specification see sheeat 16.08

Max. Drainage Area: 5 Acres
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STANDARD DRAWING

U.S DEPARTMENT OF AGRICULTURE PIPE QUTLET
SOIL CONSERVATION SERVICE SEDMENT TRAP
oL FRF DARK MARY! AND
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GRASS OUTLET SEDIMENT TRAP ST-il

*Aust Reman Undisturded,
~tve! Weil vegerated

Dike # Requiwed Ic Divert Woter to Trop
Intiow Of Sedsment L oden Water

u‘i_‘\”'

. l||0|

Crest width (Ft) 2 420roinage Arect Acres)

SECTION A-A

EXCAVATED GRASS OUTLET SEDIMENT TRAP

CONSTRUCTION SPECIFICATION FOR ST-II

.
Volume of sediment storage shall be 1800 cubic feet per acre of
contributory drainage area.

[
.

2. Minimum crest width shall be 4 X Drainage Area.

3. Sediment shall be removed and trap restored to its original dimensions
wvhen the sediment has accumulaced to ¥ the design depth of the trap.
Removed sediment shall be deposited in a suitable acvea and in such a
manner that it will not erode.

4. The structurc shall be insoected after each rain and repairi made as
neecaed.

5. Construction operations shall be carried out in such a manner that
erosion and water pollution shall be minimized.

6. The sediment Erap shall be removed and area stabilized vhen the
remaining drainage area has been properly stabilized.

7. All cut slopes shall be 1:1 or flatter.

Maximum Drainage Area: 5 Acres

U.S. DEPARTMENT OF AGRICULTURE

GRASS OUTLET STANDARD DRAWING
SOIL CONSERVATION SERVICE

SEDIMENT TRAP T ST-II

16.09
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STORM INLET SEDIMENT TRAP ST-ill

It or Fiatter

"CONSTRUCTION SPECIFICATESN FOR ST-ITI

-

Sediment shall be removed and the trap restored to its original dimendfons
vhen the sediment~has accumulated to-ly thm dmsign depth of the trap.
Removed sedimespe shall be deposited in a suitable area and in sugh a =
manner that it will not srode. a

The volume of sedimeat storage shall be IBOO‘cubic feet per scre of
contributory drainage.

The structure shall be inspected after each rain and repairs made as
needed.

Construction operations-shall be carried out in such a manner that
erosiow and water pollution shall be minimized. -

The sediment trap shall be removed gpd the“area stabilized when the
constructed drainage area has been properly scabilized.

.

¥
6. All cut slopes shall be 1:1 or flatter. )
-
Moximum Drainage Area: 3 Acres
u.S. F',PARTASAEENJ‘ 19! Agzuguggns STORM INLET STANDARD DRAWING | .
SOIL CONSERVATION SERWI - —
COLLEGE PARK, MARYLAND SEOMENT TRAP ST-In
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SWALE SEDIMENT TRAP ST-iv

_l Diteh Fwert
J- - - [ e Lovel Bottom inn

Uetill Gragent

i

M“]— .

SECTION A-A =

SWALE SEDIMENT TRAP

Shouider
Y iniet A‘ 80 = IQO' . _L A
= T 4T
. Trap si2e depends
Lél"_._l \S-u Sedimen! Trep -[_5. 1olQ'  On required storage.

Shouger

-

s To Remen Stadiized Or Coversd With A
6" Liming Ot 2" Stone

CONSTRUCTION SPECIFICATION FOR ST-IV

1. The swale sediment trap shall be constructed in accordance with the
dimensions provided on the design drawings or sized to provide the
minimum storage necessary 1300 cubic feer of srorage for each acre
of drainage area.

2. Sediment shall be removed and trap restored to its original dimensions
vhen the sediment has accumulated to % the design depth of the trap.
Removed sediment shall be deposited in a suitable area and in such a
manner that it will not erode.

3. The scructure shall be inspected after each rain and repairs made as
‘ needed.

4. Construction operations shall be carried out in such a manner that
erosion and wvater pollution shall be minimized.

5. The sediment tgap shall be removed and area stad:liz:d when the
contributory drainage ares has been properly stabilized.

6. The swale sediment trap will be properly backfilled and the swale or
ditch reconstructed.

Maximum Draincge Area: 2 Acres

U.S.DEPARTMENT OF AGRICULTURE A IMENT | STANDARD ORAWING
SOIL CONSERVATION SERVICE SW L-ERASPED € ST-1V
' COLLEGE PARK, MARYL AND
' 16.11
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STONE OUTLET SEDIMENT TRAP Y

CLogovon For Regered Suvope
CROSS SECTION A-A

OPTION: A ome feot layer of 2" stome may be placed on the upstream side of the riprep in

place of the embedded filter eleth.

CONSTRUCTION SPRCIFICATION) FOR §T-¥
Area usder embankmest shall be cleared, grudded and stripped of ey vegetation amd root
asc. The posl sres shsll de clesred.

The £ill material for the eubsakmeat shall be free of reets and sther woody vegetation as
wvell as over-sised stemss, rocks, organic mnaterial or sther ebjestionadle matarisl. The
ssbankment shall be compacted by traversisg vith equipment while it is being cemstructed.

All cut ond fill slopes shsll be 231 eor flatter.

The stese used in the outlet shall be small riprap 4"-8" sloag with & I' thickaess of 2"
aggreqate p’aced on the wp~,rade side es the emsll riprap SR ewbedded filter cloth i1a the
riprap.

Sediment shall be remsved and trap restored to its eriginal dimensions whes the sediment
has sceumslated te 4§ the dasign dopth of the trap.

The otructure shall be imspected after cach rein and repaire made as seeded.

Construction eparations shall be carvied out is such 2 mamser thaa erosion asd water
polluticn is minimized.

The structure shall be removed and the ares stabilised vhen the drasisage ares has beea
properly stabilised. °

Maximum Droinoge Arec: S Acres

U.S DEPARTMENT OF ABRICULTURE STANODARD DRAWING
SOIL .ONSERATION SERVICE STONE OUTLET SEDIMENT TRAP
COLLEGE PARK, MARYLAND ST-X

LR




RIPRAP OUTLET SEDIMENT TRAP ST-VI

MAX. 2°1 SLOPE (TYR)

2. 14

wEiR CREST TO 8L t/21 0
SELOW EXSTING GAOUND
AT ¢ OF EMBANKMENT

A4

MLTER CLOTH STONE THICKNESS 1"
STONE $12€ TO 8E 4" TO 8

LENGTH (3 i)

GOPPI PO P @O - . y
rePre - - - -
(e X ELEYE 2L LT TNttt et ?‘ - ...

FULTER CLOTH (EMBEDORD MIN. 6" AT UPSTREAM €MD)

CROSS SECTION

CHannEL SIDE FOMMED OY COMPACTED
EMBANKMENT OR EXCAVATION INTO
EXISTING GROUND

COMPACTED CMBANKMENT

. NS
L _J
. Ll %4 - .
/svou LINED OUTLET CHANMEL AS PER TABLE ST-VI (CHANNEL MAY O
CURVED TO FiT EXISTING TOPOGRAPWY )

FLARE APRON TO EQUAL 133
wEIR LENGTH (B} AT ENO

PERSPECTIVE VIEW
U.S. DEPARTMENT OF AGRICULTURE STANDARD DRAVMNG
SOIL. CONSERVATION SERMVICE RIPRAP OUTLET SEDIMENT TRAP
COLLEGE PARK, MARYL AND ST -v!
16.13
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14. Temporary Sediment Basia

¢ Definition: A temporary basin with a controlled stormwater release structure, formed ‘
by conmstructing an embankment of compacted soil across a drainageway.

¢ Purpose: The purpose of the basin is to detain seuiment-laden runoff from disturbed
areas long enough for the majority of the sediment to settie out.

¢ Conditions Where Practice Applies: A temporary sediment basin can be used below
disturbed areas greater than 5 acres, where sufficient space and appropriate topography
allow for the construction of a temporary impoundment.

¢ Effectiveness: As with sediment traps, basins sized at 1800 CF/acre of drainage area
are roughly 46% efficient in removing sediment from construction sit¢ runoff. (8)

¢  Advantages: Sediment basins can handle runoff from large, up to 100 acre, drainage
arecas and handle concentrates flows of sediment laden water. Basins help to control
overall stormwater runoff for small storms thus protecting streams and rivers off site.

¢ Disadvantages: Again, like traps, sediment basin efficiencies are only about 46%.
Sediment basins are large, requiring a good deal of site area and are expensive to
construct.

¢ Costs: Sediment basins vary greatly in price based upon their size, and most basins
are constructed for $5,000 to $50,000.

¢  Geographical Considerations: Temporary sediment basins can be constructed on any
construction site as space, topography and soil conditions permit.
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Flood storoge 10 yr, 24 he storm

min I'-0"
Dewatering device
Detention 7
storage 2yr, 24 hr storm

with 8 day drowdoun\:r‘ ~

10" Minimum top width
Emergancy spillway

4

Eorth dam

coliar CMP Outlet

CROSS SECTION

* “"?'~ent basin catches and stores sediment from construction
d keeps it out of streams.
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15. Sump Pit

¢  Definition: A temporary pit which is constructed to trap and filter water for pumping
to a suitable discharge area. .

¢ Purpose: To remove excessive water from excavations.

¢ Conditions Where Practice Applies: Sump pits are constructed when water collects
during the excavation phase of construction. This practice is particularly useful in
urban areas during excavation for building foundations.

¢ Effectiveness: Generally, sump pits are not as effective as sediment traps or basins
but do serve to remove some sediment from construction site runoff.

¢ Advantages: Sump pits can be located anywhere on site since they need no outfall.
Sump pits are the only means of sediment trapping for excavation in highly urban
areas.

¢ Disadvantages: Sump pits construction can become costly and require the control use
of some type of pump to outlet water from the pit. Also without proper maintenance,
sump pits can easily become clogged and ineffective. &

¢ Costs: Costs for sump pit construction are similar to sediment trap costs ranging from
$500 to $7,000. Added to this cost is the operational expenses of pumping water out
of the sump pit.

¢  Geographical Considerations: Sump pits can be located in any region of the United
States but due to the pumping requirements, use during freezing weather is rather
limited.

KE#90s31.02 DRAFT vV -28
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Maryland SCS/WRA April 1983
|

sump ®o1IT

,/r Clean Wate: Dischazge

ide Slepe
Optienal

13° - 14° Diamster
Correqated ot IVC Pipe
Pectforated

1° Mgyregate

CONSTRUCTION SPECIFICATIONS

1. Pit disensions are optienal.

i. The standpipe should be constructed dy pecrfocating & 12° - 2¢4°
diametes cocteqated ot WX pips.

3. A base of 1° aqereqate should be placed in the pit tO a depth
©f 12°. After installing the standpipes, the Ppit surtounding
the standpipe should then De backfilled with 2° asggreqate.

4. The standpipe shouid exiend 12° - 10° abave the 1ip of the Ppit.

S. 1f discherge vill be pumped directly to & sters drsinsge system,
the standpipe should be wrapped with filtercloth before installation.

1t desized, 4° - 4" haréwate cleth may be placed around the stand-
PAPe, PTIOf tO attaching the filtesrcleth. This will ancrease
= the Tate Of water S0ePage inte the pipe.

U.S. OEPARTMENT OF AGRICULTVRL STANDARD DRANTNG

$O1L CONSERVATION SEAVICE sLMp  PIT
COLLIGE PARK. MARYLAND w1l
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16. Flotation Silt Fence (7)

¢  Definition: A fabric strip floating in 2 body of water, floating on top and anchored
at the bottom.

¢ Purpose: To drop sediment when filling or excavating in or adjacent to a water body.

¢ Conditions Where Practice Applies: Can be used in water bodies adjacent to areas
where sediment is deposited in the water.

¢ Effectiveness: The effectiveness of a flotation silt fence in the settling out of soil
particles in the water has the potential to be equal to that of the filter fabric that is
used in its construction; however, the flotation fences are very difficult to maintain and
thus effectiveness is reduced considerably.

¢ Advantages: Flotation silt fences hasten the settling out of soil particles in water
bodies. Water is filtered and particles eliminated that might not otherwise have time
to settle out in a sediment basin when the fence is not instalied. The floating boom
also stops floating objects such as trash, tree limbs or other construction debris.

¢ Disadvantages: Proper installation of the flotation silt fence is very difficult to achieve.
Once installed, the feride must be inspected frequently to check the fabric for rips and
holes and to assure dirty water is not bypassing the filter fence.

¢ Costs: Costs for a flotation silt fence vary directly with the size of the body of water
to be filtered, with filter fabric costing about $5.00 per square yard. An anchoring
device and floating boom usually increase the cost greatly.

¢ Geographical Considerations: A flotation silt fence may be constructed in all areas
where freezing of the body of water is not likely to occur.
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17. Chemical Treatment (7)

¢  Definition: Appﬁcation of a non-toxic chemical settling agent, such as methylene '
chloride, into 8 sediment trap or at the top end of a slope rundown.

¢ Purpose: Through the process of flocculation, smaller soil particles which are held in
suspension are settled out.

¢ Conditions Where Practice Applies: Chemical settling agents are only effective in the
tranquil water of a sediment trap. Introduction of the chemical agent is typically at
the inlet to a sediment pond or at the top of the slope rundown.

¢  Effectiveness: Chemical settling agents have an extremely high efficiencies for reducing
particles held in suspension if they are added in the correct manner and quantities with
sufficient settling time. This is very difficult to achieve in the field and thus efficiency
is greatly reduced.

¢ Advantages: This process eliminates soil particles held in solution which wouldn't
otherwise settle out over time. Turbidity of the water is decreased, which has a
beneficial impact on stream life and aesthetics.

¢ Disadvantages: The introduction of these chemicals into the environment, although
considered non-toxic, is not acceptable in many jurisdictions.

i

Costs:  Theltbmmgnsonidededitionrastiag irumtifacespisirie greatignpegion by region.
¢  Geographical Considerations: Chemical settling agents might be used wherever they

are deemed necessary to limit stream or niver turbidity. However, most jurisdictions
have regulations which would restrict the use of these agents.
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18. Stabilized Construction Eatrance

¢ Definition: A stabilized pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public ’
right-of-way, street, alley, sidewalk or parking area.

¢ Purpose: The purpose of s .iabilized construction entrance is to reduce or eliminate
the tracking of sediment onto public rights-of-way or streets.

¢ Conditions Where Practice Applies: A stabilized construction entrance should be used
at all points of construction ingress and egress.

¢ Effectiveness: Stabilized construction entrances are not very effective in removing
sediment from equipment leaving a construction site. Efficiency is greatly increased,
though when a washing rack is included as part of a stabilized construction entrance.

¢ Advantages: Does remove some sediment from equipment and serves to channel
construction traffic in and out of the site.

¢ Disadvantages: Stabilized construction entrances are rather expensive to construct and
when a wash rack is included, a sediment trap of some kind must also be provided.

¢ Costs: Stabilized construction entrances cost range from $1,500 to $5,000 to install but
costs increase by roughly $2,000 if a wash rack is included.

~

¢ Geographical Considerations: Stabilized construction entrances can be constructed
anywhere in the country.
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STABILIZED CONSTRUCTION ENTRANCE
' not fo scale

SC
STANDARD SYMBOL &

80' min. EXISTING

bt IR L YIEA Y 1)

né::: ] MOUNTABLE BERM

(Optienel)

PLAN VIEW

SONSTROCTION SPECIFICATIONS

Stone Sise - Use 2® stone, Or reclaimedser recycled concrets equivalent.

Length = As tequited, but not less than SO feet (except on a single resi-

dence lot wvheze a 30 foot ainisum length would apply).

Thickness = Not less than six (§) inches.

Wideh = Ton (10) foot mainimum, but not less than the full width at

points where ingress or egress eccurs.

filtes Cloth = Will be placed over the entirs area prior to placing of stone.

Pilter will not be requicted on & single fami'y zesidence lot,

Suzface WNater =~ All surface water floving or diverted towazd construction

entzances shall be piped across the entrance. 1f piping is impractical,

& mountable berm with 5:1 slopes will be pecrmitted.

Maintenance = The entrance shall be maintained in a condition wvhich will

prevent tracking or flowing of sediment onto public rights-of-way. Thia may

tequire pesriocdic top dressing with additional stone as conditions demand

and repair and/as cleancut Of any measures used to trap sediment. All

sediment spilled, dzopped, washed or tracked onto publiec rights-of- way must

be removed immediately.

Washing «~ Wheels shall be cleaned to remove sediment prior to entzance onto

publiec rights-of-vay. When washing is requized, it shall be done on an area

u‘nbiutud with stone and which dzains into an approved sediment trapping
evice.,

Peziodic inspestion and needed maintenance shall be provided after each rain.

U. S. DEPARTMENT OF AGRICULTURE | STABILIZED CONSTRUCTION Standard

$SOIL CONSERVATION SERVICE ENTRANCE Draw!
Cot l.n ’.rk. "d. -

14.03
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19.

Temporary Access Waterway Crossing

Definition: A temporary access waterway crossing is a structure placed across a
waterway to provide access for construction purposes for a period of less than one
year. Temporary access crossings are not intended to be utilized to maintain traffic

for the general public.

Purpose: The purpose of the temporary access waterway crossing is to provide safe,
pollution free access across a waterway for construction equipment by establishing
minimum standards and specifications for the design, construction, maintenance, and
removal of the structure. Temporary access waterway crossings are necessary to
prevent construction equipment from damaging the waterway, blocking fish migration,
and tracking sediment and other pollutants into the waterway.

Conditions Where Practice Applies: The following standard and specifications for
temporary access waterway crossings are applicable in non-tidal waterways. .

Effectiveness:
+  Temporary Access Bridge: A temporary access bridge is by far the most effective
waterway crossing because minimal if any disturbance occur in the waterway thus

very little erosion can occur.

+  Temporary Access Culvert: A temporary access culvert is effective in controlling
erosion but will cause erosion during installation and removal.

*  Temporary Access Ford: A temporary access ford offers very little sediment and
erosion control and is really not very effective in limiting erosion in the stream
channel. ‘

Advantages:

* Temporary Access Bridge: A temporary bridge is highly desirable because it
offeres a non erosive means of stream crossing and requires little if any earth

work and maintenance.

* Temporary Access Culvert: A temporary culvert can be casily comstructed and
allows for heavy equipment loads.

* Temporary Access Ford: A temporary ford is the least expensive waterway
crossing and allows for maximum load limits. It also offers very low maintenance.

Disadvantages: .

* Temporary Access Bridge: A temporary bridge can be quite expensive and time
consuming to build and may not be able to handle large loads.



L

+ Temporary Access Culvert Temporary culverts need maintenance often and can
cause crosion if the culvert becomes clogged.

» Temporary Access Ford: A temporary ford offers littie if any erosion control and
can often make erosion worse.

NOTE: Special care must be taken for all these practices when crossing an
environmentally sensitive waterway such as a trout stream.

Costs:

« Temporary Access Bridge: Bridge cost can vary greatly depending a size and type
of material used.

» Temporary Access Culvert: A temporary crossing usually ranges in price for $500
to $1,500. :

+ Temporary Access Ford: A temporary ford crossing costs are minimal, usually less
than $500.

Geographical Considerations: The most important thing to consider when choosing a
temporary stream crossing is the impact of the crossing on the stream itself. Obviously
a high quality trout stream requires much more concern than a severely polluted city .
waterway. The individual stream quality and flow characteristics (i.e., flooding) dictate
the choice of temporary stream crossing.

I M -m
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20. Wind Breaks (4)

¢ Definition: A temporary structure to siow winds. .

¢ Purpose: Wind breaks are used to lessen the surface and air movement of soil from
exposed .urfaces and to reduce the presence of airborne substances by reducing the
velocity and energy of the winds and allowing soil particles to settle out.

¢  Conditions Where Practice Applies: Large flat surface areas susceptible to erosion by
winds are suitable for wind breaks.

¢ Effectiveness: Wind breaks are nmot very effective in slowing winds across large flat
open site,s but are effective in making airborne soil particles settle out once the winds
have reached a break.

¢  Advantages: Wind breaks are an alternative to chemicals for dust control.

¢ Disadvantages: Wind breaks are not as effective as chemicais or mulching and seeding
for dust control.

¢ Costs: The costs for wind breaks are those incurred in the establishment of fence, at

about $2.50 per linear foot for temporary control. Permanent controls in the form of
tree rows may be installed for about $200 per tree.

¢  Geographical Considerations:_
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IV INVENTORY OF SEDIMENT CONTROL TECHNOLOGIES (CON’T)
(Continued)

L. Special Practices

During the last five to ten years there has been ripid advancement in the production and
marketing of new sediment and erosion control technologies. The emphasis of these new
technologies has been on enhancing the effectiveness of vegetative practices through the use of
new materials designed to hold soil in place, allowing vegetation to become established. Many
of the newer products have been developed by major chemical corporations such as Exxon,
Dupont, and Amoco. It should be noted that there are an immeasurable number of different
products manufactured by different companies being used over the country. It is beyond the
scope of this report to investigate all of these new products, but some general discussion is
included. On the whole, new sediment and erosion control technologies can be categorized into
three general areas:1) Chemical solution mulch and tack coatings, 2) Natural fiber erosion

control matting, and 3) Synthetic geotextile erosion control matting.
1. Chemical Solution Muich and Tack Coatings

The first type of new technology, chemical mulch and tack coatings, are quite numerous
and diverse. Many different types of chemicals are used in different solutions to best fit
the desired use and site climate. Most chemical mulchs are water dispensable and are
sprayed onto a site area. They immediately act to bond surface soils and mulches in order
to reduce erosion due to wind or rain. A chemical based muich and tack coat can
climinate the need for separate muich and mukh anchoring installations. As with any
chemical, care must be exercised in handling and applying these products. Many chemical
mulches can be poisonous to humans if breathed or touched during application. Also, often
times there are limits on when application can occur such as avoiding frozen soils or rainy
weather. Individual products must be investigated and selected based upon the site specific
application requirements. (3) Examples of these products include:

e



2. Natural Fiber Matting .

A second type of new technology for controiling erosion is natural fiber matting. Large
rolls of natural materials are applied to critical site areas such as steep slopes or channel
bottoms. The two most common types of natural fibers used are wood excelsior and jute.
Normally the fiber blankets must be anchored using metal or wooden pins and trenches.
Natural fiber matting greatly reduces erosion by holding soil in place while vegetation is
established. Often natural matting can be used in place of riprap with .considerable cost
savings. Also, natural fiber matting is biodegradable and non-toxic. Therefore, after a few
years vegetation is fully established and all the matting material has degraded away with no

environmental damage. (9)
3. Synthetic Fiber Matting

A third new technology category is synthetic matting. This matting acts exactly like natural
matting but is made from chemical-based products such as fiberglass, vinyl, plastics, polyester,
etc. Synthetic matting generally has much more strength than natural matting and can be ‘
accurately designed and specified to fit site specific drainage characteristics. (10) (11) One
item to note is that most synthetic matting products do not biodegrade easily and therefore

will remain on site indefinitely which may cause future environmental impacts.

There are many new sediment coutrol products on the market today and more under
developmeat.  Their uses are still limited due to a lack of historical data on their
performance and governmental agencies reluctance to accept new technologies as standard.
As time progresses and more is known and understood about sedimentation and erosion use

of these new technologies should increase.
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1.75

INSTALLATION OF NETTING AND MATTING

Anchor Slot: Bury the up-channel end of the
net in a 8" deep trench. Tamp the soil
firmmly. Staple at 12" intervals across the
net.

Overlap: Overlap edges of the "" 3'_’" .

strips at least 4". Staple . o .
every J feet down the center fa—-x=cr==c
of the strip. < e .

] '] 'l 2

Joining Strips: Insert the new roll of net
in a trench, as with the Anchor Slot. Over-
T1ap the up-channel end of the previous roll
18" and turn the end under 6". Staple the
end of the previous roll just below the
anchor slot and at the end at 12" {intervals.

Check Slots: On erodible soils or steep
sTopes, check slots should be made every

15 feet. Insert a fold of the net into a

6" trench and tamp firmly. Staple at

12" intervals across the net. Lay the net
smoothly on the surface of the soil - do not
stretch the net, and do not allow wrinkles.

Anchoring Ends At Structures:
ace the end of the net in
a 6" slot on the up-channel
side of the structure.
Fi11 the trench and
tamp fimmly. Roll the
net up the channel.
Place staples at 12"
intervals along the
anchor end of the net.

Source:

Adapted from Conwed Products Brochure Plate 1.75a

[11-254




1.75

On shallow slopes, strips
of netting may be applied
across the slope.

Where there is a berm at the top of the slope,
bring the netting over the berm and anchor it
behind the berm.

On steep slopes, apply
strips of netting parallel
to the direction of flow
and anchor securely.

Bring netting down to a level area before
terminating the installation. Turn the
end under 6" and staple at 12" intervals.

In ditches, apply netting
parallel to the direction
of flow. Use check slots
every 15 feet. Do not
join strips in the center
§..of the ditch.

ORIENTATION OF NETTING AND MATTING
Source: Adapted from Ludiow Products Brochure Plate 1.75b

[11-255



V CONCLUSIONS

Erosion and sediment control as a means of reducing non-point source pollution is a concern
of jurisdictions across the country. Howevrr, enabling legislation, regulations and standard
practices vary greatly among states and local jurisdictions. Of those jurisdictions with active

sediment and erosion control programs, this investigation found a consensus on the following

program elements:

A. Vegetative practices should be used whenever possible. Vegetative practices cost less and
are easier to install and maintain. These practices also are highly efficient in cqntroiling

sediment and erosion.

B. Clean water should be diverted away from construction arcas - runoff from areas offsite or
onsite areas not yet disturbed, should be diverted. This additional flow, if not diverted, can
add volume and size to structural practices, requiring more frequent maintenance and

limiting the effectiveness of vegetative practices.

C. Concentrated flows should be controlied by structural practices - vegetative practices are not
effective in controlling sediment in concentrated flows. Concentrated flows are characterized
by high velocities which can destroy vegetative measures. Concentrated flows must be

trapped so that water borne sediment can be settled out.

During the study it became apparent that additional research into sediment and erosion
control legislation and regulations is necessary, particularly with regard to the effect of local
jurisdiction regulations on sediment and erosion control practices in the field. For example
some jurisdictions limit the amount of area disturbed at one time and how long it may be
disturbed. This greatly reduces erosion from large conmstruction sites that would have
previously been completely cleared and left unstabilized for long periods of time. Other
regulations specify land disturbance activities requiring control measures and activities that

are exempt.

]
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With regard to vegetative practices the vast variety of metbods and products greatly effect

the efficiency of the practice especially prior t0 seed germination. These technologies are
relatively new and many jurisdictions have not yet accepted their use.
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