
1 Temporary Best Management Practices 

1.1 Introduction 

The two most bas ic categories of temporary contro l methods fo r construction-generated 
po llution are erosion and sediment contro ls. Eros ion contro ls are used to prevent so il on 
the construction site from being mobilized and transported by storm water runoff. 
Vegetative stabilization, slope coverings, and di version of runoff away from exposed 
areas can effective ly prevent erosion. Sediment contro ls may be considered as the second 
line of defense and include sed imentat ion ponds, sil t fences, berms and other temporary 
barriers that temporari Iy detain the runoff. Runoff ve loc ities are reduced in these contro ls 
allowing sediment in the runoff to settle out. 

This chapter gives instructi ons for installation of the most commonly used erosion and 
sediment contro l pract ices. Each practice is presented with a list of guidelines for proper 
installation and a compilation of common trouble po ints. Additional info rmation on 
these and other practices can be found in other manuals. 

Contractors are encouraged to insta ll and maintain pract ices carefully, in a professional 
manner. Minor adjustments should be anticipated to assure proper perfo rmance. 
Intensive maintenance and extensive lise of vegetation, mulch, and other ground covers 
may be required to achieve optimum performance. We recommend very strongly, 
therefore, that such erosion and sediment control efforts be specified clearly in the 
general construction contract and that any unexpected expenses be approved befOre they 
are incurred. When these controls are removed after fi nal stabilization of the site, it is 
important to also remove or stabilize any accumulated sediment. 

Periodic inspection and maintenance is vita l to the perfo rmance of erosion and 
sedimentation control measures. It is recommended that all temporary erosion controls be 
inspected week ly and after every ra infa ll ; however, da ily inspections may be warranted 
when environmentally sensitive features are located on or immediately adj acent to the 
site. If not properly ma intained, some practices may cause more damage than they 
prevent. 

Always eva luate the consequences of a measure fa iling when considering which control 
measure to use, since fa i lure of a pract ice may be hazardous or damaging to both peop Ie 
and property. For example, a large sed iment bas in fa ilure can have disastrous results ; low 
points in di kes can cause major gullies to fo rm on a fi ll slope. It is essential to inspect all 
practices to determine that they are working proper ly and to ensure that prob lems are 
corrected as soon as they deve lop. Assign an individual responsibili ty fo r routine checks 
of operat ing eros ion and sedimentat ion contro l practices. 
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1.2 General Guidelines 

The fo llowing planning and construction practices were described by the U.S. 
Environmental Protection Agency (EPA, 1993) and North Caro lina (North Caro lina, 
1993) to illustrate the types of measures that can be applied successfully to achieve a 
reduction in the amount of eros ion occurring on active construction sites . These practices 
are used to reduce the amount of sediment that is detached during construction and to 
prevent sediment from entering runoff. Erosion contro l is based on two main concepts: 
(1 ) disturb the smallest area of land possible for the shortest period of time, and (2) 
stabilize di sturbed so ils to prevent erosion from occurr ing. 

Development Siting 

Rev iew and consider a ll existing condit ions in the initial site se lection for the project. 
Select a s ite that is suitable rather than fo rce the terrain to conform to development needs 
(F igure I- I). Ensure that development features fo llow natura l contours. Steep s lopes, 
areas subject to fl ooding, and highly erodible soils severely limit a site's use, while level, 
well-drained areas offer few restrictions. Any modification of a site ' s dra inage features or 
topography requires protection from erosion and sedimentation. 

Figure 1-1 Examples of Proper and Im proper Siting (North Carolina, 1993) 

Proj ect Scheduling 

Often a proj ect can be sched uled du ring the time of year that the eros ion potentia l of the 
site is re latively low. In many parts of the country, there is a certa in period of the year 
when eros ion potential is re lat ive ly low and co nstruction scheduling could be very 
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effective. In central Texas, rainfall amounts are generally lower during July and August 
and the hot temperatures quickly dry out exposed so ils. During the wetter months (spring 
and fall) , construction vehicles can eas ily turn the soft, wet ground into mud, which is 
more eas ily washed offsite. 

Scheduling can be a very effective means of reducing the hazards of erosion. Schedule 
construction act ivities to minimize the exposed area and the dmation of exposure. In 
scheduling, take into account the season and the weather forecast. Stabilize distmbed 
areas as quickly as possible. 

Avoid area wide clearance of construction sites. Plan and stage land disturbance act ivities 
so that on ly the area currently under construction is exposed. As soon as the grading and 
construction in an area are complete, the area should be stabilized. 

Materia! Management 

Locate potential nonpoint pollutant sources away from steep slopes, streams, and critical 
areas. Material stockp iles, borrow areas, access roads, and other land -disturbing activities 
can often be located away from critica l areas such as steep slopes, highly erodible so ils, 
and areas that drain directly into geo log ically sensiti ve features. The exposme of litter, 
construction debris, and chemicals to storm water should be minimized to prevent them 
from becoming a pollutant source. Daily litter removal and screening outfalls and storm 
drain inlets may help retain these material s onsite. 

Stockpile topsoil and reapply to revegetate site. Because of the hi gh organic content of 
topsoil , it cannot be used as fill material or under pavement. Topsoil is typ ica lly removed 
when a site is cleared. Since topsoil is essenti al to establish new vegetation, it should be 
stockpiled and then reapplied to the site for revegetation, if appropriate. Although topsoil 
salvaged from the existing site can often be used, it must meet certain standards and 
topsoil may need to be imported onto the site if the existing topsoil is not adequate for 
establishing new vegetation. 

Cover or stabilize topsoil stockpiles. Unprotected stockp iles are very prone to erosion and 
therefore stockp iles must be protected. Small stockpil es can be covered with a tarp to 
prevent eros ion. Large stockpiles should be stab ilized with erosion blankets, seeding, 
and/or mulching. In addition, spo il s should not be stored within the 100-year floodplain 
where they can be disturbed during high flow conditions. 

Vegetation Protection 

By clearing only those areas immediate ly essential for co mpleting site construction, 
buffer zones are preserved and so il remai ns undisturbed until construction begins (Figure 
1-2). Physical markers, such as tape, signs, or barriers, indicating the limits of land 
di sturbance, can ensure that equipment operators know the proposed limits of clearing. 
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The area of the watershed that is exposed to construction is impOltant in determining the 
net amount of erosion. Reducing the extent of the disturbed area will ultimately reduce 
sediment loads to 9..1rface waters. Existing or newly planted vegetation that has been 
planted to stabilize disturbed areas should be protected by routing construction traffic 
around the areas and protecting natural vegetation with fencing, tree armoring, retaining 
walls, or tree we ll s. A vo id disturbing vegetation on steep slopes or other critical areas. 

Where poss ible, construction traffic should travel over areas that must be disturbed fo r 
other construction activity. This practice will reduce the area that is cleared and 
susceptible to erosion. 

Tree armoring protects tree trunks from being damaged by construction equipment. 
Fencing can also protect tree trunks, but should be placed at the tree's drip line so that 
construction equipment is kept away from the tree. The tree drip line is the minimum area 
around a tree in which the tree' s root system should not be di sturbed by cut, fill , or soil 
compaction caused by heavy equipment. When cutting or filling must be done near a tree, 
a retaining wall or tree we ll should be used to minimize the cutting of the tree 's roots or 
the quantity of fill placed over the roots. 

Figure 1-2 Example of Conservative Site Clearing (North Carolina, 1993) 

Use wind erosion controls. 

Although not equired by the rules, wind eros ion controls can reduce the impact of 
construction on adj acent tracts. These controls limit the movement of dust from di sturbed 
so il surfaces and include many different practices . Wind barriers block air currents and 
are effective in controlling soil blowing. Many di fferent materials can be used as wind 
barriers, including so lid board fences, snow fences, and bales of hay. Sprinkling moistens 
the soil surface with water and must be repeated as needed to be effective fo r preventing 
wind erosion; however, applications must be monitored to prevent excessive runoff and 
erosIon. 
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Protect A re a fro 111 Upgradient runoff 

Protect areas to be disturbed from storm water runoff. Use dikes, diversions, and 
waterways to interrupt runoff and divert it away from cut-and- fill slopes or other 
disturbed areas. To reduce on- site erosion, install these measures before clearing and 
grading. 

Earth dikes, perimeter dikes or swales, or diversions can be used to intercept and convey 
runoff above di sturbed areas (F igure 1-3) . An earth dike is a temporary berm or ridge of 
compacted so il that channels water around or away from di sturbed areas. A perimeter 
dike/swale or diversion is a swale with a supporting ridge on the lower side that is 
constructed from the so il excavated from the adjoining swale. These practices should be 
used to intercept flow from denuded areas or newly seeded areas to keep the disturbed 
areas from being eroded from the uphill runoff. The structures should be stabilized within 
14 days of installation or as soon as practicable with vegetation, slope coverings or other 
appropriate erosion prevention measures. A pipe slope drain, also known as a pipe drop 
structure, is a temporary pipe placed from the top of a slope to the bottom of the slope to 
convey concentrated runoff down the slope without causing erosion. 

Figure 1-3 Diversion of Runoff away from Construction Area (North Carolina, 
1993) 

Reduce Runoff Velocities 

Keep runoff ve locities low. Clearing existing vegetation reduces the surface roughness 
and infiltration rate and thereby increases runoff velocities and volumes. Use measures 
that break the slopes (F igure \ -4) to reduce the problems associated with concentrated 
fl ow vo lumes and runoff ve loc ities. Practical ways to reduce velocities include convey ing 
stormwater runoff away from steep slopes to stabilized outlets, preserving natural 
vegetati on where possible, and mulching and vegetating exposed areas immediately after 
construction. 
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Figure 1-4 Slow Runoff by Breaking Slopes (North Carolina, 1993) 

Benches, terraces, or ditches break up a slope by prov iding areas of low slope in the 
reverse direction. This keeps water from proceeding down the slope at increas ing volume 
and ve loc ity . Instead, the fl ow is directed to a suitable outlet, such as a sediment bas in or 
trap. The frequency of benches, terraces, or ditches will depend on the erodibili ty of the 
so ils, steepness and length of the slope, and rock outcrops. Thi s practice should be used if 
there is a potential for erosion along the slope. 

Use retaining walls. Often reta ining wa lls can be used to decrease the steepness of a 
slope. If the steepness of a slope is reduced, the runoff ve locity is decreased and 
therefore, the erosion potential is decreased. Retaining walls also may actually encourage 
water to infiltrate rather than runoff, thereby helping maintain the natural hydro logic 
characteris tics of a site. 

Provide linings fo r urban runoff conveyance channels. Construction often increases the 
velocity and vo lume of runoff, which causes erosion in newly constructed or existing 
urban runoff conveyance channels. If the runoff during or after corstruction wi ll cause 
erosion in a channel, the channel should be lined or flow contro l BMPs installed. The 
first choice of lining should be grass or sod since thi s reduces runoff ve locities and 
prov ides water quali ty benefits through fi ltration and infiltration. If the velocity in the 
channel would erode the grass or sod, then riprap, concrete, or gabions can be used. 

Use check dams. Check dams are small , temporary dams constructed across a swale or 
channel. They can be constructed using gravel or straw ba les. They are used to reduce the 
veloc ity of concentrated fl ow and, therefore, to reduce the erosion in a swale or channel. 
Check dams should be used when a swale or channel will be used fo r a short time and 
therefore it is not feas ible or practical to line the channel or implement flow contro l 
BMPs. 
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Site Stabilization 

Removing the vegetative cover and altering the soil structure by clearing, grading, and 
compact ing the surface increases an area ' s susceptibili ty to erosion. Apply stabilizing 
measures as soon as poss ible after the land is di sturbed (F igure 1-5) . Plan and implement 
temporary or permanent vegetation, mulches, or other protective practices to correspond 
with constructi on activities . Protect channels from erosive forces by using protective 
linings and the appropriate channel design. Consider possible future repairs and 
maintenance of these practices in the des ign. 

Seeding establishes a vegetative cover on disturbed areas. Seeding is very effecti ve in 
contro lling so il eros ion once a vegetati ve cover of about 80% has been established. 
However, often seeding and fe rtilizing do not produce as thick a vegetative cover as do 
seed and mulch or nett ing. Newly established vegetation does not have as extensive a 
root system as ex isting vegetation and therefore is more prone to eros ion, especially on 
steep slopes. Care should be taken when fel1ilizing to avo id untimely or excessive 
application. Since the practice of seeding and fe rtilizing does not prov ide any protection 
during the time of vegetative establishment, it should be used only on favo rable so il s in 
very flat areas and not in sensitive areas. 

Figure 1-5 Stabilization of Disturbed Areas (North Carolina, 1993) 

The management of land by using ground cover reduces erosion by reducing the fl ow rate 
of runoff and the raindrop impact. Bare so ils should be seeded or otherwise stabilized 
within 14 ca lendar days after fi nal grading or where construction act ivity has temporarily 
ceased fo r more than 21 days. In very fl at, non-sensiti ve areas with favorable so ils, 
stabilization may invo lve simply seeding and fertilizing. Mulch and/or sod may be 
necessary on steeper slopes, for erodible so ils, and near sensitive areas. Sediment that has 
escaped the site due to the fa ilure of sed iment and eros ion contro ls should be removed as 
soon as poss ible to minimize offsite impacts. Permission should be obtained from 
adj acent landowners prior to offs ite sediment removal. 
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Mulching/mats can be used to p'otect the di sturbed area while vegetation becomes 
established. Mulching invo lves applying plant res idues or other suitable materials on 
di sturbed so il surfaces . Mulches/mats used include tacked straw, wood chips, and jute 
netting and are often covered by blankets or netting. Mulching alone should be used only 
fo r temporary protection of the soil surface or when permanent seeding is not feas ible. 
The usefu l li fe of mulch varies with the material used and the amount of precipitation, but 
is approximately 2 to 6 months. 

During times of year when vegetation cannot be established, so il mulching should be 
applied to moderate slopes and soil s that are not highly erod ible. On steep slopes or 
hi ghly erodible so ils, multiple mulching treatments should be used. Inte rl ock ing ceramic 
materials, filter fabric, and netting are available for thi s purpose. Before stabilizing an 
area, it is important to have installed all sediment controls and diverted runoff away from 
the area to be planted. Runoff may be di verted away fi'o m denuded areas or newly 
planted areas using di kes, swales, or pipe slope drains to intercept runoff and convey it to 
a permanent channel or storm drain . Reserved topso il may be used to revegetate a site if 
the stockpile has been covered and stabilized. 

Consideration should be given to maintenance when designing mulching and matting 
schemes. Plastic nets are often used to cover the mulch or mats; however, they can foul 
lawn mower blades if the area requires mowing. 

Sod can be used to permanently stabilize an area. Sodding prov ides immediate 
stabilization of an area and should be used in critica l areas or where establishment of 
permanent vegetation by seeding and mulching would be di ffi cult. Sodding is also a 
preferred option when there is high erosion potential during the peri od of vegetative 
establi shment from seeding. 

Because of the hardy drought-res istant nature of wildflowers, they may be more 
benefi cial as an erosion control practice than turf grass . While not as dense as turfgrass, 
wildflower thatches and associated grasses are expected to be as effective in eros ion 
control and contaminant absorption. Because thatches of wildflowers do not need 
fertilizers, pesticides, or herbicides, and the need for watering is minimal, implementation 
of thi s practice may result in cost sav ings. In 1987, Howard County, Maryland, spent 
$690.00 per acre to maintain turfg rass areas, compared to only $3 1.00 per acre for 
wildflower meadows. A wildflower stand requires several years to become established; 
however, maintenarx:e requirements are minimal once the area is established. 

Plan/or TemjJormy Structural Controls 

Retain Sediment on the Site. Even with careful planning, some eros ion is unavo idable. 
The resulting sediment must be trapped on the site. Plan the location where sediment 
deposition will occur and maintain access fo r clean out. Protect low points below 
disturbed areas by building barriers to reduce sediment loss. Whenever possible, plan and 
construct sediment traps and bas ins before other land -disturbing activiti es (F igure 1-6). 
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Mulching/mats can be used to ITOtect the disturbed area while vegetation becomes 
established. Mulching involves applying plant residues or other suitable materials on 
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wildflower thatches and associated grasses are expected to be as effective in eros ion 
control and contaminant absorption. Because thatches of wildflowers do not need 
fertilizers, pesticides, or herbicides, and the need for watering is minimal, implementation 
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The resulting sediment must be trapped on the site. Plan the location where sediment 
deposition wi ll occur and maintain access for cleanout. Protect low points below 
disturbed areas by building barriers to reduce sediment loss. Whenever poss ible, plan and 
construct sediment traps and basins before other land -d isturbing act iviti es (F igure 1-6). 
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Figure 1-6 Retention of Eroded Sediment on Site 

1.3 Temporary Erosion Control BMPs 

Temporary eros ion controls should be considered the first line of defense for pre\ention 
of water pollution during construction activities. It is much simpler to maintain the soil 
cover than to trap the sediment once it has been mobilized. In addition effective erosion 
prevention can result in cost sav ings, since repair of erosion damage can be minimized. 

The primary goa l of erosion control is to divert runoff away from unstable areas or to 
provide a stable surface that will res ist the effects of rain and runoff. The principle 
measures fo r diverting runoff include perimeter swales and dikes, and slope drains. 
These measures can direct flow around the active construction area or transport 
storm water runoff across unstable areas. 

The fl ow in swales, dikes, and storm drain systems should be discharged in such a way 
that erosion is ni nimized. Therefore, outlet stabilization and leve l spreaders should be 
implemented to reduce the effects of concentrated flow. 

Existing trees and vegetation should be protected to help maintain a stable ground surface 
and prevent loss of valuable topso il. Where temporary vegetation is used to prevent 
erosion, blankets, matting and mulches can stabilize the area until the vegetation is 
established. 

The following sections describe some of the common eros ion controls. The types and 
application of the controls are summarized in Table 1- 1. 
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1.3 Temporary Erosion Control BMPs 

Temporary erosion controls should be considered the first line of defense for pre'vention 
of water pollution during construction act ivities. It is much simpler to maintain the so il 
cover than to trap the sediment once it has been mobilized. In addition effective erosion 
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The primary goa l of erosion contro l is to divert runoff away from unstable areas or to 
provide a stable surface that will res ist the effects of rain and runoff. The principle 
measures fo r diverting runoff include perimeter swales and dikes, and slope drains. 
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The fl ow in swales, dikes, and storm drain systems should be discharged in such a way 
that erosion is lrinimized. Therefore, outlet stabilization and leve l spreaders should be 
implemented to reduce the effects of concentrated fl ow. 

Existing trees and vegetati on should be protected to help maintain a stable ground surface 
and prevent loss of valuable topso il. Where temporary vegetation is used to prevent 
erosion, blankets, matting and mulches can stabilize the area until the vegetation is 
established. 

The following secti ons describe some of the common eros ion controls. The types and 
application of the controls are summarized in Table I - I . 
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Table 1-1 Summary of Temporary Erosion Control Practices 

Practice Area Application Notes 
Interceptor Swale < 5 ac Used as a perimeter control or Maximum fl ow ve locity 6 

to shorten slope ftls unless stabilized 
Diversion Di ke < 10 ac Used to route runoff away 

from di sturbed areas 
Pipe Slope Drain <5 ac Transport runoff down steep, 

erodib le slopes 
Polyacrylamide NA Erosion control 
(PAM) 
Outlet NA Prevent erosion at outlet of 
Stabil ization channel or conduit 
Level Spreader Based on Outlet dev ice for dikes and Slope < 10% and stable, 

fl ow diversions fl owrate <20 cfs 
Subsurface Drain NA Prevent so ils from becoming 

saturated and prevent seeps 
Temporary NA Temporary stabi lization of One of the most effective 
Vegetation disturbed areas measures, highly 

recommended 
Blankets/Matting NA Used in channels and on steep Slope <15% 

slopes 
Hydraulic Mulch NA Stabi lization of newly seeded Slope <15% 

areas 
Sod NA Immediate stabilization in 

channels, around inlets, or for 
aesthetics 

Dust Control NA In areas subject to surface and 
air movement of dust where 
on- or off- site damage may 
occur 
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1.3. 1 Interceptor Swale 

Interceptor swales are used to shorten the length of exposed slope by intercepting runoff 
and can also serve as perimeter swales preventing off-site runoff from entering the 
disturbed area or prevent sediment- laden runoff from leaving the construction site or 
disturbed area. They may have a v-shape or be trapezoidal with a flat bottom and side 
slopes of3: I or flatter. The outflow from a swale should be directed to a stab ilized outlet 
or sed iment-trapp ing device. The swales should remain in place until the disturbed area is 
permanently stab ilized . A schematic of an interceptor swale is shown in Figure 1-7. 

Materials: 

(I) Stone stab ilization should be used when grades exceed 2% or ve locities exceed 6 
feet per second and should consist of a layer of crushed stone three inches thick, 
riprap or high velocity erosion control mats. 

(2) Stabi lization should extend across the bottom of the swale and up both sides of 
the channel to a minimum height of three inches above the design water surface 
elevation based on a 2- year, 24- hour storm. 

Installation: 

(3) An interceptor swale should be installed across exposed slopes during 
construction and should intercept no more than 5 acres of runoff. 

(4) All earth removed and not needed in construction should be disposed of in an 
approved spoils site so that it will not interfere with the functioning of the swale 
or contribute to siltation in other areas of the site. 

(5) All trees, brush, stumps, obstructions and other material should be removed and 
disposed of so as not to interfere with the proper functioning of the swale. 

(6) Swales should have a maximum depth of 1.5 feet with side slopes of 2: I or flatter. 
Swales should have positive drainage fo r its entire length to an outlet. 

(7) When the slope exceeds 2 percent, or ve locities exceed 6 feet per second 
(regardless of slope), stabilization is required. Stabilizat ion should be crushed 
stone placed in a layer of at least 3 inches thick or may be high ve locity erosion 
control matting. Check dams are also recommended to reduce velocities in the 
swales possibly reducing the amount of stabilization necessary. 

(8) Min imum compaction for the swale shou ld be 90% standard proctor density. 

I - II 
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Inspectio n and Maintenance Guidelines : 

(1 ) Interceptor swales should be inspected weekly and after each rain event to locate 
and repair any damage to the channel or clear debris or other obstructions so as 
not to diminish flow capacity. 

(2) Damage from storms or normal construction act ivities such as tire ruts or 
disturbance of swale stabilization should be repaired as soon as practical. 

1.3.2 Diversion Dikes 

A temporary diversion dike is a barrier created by the placement of an earthen 
embankment to reroute the fl ow of runoff to an erosion contro l dev ice or away from an 
open, easily erodible area. A diversion dike intercepts runoff from small upland areas and 
diverts it away from exposed slopes to a stabilized outlet, such as a rock berm, sandbag 
berm, or stone outlet structLD·e. These contro ls can be used on the perimeter of the site to 
prevent runoff fi·om entering the construction area. Dikes are generally used fo r the 
duration of construction to intercept and reroute runoff from di sturbed areas to prevent 
excess ive eros ion until permanent drainage features are installed and/or slopes are 
stabilized. A schematic of a diversion dike is shown in Figure 1-8 . 

Materials: 

(1) Stone stabilization (required fo r velocities in excess of 6 fps) should consist of 
riprap placed in a layer at least 3 inches thick and should extend a minimum height of 3 
inches above the design water surface up the existing slope and the upstream face of the 
dike. Stabilization riprap should conform to the fo llowing spec ificat ions 

Channel Grade Riprap Stabi I ization 

0.5- 1% 4 inch rock 

1.1 -2% 6 inch rock 

2. 1-4% 8 inch rock 

4.1 - 5% 8 - 12 inch riprap 

(2) Geotextile fabric should be a non-woven polypropylene fab ric des igned 
specifica lly for use as a so il fi ltration media with an approx imate weight of 6 oz./yd2

, a 
Mullen burst rat ing of 140 psi, and hav ing an equivalent opening size (EOS) greater than 
a #50 sieve. 
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Inspection and Maintenance Guidelines : 

(I ) Interceptor swales should be inspected weekly and after each rain event to locate 
and repair any damage to the channel or clear debris or other obstructions so as 
not to diminish fl ow capacity. 

(2) Damage from storms or normal constructi on activities such as tire ruts or 
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A temporary diversion dike is a barrier created by the placement of an earthen 
embankment to reroute the fl ow of runoff to an eros ion control dev ice or away from an 
open, easily erodible area. A diversion dike intercepts runoff from small upl and areas and 
diverts it away from exposed slopes to a stabilized outlet, such as a rock berm, sandbag 
berm, or stone outlet structlD·e. These controls can be used on the perimeter of the site to 
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duration of construction to intercept and reroute runoff from di sturbed areas to prevent 
excessive eros ion until permanent drainage features are installed and/or slopes are 
stabilized. A schematic of a diversion dike is shown in Figure 1-8. 
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riprap placed in a layer at least 3 inches thick and should extend a minimum height of 3 
inches above the design water surface up the existing slope and the upstream face of the 
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Channel Grade Riprap Stabilization 
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4. L - 5% 8 - 12 inch riprap 
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, a 
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Installa tion: 

(1) Diversion dikes should be installed prior to and maintained for the duration of 
construction and should intercept no more than 10 acres of runoff. 

(2) Dikes should have a minimum top width of 2 feet and a minimum height of 
compacted fill of 18 inches measured form the top of the existing ground at the 
upslope toe to top of the dike and hav ing side slopes of2: 1 or fl atter. 

(3) The so il fo r the dike should be placed in li fts of 8 inches or less and be compacted 
to 95 % standard proctor density. 

(4) The channel, which is formed by the dike, must have positive drainage for its 
entire length to an outlet. 

(5) When the slope exceeds 2 percent, or velociti es exceed 6 feet per second 
(regardless of slope), stabilizati on is required. Situations in which veloc ities do 
not exceed 6 feet per second, vegetation may be used to control eros ion. 

Inspection and Maintenance Guidelines : 

(I) Swales should be inspected weekly and after each rain event to determine if silt is 
building up behind the dike or if erosion is occurring on the face of the dike. 
Locate and repair any damage to the channel or clear debris or other obstructions 
so as not to diminish flow capac ity. 

(2) Silt should be removed in a timely manner to prevent remobilization and to 
maintain the effectiveness of the control. 

(3) If erosion is occurring on the face of the dike, the slopes of the face should either 
be stabilized through mulch or seeding or the slopes of the face should be 
reduced. 

(4) Damage from storms or normal construction activities such as tire ruts or 
di sturbance of swale stabilization should be repaired as soon as practical. 
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1.3.3 Pipe Slope Drain 

A temporary pipe slope drain is an erosion contro l device that combines an earthen 
embankment and a pipe to carry runoff over an exposed slope to a stabi lized outlet apron. 
The maximum area contributing to anyone drain shou ld be 5 acres or less and the pipe 
should be sized to convey the 10-yr, 3-hr storm. A diagram of a slope drain is shown in 
Figure 1-9. 

Materials: 

(I) The drain pipe may be made of any material, rigid or flexible, which is capable of 
conveying runoff. The drainpipe shou ld be complete ly watert ight so that no water 
leaks on to the slope to be protected. 

(2) Riprap to be used in the outlet apron should cons ist of either crushed stone or 
broken Portland cement concrete. All stones used should weigh between 50 and 
150 pounds each and should be as nearly uniform as is practical. 

Installation: 

( I) A diversion dike should be constructed at the top of the slope that is to be 
protected. Thi s dike should be sized so that no runoff may overtop the dike. The 
so il around and under the entrance section of the drainpipe should be hand
tamped in 8-inch lifts to prevent piping failure around the inlet. 

(2) The height of the diversion dike at the centerline of the inlet should be equal to 
the diameter of the pipe plus 12 inches. 

(3) A rigid section of pipe should be installed through the dike. A standard flared
end section with an integral toe plate extending a minimum of 6- inches from the 
bottom of the end section should be attached to the inlet end of the pipe using 
watertight fittings. 

(4) A riprap-lined apron should be excavated to accept the runoff from the pipe and 
dissipate the energy of the flow. The width of the bottom of the apron shou ld be 3 
times the pipe diameter and the length should be a minimum of 6 times the pipe 
diameter. The apron should be a minimum of 12- inches deep and lined with 
riprap with a thickness of at least 12 inches. The apron shou ld be designed so that 
the released flow has a velocity less than 3 feet per second. 
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Inspection and Maintenance Guidelines : 

(1) Pipe slope drains should be inspected weekly and after each rain event to locate 
and repair any damage to joints or clogging of the pipe. 

(2) In cases where the diversion di ke has deteriorated around the entrance of the pipe, 
it may be necessary to rein fo rce the dike with sandbags or to install a concrete 
co llar to prevent fa ilure. 

(3) Signs of erosion around the pipe drain should be addressed in a timely manner by 
stabilizing the area with erosion control mats, crushed stone, concrete or other 
appropriate method. 

1.3.4 Polyacrylamide 

Polyacrylamide (PAM) is a chemica l that can be applied to di sturbed soils at construction 
sites to reduce erosion and improve settling of suspended sediment. PAM increases the 
soil ' s ava ilable pore vo lume, thus increasing infiltration and reducing the quantity of 
stormwater runoff that can cause erosion. Suspended sediments from PAM treated so ils 
exhibit increased flocculation over untreated soils. The increased fl occulation aids in 
their deposition, thus reducing storm water runoff turbidity and improv ing water quality. 

Pam shall be used in conjunction with other BMPs and not in place of other erosion and 
sediment control BMPs. Storm water runoff from PAM treated soil s should pass through a 
sediment control BMP prior to discharging to surface waters. Do not add PAM to water 
discharging from site. 

On PAM treated sites, the use of silt fence and fi ber rolls shall be maximized to limit the 
di scharges of sediment to sediment traps and sediment bas ins. All areas not being 
actively worked should be covered and protected from rainfall. PAM should not be the 
only cover BMP used. 

Materials : 

(I) Some PAMs are more toxic and carcinogenic than others. Only the most 
environmentally safe PAM products should be used. 

(2) The specific PAM copolymer fo rmulation must be anionic. Cationic PAM shall 
not be used in any application because of known aquatic toxicity problems. 
Only the highest drinking water grade PAM, certified for compliance with 
ANSIINSF Standard 60 for drinking water treatment, will be used fo r soil 
applications. Formulat ions that meet thi s standard are available at: 
http://www.nsf.org/Certi fied/PwsChemica ls/Listings.asp?CompanyName=&Trad 
eNam e=&Chem ica IN am e= Po I yacry lam i de&Prod uctFuncti on=&P lantState=&P la 
ntCountry= 
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(3) PAM designated for eros ion and sediment control should be "water soluble" or 
" linear" or "non- cross linked" 

(4) Recent high interest in PAM has resulted in some entrepreneurial exploitation of 
the term "polymer". All PAMs are polymer, but not all polymers are PAM, and 
not all PAM products comply with ANS IINSF Standard 60. 

(5) The PAM anion ic charge density may vary from 2-30%; a value of 18% is 
typ ica l. Studies conducted by the Un ited States Department of Agriculture 
(USDA)/Agricu ltural Research Service (ARS) demonstrated that soil stab ilization 
was optimized by using very hi gh molecular weight (12-15 mg/mole), hi ghly 
anionic (>20% charge density) PAM. 

Installation: 

( I) PAM can be app lied to wet so il , but dry soil is preferred due to less sediment loss. 

(2) Keep the granular PAM supply out of the sun. Granular PAM loses its 
effectiveness in three months after exposure to sunlight and air. 

(3) Proper app lication and re-application plans are necessary to ensure total 
effecti veness of PAM usage. 

(4) PAM, combined with water, is very slippery and can be a safety hazard. Care 
must be taken to prevent spills of PAM powder onto paved surfaces. During an 
application of PAM, prevent over spray from reaching pavement, as pavement 
will become slippery. If PAM powder gets on skin or clothing, wipe it off with a 
rough towel rather than washing with water this only makes cleanup messier and 
longer. 

(5) PAM tackifiers are available and being used in place of guar and alpha plantago. 
Typically, PAM tackifiers should be used at a rate of no more than 0.5- 1 Ib per 
1,000 gallons of water in a hydro mulch machine. Some tackifier product 
instructions say to use at a rate of 3-5 Ibs per acre, which can be too much. In 
add ition, pump problems can occur at higher rates due to increased viscos ity. 

(6) The preferred app lication method for PAM is dissolved in water. Other opt ions 
include application in dry, granular, or powered form . 

(7) PAM is to be applied at a maximum rate of Y2 pound PAM per 1000 gallons water 
per 1 acre of bare so il. Table 1-2 can be used to determine the PAM and water 
app lication mte for a disturbed so il area. Higher concentrat ions of PAM do 110t 
provide any additional effectiveness. Pre-measure the area where PAM is to be 
app lied and calculate the amount of product and water necessary to provide 
coverage at the spec ified app lication rate. 
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(8) PAM has infinite solubility in water, but dissolves very slowly. Dissolve pre
measured dry granu lar PAM with a known quantity of clean water in a bucket 
several hours or overnight. Mechanical mixing wi ll help dissolve the PAM. 
Always add PAM to water - not water to PAM. 

(9) Pre-fill the water truck about 1/8 full with water. The water does not have to be 
potable, but it must have relatively low turbidity - in the range of 20 NTU or less. 

(10) Add the dissolved PAM and water mixture to the truck. 

(11) Fi ll the water truck to specified volume for the amount of PAM to be applied. 

(12) Spray the PAM/water mixture onto dry soil until the soil surface is uniformly and 
completely wetted. 

Table 1-2 Application Rates for PAM 

Disturbed Area (ac) 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 

Alternate Installation : 

PAM (Ibs) 
0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 

Water (gallons) 
500 
1000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 

PAM may also be applied as a powder at the rate of 5 Ibs per acre. This must be applied 
on a day that is dry. For areas less than 5-10 acres, a hand held "organ grinder" fertilizer 
spreader set to the smallest setting wi ll work. Tractor mounted spreaders wi ll work for 
larger areas. 

Inspection and Maintenance Guidelines: 

(1) PAM must be reapplied on act ively worked areas after a 48-hour period if 
PAM is to remain effective. 

(2) Reapplication is not required unless PAM treated soi l is disturbed or 
unless turbidity levels show the need for an additiona l application. 

(3) If PAM treated soil is left undisturbed a reapplication may be necessary 
after two months. 
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(4) More PAM appli cations may be required fo r steep slopes, sil ty and c layey 
soils (USDA Class ification Type "C" and "D" so ils) , and long grades . 

(5) When PAM is app lied first to bare soil and then covered w ith straw, a 
reapplication may not be necessary for several months. 

1.3.5 O utl et Stabilization 

The goal of outlet stabilization is to prevent eros ion at the outlet of a channe l or conduit 
by reduc ing the veloc ity of fl ow and dissipating the energy. Thi s practice applies where 
the di scharge velocity of a pipe, box culvert, diversion, open channel, or other water 
conveyance structure exceeds the permi ssible velocity of the rece iving channe I or 
disposal area. 

The outl ets of channels, conduits, and other structures are points of hi gh erosion 
potentia l, because they frequently carry fl ows at ve locities that exceed the aUowable limit 
for the area downstream. To prevent scour and undermining, an outlet stabilization 
structure is needed to absorb the impact of the flow and reduce the veloc ity to non
erosive levels . A riprap- lined apron is the most commonly used practice fo r this purpose 
because of its re lati ve ly low cost and ease of installation. The riprap apron should be 
extended downstream until stable conditions are reached even though thi s may exceed the 
length calculated fo r des ign ve locity control. 

Riprap-st illing bas ins or plunge poo ls reduce fl ow veloc ity rapidly. They should be 
considered in lieu of aprons where overfall s exit at the ends of pipes or where high fl ows 
would require excessive apron length. Consider other energy diss ipaters such as concrete 
impact bas ins or paved outlet structures (see Figure I - I 0) where site conditions warrant. 

Materials: 

(1 ) Materials- Ensure that riprap consists of a well -graded mixture of stone. Larger 
stone should predominate, w ith suffic ient smaller sizes to fill the voids between 
the stones . The maximum stone diameter should be no greater than 1. 5 times the 
dso size. 

(2) T hickness- Make the minimum thickness of riprap \ .5 times the maximum stone 
di ameter. 

(3) Stone quali ty-Select stone fo r riprap from fi eld stone or quarry stone. The stone 
should be hard, angular, and highly weather-res istant. The spec ific grav ity of the 
individual stones should be at least 2 .5. 

(4) Geotextile Fabric- Install appropriate barrier to prevent soil movement through 
the openings in the riprap . The barrier should consist of a graded gravel layer or a 
synthetic fi lter cloth. 
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Virginia Department of Highways and 
Transportation 

USBR Type IV Basin 

Contra Costa County. Calif. 

USBR Type VI Baffle Wall Basin 

Colorado State University 
Rig id Boundary Basin 

SI. Anthony Falls Stilling Basin 

Straight Drop Spillway Stilling Basin 

Figure 1-10 Examples of Stilling Basin Designs (North Carolina, 1993) 
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Design G uidelines : 

(1 ) Capacity- J O-yr, 3-hour peak runoff or the design di scharge of the water 
conveyance structure, whichever is greater. 

(2) Apron size- If the water conveyance structure di scharges directly into a well
defin ed channel, extend the apron across the channel bottom and up the channel 
banks to an elevation of 0.5 ft above the maximum tailwater depth or to the top of 
the bank, whichever is less (see Figure I - II). Determine the maximum allowable 
velocity fo r the rece iving stream, and design the riprap apron to reduce fl ow to 
this velocity before flow leaves the apron. Calculate the apron length Dr velocity 
control or use the length requ ired to meet stable conditions downstream, 
whichever is greater. 

(3) Grade-Ensure that the apron has zero grade. There should be no overfa ll at the 
end of the apron; that is, the elevation of the top of the ri prap at the downstream 
end should be the same as the elevation of the bottom of the receiving channel or 
the adjacent ground if there is no channel. 

(4) Alignment- The apron should be straight throughout its entire length, but if a 
curve is necessary to align the apron with the receiving stream, locate the curve in 
the upstream section of riprap. 

Installation: 

(I ) Ensure that the subgrade for the fa bric and ri prap follows the required lines and 
grades shown in the plan. Compact any fill required in the subgrade to the density 
of the surrounding undisturbed material. Low areas in the subgrade on 
undisturbed so il may also be filled by increas ing the riprap thickness. 

(2) The riprap and fabric must conform to the spec ified grading lim its shown on the 
plans. 

(3) Filter cloth must be properly protected from punching or tearing during 
installation. Repair any damage by remov ing the riprap and placing another piece 
of fil ter cloth over the damaged area. All connecting joints should overlap a 
minimum of I ft . lf the damage is extensive, replace the entire fi lter cloth. 

(4) Riprap may be placed by equipment, but take care to avoid damaging the fabric. 
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Pipe Outlet to Flat Area-
No Well-defined Channel 

Plan 

Section AA 

Pipe Outlet to Well -defined 
Channel 

l-Filter 
blanket Notes 

1. La is the length of the riprap 
apron . 

2. d = 1.5 times the maximum 
stone diameter but not less 
than 6/1 . 

3. In a well-defined channel ex
tend the apron up the channel 
banks to an elevation of 6" 
above the maximum tailwater 
depth or to the top of the bank, 
whichever is less. 

4. A filter blanket or fil ter fabric 
should be installed between 
the riprap and soil foundation . 

Figure 1-11 Riprap Outlet Design (North Carolina, 1993) 
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(5) The mll1lmUm thickness of the riprap should be 1.5 times the maxImum stone 
diameter. 

(6) Riprap may be fi eld stone or rough quarry stone. It should be hard, angular, 
highly weather-res istant and well graded. 

(7) Construct the apron on zero grade with no overfa ll at the end. Make the top of the 
riprap at the downstream end leve l with the receiving area or sli ghtly below it. 

(8) Ensure that the apron is properly aligned with the receiving stream and preferably 
straight throughout its length. If a curve is needed to fit site conditions, place it in 
the upper secti on of the apron. 

(9) Immediately after construction, stabilize all di sturbed areas with vegetation. 

Inspection and Maintenance Guidelines: 

(1) Inspect riprap outlet structures after heavy rains to see if any erosion around or 
below the riprap has taken place or if stones have been di slodged. Immediately 
make all needed repairs to prevent further damage. 

1.3.6 Level Spreaders 

A level spreader is used as an outlet dev ice fo r dikes and diversions and consists of an 
excavated depress ion constructed at zero grade across a slope. The purpose is to convelt 
concentrated runoff to sheet flow and release it uniformly onto areas stabilized by 
existing vegetation. 

Level spreaders should be used where there is a need to divert storm water away from 
disturbed areas to avo id overstressing erosion control measures or where sediment free 
storm runoff can be released in sheet flow down a stabilized slope without causing 
erosion. A perspective view of a level spreader is shown in Figure 1- 12. 

This practice applies only in those situations where the spreader can be constructed on 
undisturbed soil and the area below the level lip is uniform with a slope of 10% or less 
and is stabilized by natural vegetation. The runoff water should not be allowed to re
concentrate after release unless it occurs during interception by another measure (such as 
a permanent pond or detention bas in) located below the level spreader. 
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Figure 1-12 Perspective View of a Level Spreader (VA Dept of Conservation, 1992) 

Particular care should be taken to construct the outlet lip completely level in a stable, 
undisturbed soi l. Any depressions in the lip will concentrate the flow, resulting in 
erosion. Under higher design flow conditions, a rigid outlet lip design should be used to 
create the desired sheet flow conditions. Runoff water containing high sediment loads 
must be treated in a sediment-trapping device before being released to a level spreader. 

Installation: 

(1) Level spreaders should be constructed on undisturbed soi l (not fi ll material). 

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

(3) Construct a 20-ft. transition section from the diversion channe l to blend smoothly 
to the width and depth of the spreader. 

(4) The level lip shou ld be constructed at 0% grade to insure uniform spreading of 
storm water runoff. 
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Part icular care should be taken to construct the outlet lip completely level in a stable, 
undisturbed so il. Any depressions in the lip will concentrate the flow, resulting in 
eros ion. Under higher des ign flow conditions, a rigid outlet lip des ign should be used to 
create the desired sheet fl ow conditions. Runoff water containing high sediment loads 
must be treated in a sediment-trapping dev ice before being released to a level spreader. 

Installa t ion: 

(1) Level spreaders should be constructed on undisturbed so il (not fi ll mate rial). 

(2) The entrance to the spreader should be shaped in such a manner as to insure that 
runoff enters direct ly onto the 0% grade channel. 

(3) Construct a 20-ft. transition secti on from the diversion channel to blend smoothly 
to the width and depth of the spreader. 

(4) The leve l lip should be constructed at 0% grade to insure unifo rm spreading of 
storm water runoff. 
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(5) The level lip may be stabilized by vegetation if the flow from the 2-year, 24- hour 
storm is expected to be less than 4 cfs, otherwise a rigid non- erodible material 
should be used. 

(6) Protective covering for vegetated lip should be a m1l11mUm of 4 feet wide 
extending 6 inches over the lip and buried 6 inches deep in a vertica l trench on the 
lower edge. The upper edge should butt aga inst smoothly cut sod and be securely 
held in place with closely spaced heavy-duty wire staples (see Figure 1- 13). 

(7) Rigid leve l lip should be entrenched at least 2 inches below ex isting ground and 
securely anchored to prevent di splacement. An apron of coarse aggregate should 
be placed to top of level lip and extended down slope at least 3 feet. Place filter 
fabri c under stone and use galvanized wire mesh to hold stone securely in place 
(see Figure 1- 13). 

(8) The released runoff must outlet onto undisturbed stabilized areas with slope not 
exceeding 10%. Slope must be sufficiently smooth to preserve sheet fl ow and 
prevent fl ow f1-om concentrating. 

(9) Immediately after its construction, appropriately seed and mulch the entire 
disturbed area of the spreader. 

1-27 

(5) The level lip may be stabilized by vegetation if the flow from the 2-year, 24- hour 
storm is expected to be less than 4 cfs, otherwise a rigid non- erodible material 
should be used. 

(6) Protective covering for vegetated lip should be a mll1lmUm of 4 feet wide 
extending 6 inches over the lip and buried 6 inches deep in a vertica l trench on the 
lower edge. The upper edge should butt aga inst smoothly cut sod and be securely 
held in place with closely spaced heavy-duty wire staples (see Figure 1- 13). 

(7) Rigid leve l lip should be entrenched at least 2 inches below ex isting ground and 
securely anchored to prevent di splacement. An apron of coarse aggregate should 
be placed to top of level lip and extended down slope at least 3 feet. Place filter 
fabric under stone and use ga lvanized wire mesh to hold stone securely in place 
(see Figure 1- 13). 

(8) The released runoff must outlet onto undisturbed stabilized areas with slope not 
exceeding 10%. Slope must be suffi ciently smooth to preserve sheet fl ow and 
prevent fl ow fi'om concentrating. 

(9) Immediately after its construction, appropriately seed and mulch the entire 
disturbed area of the spreader. 

1-27 



PROTECTIVE COVERING 

STAPLED IN PLACE 

BURIED ft· f.l IN. 

CROSS SECTION 

I------ VARIABLE (MIN. 7') 

I 6" !.lIN . 

LEVEL SPR EAD ER WI TH VEGETATE D LI P 

VDOT 63, #357 . #5, #56 OR 
157 COARSE AGGREGATE IN 
GALVANIZED WIRE f.lESH BASKET 

• FlLTER CLOTH -------, 

7' f.lIN. 
UNDISTURBED 

SOIL 

CROSS SE CTION 

~-----VARIABLE (!.l IN. 7') ------o-j 
SECURE WIRE MESH TO TIMBER 

MIN. 6 ' 

LEVEL SPR EAD ER WI TH RIGID LIP 
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Inspection and Maintena nce G uidelines: 

(I ) The measure should be inspected after every rainfa ll and repairs made, if required. 

(2) Level spreader I ip should remain at 0% slope to allow proper function of measure. 

(3) The contractor should avo id the placement of any material on and prevent 
constructi on traffi c across the structure. [f the measure is damaged by 
construction traffi c, it should be repaired immediately. 

1.3.7 Subsurface Drains 

A subsurface drain is a perfo rated conduit such as pipe, tubing or tile installed beneath 
the ground to intercept and convey ground water. The main purposes are to: prevent 
sloping soils from becoming excessively wet and subject to sloughing, improve the 
quality of the growth medium in excessively wet areas by lowering the water table (see 
Figure 1-1 4), or drain storm water detention areas or structures . 

~-- WATER TABLE BEFORE DRAINAG E 
WATER TABLE AFTER DRAINAGE 

INTERCEPTOR DRAlr'l 

~~~~~ __ ~,.c..~-..._~;::::: SEEPAGE AR EA 

:::::: . . "'--

Figure 1-14 Effect of Subsurface Drain (VA Dept. of Conservation, 1992) 

This measure is appropriate wherever excess water must be removed from the soil. This 
is genera lly not a problem on the recharge zone of the Edwards, but may be encountered 
in the contributing zone. The soil must be deep and permeable enough to allow an 
effective system to be installed. Either a grav ity outlet must be available or pumping must 
be provided. These standards do not apply to foundation drains. 

Subsurface drainage systems are of two types, relief drains and interceptor drains. Relief 
drains are used either to lower the water table in order to improve the growth of 
vegetation, or to remove surface water. They are installed along a slope and drain in the 
direction of the slope. They can be installed in a gridiron patte rn, a herringbone pattern, 
or a random pattern (see Figure 1- 15). 
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Interceptor drains are used to remove water as it seeps down a slope to prevent the so il 
from becoming saturated and subj ect to slippage. They are installed across a slope and 
drain to the side of the slope. They usually consist of a single pipe or ~r ies of s ingle 
pipes instead of a patterned layout. 

Materials: 

Acceptab le materials for subsurface drains include perforated, continuous c losed-joint 
conduits of corrugated plastic, concrete, corrugated metal , asbestos cement, and 
bituminous fiber. The strength and durability of the pipe shou ld meet the requirements of 
the site in accordance with the manufacturer ' s specifications . 

RANDOM PATTERN 

PARALLEL PATTERN ...... WE~ ~N 

:: ::. :-:-:.:-:-: .:-:-: .:.:-:.:-:.:- :-:-:-:-:-:-:- :-:.:-:-:.: .:.:. :-:-: -:-:-:.:-:. :-:.:-:.:-: .:-:-:.:-:<.:-: .:- :-: <.: .:-:-:. :.:-:-:.:-: .:-:-:-:-:- :-:-:-:.:-: .:.:-:.:-:.: -:.:-:.:-: -:-:-:-:-: -:-:-:.:.:. :-:.:-:-:: -:-:-:-:-:. :-:.:-:-: : -:-:-:.:-:- :.:. :-:-: -: -:: :: . . . . . .. . ... . ............... . . .... . .. . .... .. . . .... .. ... . . ..... . ......... ............. . .. .. . .... .. . ........ .... .. .. ..... .. . .. . . . .. . . ... . . . 

... _ . 

...... 

'OtiTLET 

Figure 1-15 Subsurface Drainage Patterns (VA Dept. of Conservation, 1992) 
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General Installation Requirements : 

(I) The trench should be constructed on a continuous grade with no reverse grades or 
low spots. 

(2) Soft or yielding soil s under the drain should be stab ilized with gravel or other 
suitable material. 

(3) Deformed, warped, or otherwise unsuitable pipe should not be used . The 
minimum diameter for a subsurface drain should be 4 inches. 

(4) Envelopes or filter material should be placed as specified with at least 3 inches of 
material on all sides of the pipe. 

(5) The trench should be backfilled immediate ly after placement of the pipe. No 
sections of pipe should remain uncovered overnight or during a rainstorm. 
Backfill material should be placed in the trench in such a manner that the drain 
pipe is not di sp laced or damaged. 

Relief Drain Installation: 

(I) Relief drains should be located through the center of wet areas. They should drain 
in the same direction as the slope. 

(2) Relief drains insta lled in a uniform pattern should remove a minimum of I inch of 
groundwater in 24 hours (0.042 cfs/acre). Relief drai ns installed in a random 
pattern should remove a minimum of 1.5 cfs/ lOOO feet of length. The design 
capacity should be increased accordingly to accommodate any surface water 
which enters directly into the system (see Figure 1-16). 

(3) Relief drains installed in a uniform pattern should have equal spacing between 
drains and the drains should be at the same depth. Maximum depth is limited by 
the allowable load on the pipe, depth to impermeable layers in the soil, and outlet 
requirements. The minimum depth is 24 inches under normal conditions. Twelve 
inches is acceptable where the drain will not be subject to equipment loading. 
Spacing between drains is dependent on so il permeability and the depth of the 
drain. In general, however, a depth of 3 feet and a spacing of 50 feet will be 
adequate. 

(4) The minimum velocity required to prevent silting is 1.4 ft/sec. The line should be 
graded to achieve at least this velocity. Steep grades should be avoided , however. 

(5) Enve lopes should be used around all drains for proper bedding and improved flow 
of groundwater into the drain. The envelope should cons ist of 3 inches of 
aggregate placed complete ly around the drain. The stone should be encompassed 
by a filter cloth separator to prevent the migration of surrounding so il particles 
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into the drain (see Figure 1- 17). Filter cloth must be designed specifically for so il 
fi Itrati on 

(6) T he outlet of the subsurface drain should empty into a channel or some other 
watercourse that will remove the water from the outlet. ft should be above the 
mean water level in the receiving channel. [t should be protected from erosion, 
undermining, damage from periods of submergence, and the entry of small 
animals into the drain. 

Interceptor Drain Installation: 

(I) Interceptor drains should remove a minimum of 1.5 cfsll 000 feet of length. This 
value should be increased for sloping land. In addition, if a flowing spring or 
surface water enters directly into the system, thi s flow must be accommodated 
and the design capacity should be increased accordingly to take care of this flow. 

(2) The depth of installation of an interceptor drain is influenced mainly by the depth 
to which the water table is to be lowered. The maximum depth is limited by the 
allowable load on the pipe and the depth to an impermeable layer. Minimum 
depth should be the same as for re lief drains. 

(3) One interceptor drain is usually sufficient; however, if multiple drains are to be 
used, determining the required spacing ca n be difficult. The best approach is to 
install the first drain - then if seepage or high water table problems occur down 
slope, install an additi onal drain a suitable distance down slope. 

Inspection and Maintenance Guidelines: 

(I) Subsurface drains should be checked weekly and after rainfall events to ensure 
that they are free flowin g and not clogged with sediment. 

(2) The outlet should be kept clean and free of debris. 

(3) Surface inlets should be kept open and fi'ee of sediment and other debris. 

(4) Trees located too close to a subsurface drain often clog the system with their 
roots. If a drain becomes clogged, relocate the drain. 

(5) Where heavy vehicles cross drains, the line should be checked to ensure that it is 
not crushed. 
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Figure 1-16 Surface Inlets for Subsurface Drains (VA Dept. of Conservation, 1992) 
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Figure 1-17 Subsurface Drain Envelope (VA Dept. of Conservation, 1992) 

1-34 

FILTER CLOTH 

J" 

Figure 1-17 Subsurface Drain Envelope (VA Dept. of Conservation, 1992) 
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1.3.8 Temporary Vegetation 

Vegetation is used as a temporary or permanent stabi lization technique for areas 
disturbed by construction, but not covered by pavement, buildings, or other structures. As 
a temporary control , vegetation can be used to stabi lize stockp iles and barren areas that 
are inactive fo r long periods of time. 

Vegetative techniques can and should app ly to every construction project with few 
exceptions. Vegetation effectively reduces eros ion in swales, stockp iles, berms, mild to 
medium slopes, and along roadways. 

Other techniques may be required to ass ist in the estab lishment of vegetation. These other 
techniques include erosion contro l matting, mulches, surface roughening, swales and 
dikes to direct runoff around newly seeded areas, and proper grading to limit runoff 
velocities during construction. (NCTCOG, 1993b) 

Materials: 

The type of temporary vegetation used on a site is a fimction of the season and the 
availability of water for irrigation. For areas that are not irrigated, the year can be 
divided into two temporary planting seasons and one season for planting of permanent 
warm weather groundcovers. These periods are shown in Figure 1- 18 for Hays, Trav is, 
and Williamson Counties. Planting times for Bexar, Coma I, Kinney, Medina, and Uva lde 
Counties are shown in Figure 1- 19. Appropriate temporary vegetation for these two areas 
are shown in Table 1-3 and Table 1-4. 

Other vegetat ion may perform as we ll as the recommended varieties, espec ially whe re 
irrigation is ava ilab le. County agricultural extension agents are a good source for 
suggestions for other types of temporary vegetation . All seed should be high quality, U.S . 
Dept. of Agriculture certified seed. 

Installation : 

(I) Interim or final grading must be completed prior to seed ing, minimizing all steep 
slopes. In addition, all necessary eros ion structures such as dikes, swales, 
diversions, should also be insta lled. 

(2) Seedbed should be well pulverized, loose, and uni form. 

(3) Fertilizer should be applied at the rate of 40 pounds of nitrogen and 40 pounds of 
phosphorus per acre, which is equiva lent to about 1.0 pounds of nitrogen and 
phosphorus per 1000 square feet. Compost can be used instead of fert ilizer and 
applied at the same time as the seed . 
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Table 1-3 Temporary Seeding for Hays, Travis, and W illiamson Counties 
(Northcutt, 1993) 

Dates Climate Species (Ib/ac) 
Sept 1 to Nov 30 Temporary Cool Season Ta ll Fescue 4.0 

Oats 21.0 
Wheat (Red, Winter) 30.0 
Total 55.0 

Sept 1 to Nov 30 Cool Season Legume Hairy Vetch 8.0 
May 15 to Aug 31 Temporary Warm Season Foxtail Millet 30.0 

Table 1-4 Temporary Seeding for Bexar, Comal, Kinney, Medina, and Uvalde 
Counties (Northcutt, 1993) 

Dates Climate Species (Ib/ac) 
Sept 1 to Nov 30 Temporary Cool Season Tall Fescue 4.0 

Oats 2 1.0 
Wheat (Red, Winter) 30.0 
Total 55.0 

Sept 1 to Nov 30 Cool Season Legume Hairy Vetch 8.0 
May 1 to Aug 31 Temporary Warm Season Foxtail Millet 30 .0 

(4) Seed ing rates should be as shown in Table 1-3 and Table 1-4 or as recommended 
by the county agricultural extension agent. 

(5) The seed should be app lied uniformly with a cyclone seeder, drill , cultipacker 
seeder or hydroseeder (slurry includes seed, fertilizer and binder). 

(6) Slopes that are steeper than 3: I should be covered with appropriate soil 
stab ilization matt ing as described in the following section to prevent loss of so il 
and seed. 

Irrigation 

Temporary irrigation shou ld be provided accord ing to the schedule described below, or to 
rep lace moisture loss to evapotranspiration (ET), whichever is greater. Sign ificant 
rainfa ll (on-site rai nfa ll of Yz" or greater) may allow watering to be postponed until the 
next scheduled irrigation. 
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rainfa ll (on-site rainfa ll of Yz" or greater) may a llow watering to be postponed unti l the 
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Time Period Irrigation Amount and Frequency 

Within 2 hours of installation Irrigate entire root depth, or to germinate seed 

During the next 10 business Irrigate ent ire root depth every Monday, 
days Wednesday, and Friday 

During the next 30 business Irrigate entire root depth a minimum of once 
days or until Substantial per week, or as necessary to ensure vigorous 
Completion growth 

During the next 4 months or Irrigate entire root depth once every two weeks, 
until Final Acceptance of the or as necessary to ensure vigorous growth 
Project 

Refer to Figure 1, below, for average rainfall/ET data for the Edwards aquifer area. This 
data shall serve as a guide to the overall watering regime; however, actual frequency and 
amount of irrigation water used shall be weather-dependent. 
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Rainfall/ET Data for Austin --+- Rain 

--- ET 

--. 
~ "'-

/ '----........... ...---.-- -.......... ~ 
~ 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NOli Dec 

If cool weather induces plant dormancy, water only as necessary to mainta in plant health. 
Irrigate in a manner that will not erode the topso il but will sufficiently soak the entire 
depth of roots. 

Inspection and Maintenance Guidelines: 

(I) Temporary vegetation should be inspected weekly and after each rain event to 
locate and repair any erosion. 

(2) Eros ion from storms or other damage should be repaired as soon as practica l by 
regrading the area and applying new seed. 

(3) If the vegetated cover is less than 80%, the area should be reseeded. 
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If cool weather induces plant dormancy, water only as necessary to mainta in plant hea lth . 
Irrigate in a manner that will not erode the topsoil but will sufficiently soak the entire 
depth of roots. 

Inspection and Maintenance Guidelines: 

(I) Temporary vegetat ion should be inspected weekly and after each ra in event to 
locate and repair any eros ion. 

(2) Eros ion from storms or other damage should be repa ired as soon as practical by 
regrading the area and applying new seed. 

(3) If the vegetated cover is less than 80%, the area should be reseeded. 
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1.3.9 Blankets and Matting 

Blankets and matting material can be used as an aid to control erosion on critical sites 
during establishment period of protective vegetation. The most common uses are: in 
channels where designed fl ow exceeds 3.5 feet per second ; on interceptor swales and 
diversion dikes when design flow exceeds 6 feet per second; on short, steep slopes where 
erosion hazard is high and planting is likely to be slow to establish adequate protective 
cover; and on stream banks where moving water is likely to wash out new vegetative 
plantings. 

Blankets and matt ing can also be used to create erosion stops on steep, highly erodible 
watercourses. Erosion stops should be placed approximately 3 feet down channel from 
point of entry of a concentrated flow such as from culverts, tributary channels or 
diversions or at points where a change in gradient or course of channel occurs. Spacing of 
erosion stops on long slopes will vary, depending on the erodibility of the soil and 
velocity and volume of flow. Erosion stops are placed beneath blankets and matting. 

Biodegradable rolled eros ion control products (RECPs) are typ ica lly composed of jute 
fibers, curled wood fibers, straw, coconut fiber, or a combinat ion of these materials. In 
order for an RECP to be considered 100% biodegradable, the netting, sewing or adhesive 
system that holds the biodegradable mulch fibers together must also be biodegradable. 

Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable 
mesh. It is des igned to be used in conjunction with vegetation and has longev ity of 
approximately one year. The material is supplied in rolled strips, which should be 
secured to the so il with Ushaped staples or stakes in accordance with manufacturers' 
recommendations. 

Excelsior (curled wood fiber) blanket material should consist of machine produced mats 
of curled wood excelsior with 80 percent of the fiber 6 in . or longer. The excelsior 
blanket should be of cons istent thickness . The wood fiber must be evenly distributed 
over the entire area of the blanket. The top surface of the blanket should be covered with 
a photodegradable extruded plastic mesh. The blanket should be smolder res istant 
without the use of chemical additives and should be non-toxic and non- injurious to plant 
and animal life. 

Straw blanket should be machine produced mats of straw with a lightwe ight 
biodegradable netting top layer. The straw should be attached to the netting with 
biodegradable thread or glue strips. The straw blanket should be of consistent thickness. 
The straw should be evenly distributed over the entire area of the blanket. 

Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic 
netting held together with adhesives. The material is designed to enhance re- vegetation. 
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The material is furnished in rolled strips, which must be secured to the ground with U
shaped stap les or stakes in accordance with manufacturers ' recommendations. 

Coconut fiber blanket shou ld be a machine produced mat of 100 percent coconut fiber 
with biodegradable nett ing on the top and bottom. The coconut fiber should be attached 
to the netting with biodegradable thread or glue strips. The coconut fiber blanket should 
be of consistent thickness. The coconut fiber should be evenly distributed over the entire 
area ofthe blanket. 

Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber that 
is spun into a yarn and woven into a biodegradable mat. It is designed to be used in 
conjunction with vegetation and typ ica lly has longevity of severa l years. The material is 
supplied in rolled strips, which must be secured to the so il with U-shaped staples or 
stakes in accordance with manufacturers ' recommendations. 

Straw coconut fiber blanket should be machine produced mats of 70 percent straw and 
30 percent coconut fiber with a biodegradable nett ing top layer and a biodegradable 
bottom net. The straw and coconut fiber should be attached to the netting with 
biodegradable thread or glue strips. The straw coconut fiber blanket should be of 
consistent thickness. The straw and coconut fiber should be even ly distributed over the 
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled str ips 
a minimum of 6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 Ib/yd 2

. Straw 
coconut fiber blankets must be secured in place with wire stap les. Staples should be 
made of minimum 11 gauge steel wire and should be U-shaped with 8 in . legs and 2 in. 
crown. 

Non-biodegradable RECPs are typ ically composed of polypropylene, polyethylene, nylon 
or other synthetic fibers. In some cases, a combination of biodegradable and synthetic 
fibers is used to construct the RECP. Netting used to hold these fibers together is 
typ ically non-biodegradable as we ll. 

Plastic netting is a lightweight biaxially oriented netting designed for securing loose 
mulches like straw or paper to soil surfaces to establish vegetation. The netting is 
photodegradable. The netting is supp lied in rolled strips, which must be secured with U
shaped stap les or stakes in accordance with manufacturers ' recommendations. 

Plastic mesh is an open weave geotexti le that is composed of an extruded synthetic fiber 
woven into a mesh with an opening size of less than 'i4 in. It is used with re-vegetation or 
may be used to secure loose fiber such as straw to the ground. The material is supplied in 
rolled str ips, which must be secured to the so il with U-shaped stap les or stakes in 
accordance with manufacturers ' recommendations. 

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers treated 
to resist chemicals and ultravio let light. The mat is a dense, three dimensional mesh of 
synthetic (typ ica lly polyolefin) fibers stitched between two polypropylene nets. The mats 
are designed to be re-vegetated and provide a permanent comp osite system of soil , roots, 
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made of minimum 11 gauge steel wire and should be U-shaped with 8 in . legs and 2 in. 
crown. 

Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon 
or other synthetic fibers. In some cases, a combination of biodegradable and synthetic 
fibers is used to construct the RECP. Netting used to hold these fibers together is 
typically non-biodegradable as we ll. 

Plastic netting is a lightweight biaxially oriented netting designed for securing loose 
mulches like straw or paper to soil surfaces to establish vegetation. The netting is 
photodegradable. The netting is supplied in rolled strips, which must be secured with U
shaped staples or stakes in accordance with manufacturers' recommendations. 

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic fiber 
woven into a mesh with an opening size of less than ~ in . It is used with re-vegetation or 
may be used to secure loose fiber such as straw to the ground. The material is supplied in 
rolled strips, which must be secured to the so il with U-shaped staples or stakes in 
accordance with manufacturers' recommendations. 

Synthetic fi ber with netting is a mat that is composed of durable synthetic fi bers treated 
to resist chemica ls and ultrav iolet light. The mat is a dense, three dimensional mesh of 
synthetic (typically polyo lefi n) fibers stitched between two polypropylene nets. The mats 
are designed to be re-vegetated and prov ide a permanent comp osite system of soil , roots, 
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and geomatrix. The material is furnished in ro lled strips, which must be secured with U
shaped staples or stakes in accordance with manufacturers' recommendations. 

Bonded synthetic fibers consist of a th ree d imensional geomatr ix nylon (or other 
synthetic) matt ing. Typically it has more than 90 percent open area, which fac ilitates root 
growth. It ' s tough root reinfo rcing system anchors vegetat ion and protects agai nst 
hydraulic li ft and shear fo rces created by high vo lume disc harges. It can be installed over 
prepared so il, fo llowed by seeding into the mat. Once vegetated, it becomes an invisible 
composite system of soil , roots, and geomatrix. The material is furnished in ro lled strips 
that must be secured with U-shaped stap les or stakes in accordance w ith manufacturers' 
recommendations. 

Combination synthetic and biodegradable RECPs consist of biodegradable fibers, 
such as wood fi ber or coconut fi ber, w ith a heavy polypropylene net stitched to the top 
and a high strength cont inuous fi lament geomatrix or net sti tched to the bottom. The 
materia l is designed to enhance re-vegetation. The material is furnished in ro lled strips, 
which must be secured with U-shaped staples or stakes in accordance with 
manufacturers ' recommendat ions. 

Materials : 

New types of blankets and matting materia ls are continuously being deve loped. The 
Texas Department of Transportation (TxDOT) has defined the critical perfo rmance 
factors fo r these types of products, and has established minimum perfo rmance standards 
which must be met for any product seeking to be approved fo r use within any of 
TxDOT's constructi on or maintenance activ ities. The products that have been approved 
by TxDOT are also appropriate fo r general construction site stabilization. TxDOT 
ma inta ins a web site at: 

http ://www.dot. state.tx .us/insdtdot/orgchart/cmd/erosion/contents.htm 

which is continually updated as new products are evaluated. The fo llowing tables list 
applicati ons and products approved by TxDOT as of February 2001. 

1-4 1 

and geomatrix. The material is furnished in ro lled strips, which must be secured with U
shaped staples or stakes in accordance with manufacturers' recommendations. 

Bonded synthetic fi bers consist of a three dimensional geomatr ix nylon (or other 
synthet ic) matt ing. Typica lly it has more than 90 percent open area, which fac ili tates root 
growth. It ' s tough root re info rcing system anchors vegetation and protects aga inst 
hydraulic li ft and shear fo rces created by high vo lume disc harges . It can be insta lled over 
prepared so il , fo llowed by seeding into the mat. Once vegetated, it becomes an invisible 
composite system of so il , roots, and geomatrix. The material is furnished in ro lled stri ps 
that must be secured with U-shaped stap les or stakes in accordance w ith manufacturers' 
recomme ndations. 

Com bination synthetic and biodegrada ble RECPs consist of biodegradable fibers, 
such as wood fi ber or coconut fiber, w ith a heavy po lypropylene net stitched to the top 
and a hi gh strength cont inuous fil ament geomatrix or net stitched to the bottom. The 
materia l is designed to enhance re-vegetation. The material is furni shed in ro lled strips, 
which must be secured with U-shaped staples or stakes in accordance with 
manu facturers ' recommendations. 

Materia ls : 

New types of blankets and matting materia ls are continuously being deve loped. The 
Texas Department of Transportation (TxDOT) has defined the critical performance 
factors fo r these types of products, and has estab lished minimum perfo rmance standards 
which must be met fo r any product seeking to be approved fo r use within any of 
TxDOT's constructi on or maintenance acti viti es . The products that have been approved 
by TxDOT are also appropriate for general construction site stabil ization. TxDOT 
ma intains a web site at: 

http ://www.dot. state.tx .us/insdtdot/o rgchart/cmd/erosion/contents .htm 

which is continually updated as new products are evaluated. The fo llowing tables list 
applicati ons and products approved by TxDOT as of February 200 I . 

1-41 



CLASS 1 "SLOPE PROTECTION" 

Type A - Slopes 1:3 or Flatter - Clay Soils: 

A irtrol 

Ant~wash/Geojute 

B ioD-Mesh 60 

Carthage Mi lls Veg Net 

C-Jute 

Contech Standard 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Conwed 3000 

C urlex I 

Curlex™-LT 

Earth Bound 

EcoAegisTM 

Econo-Jute 

ECS Excelsior Blanket Standard 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Formula 480 Liquid Clay 

Futerra® 

Grass Mat 

Greenfix wson 
GeoTech TechMat™ SCKN 

Green Triangle Regular 

Green Triangle Superior 

Greenstreak Pec-Mat 

Landlok BonTerra EcoNet™ ENS2 
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Landlok BonTerra EcoNefrM ENCS2 

Landlok BonTerra S I 

Landlok BonTerra S2 

Landlok BonTerra CS2 

Landlok BonTerra SFB 12 

Landlok 407GT 

Land 10k FRS 3 11 2 

Landlok TRM 435 

Miramat TM8 

North American Green S 150 

NOIth American Green S75 

North American Green® S75 BN 

North American Green SC 150 

North American Green® S 150 BN 

Maccaferri MX287 

Pennzsuppress® 

Poplar Eros ion Blanket 

Soil Guard 

So il Saver 

SuperGro 

Terra-Control® 

TerraJute 

verdyol Ero-Mat 

verdyol Excelsior High Velocity 

verdyol Excelsior Standard 

Webtec Terraguard 44P 

Xcel Regular 

Xcel Superior 

CLASS 1 "SLOPE PROTECTION" 

Type A - Slopes 1:3 or Flatter - Clay Soils: 

A irtro l 

Anti-wash/Geojute 

BioD-Mesh 60 

Carthage Mi lls Veg Net 

C-Jute 

Contech Standard 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Conwed 3000 

C urlex I 

C url ex™-LT 

Earth Bound 

EcoAegisTM 

Econo-Jute 

ECS Exce lsior Blanket Standard 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Formula 480 Liquid Clay 

Futerra I 

Grass Mat 

Greenfix wson 
GeoTech TechMat™ SCKN 

Green Triang le Regu lar 

Green Triangle Superior 

Greenstreak Pec-Mat 

Landlok BonTerra EcoNet™ ENS2 
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Landlok BonTerra EcoNet™ ENCS2 

Landlok BonTerra S I 

Landlok BonTerra S2 

Landlok BonTerra CS2 

Landlok BonTerra SFB 12 

Landlok 407GT 

Land 10k FRS 3 11 2 

Landlok TRM 435 

Miramat TM8 

North American Green S 150 

North American Green S75 

North American Green® S75 BN 

North American Green SC 150 

North American Green® S 150 BN 

Maccaferri MX287 

Pennzsuppress® 

Poplar Erasion Blanket 

Soil Guard 

So il Saver 

SuperGra 

Terra-Control® 

TerraJute 

verdyol Era-Mat 

verdyo l Excelsior High Velocity 

verdyo l Exce lsior Standard 

Webtec Terraguard 44P 

Xcel Regular 

Xcel Superior 



Type B - 1:3 or Flatter - Sandy Soils: 

C-Jute 

Carthage Mills Veg Net 

Con tech Standard 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Curlex LT 

Eatth Bound 

ECS Standard Straw 

ECS Excelsior Blanket Standard 

ECS High Velocity Straw Mat 

EcoAegisTM 

EnviroGuard Plus 

Futerra® 

Greenfix wson 
Geojute Plus 1 

GeoTech TechMat™ SCKN 

Green Triangle Regular 

Green Triangle Superior 

Landlok® BonTerra S I 

Landlok® BonTerra S2 

Landlok® BonTerra CS2 
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Landlok® 

BonTerra®EcoNet™ENCS2TM 

Landlok® BonTerra®EcoNet™ 

ENS2 

Landlok FRS 31 12 

Landlok 407GT 

Landlok TRM 435 

Maccaferri MX287 

Miramat 1000 

Miramat TM8 

NOith American Green S75 

North American Green® S75 BN 

North American Green S 150 

North American Green SC ISO 

NOith American Green® S ISO BN 

Poplar Erosion Blanket 

So il Guard 

Terra-Control® 

TerraJute 

verdyol Ero-Mat 

verdyo l ExcelsDr Standard 

Webtec Terraguard 44P 

Xcel Regular 

Xce l Superior 

Type B - 1:3 or Flatter - Sandy Soils: 

C-Jute 

Carthage Mills Veg Net 

Con tech Standard 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Curlex LT 

Earth Bound 

ECS Standard Straw 

ECS Exce lsior Blanket Standard 

ECS High Velocity Straw Mat 

EcoAegisTM 

EnviroGuard Plus 

Futerra® 

Greenfix wson 
Geojute Plus I 

GeoTech TechMat™ SCKN 

Green Triangle Regular 

Green Triangle Superi or 

Landlok® BonTerra S 1 

Landlok® BonTerra S2 

Landlok® BonTerra CS2 
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Landlok® 

BonTeITa®EcoNet™ENCS2TM 

Landlok® BonTerra®EcoNet™ 

ENS2 

Landlok FRS 3 11 2 

Landlok 407GT 

Landlok TRM 435 

Maccaferri MX287 

Miramat 1000 

Miramat TM8 

North American Green S75 

North American Green® S75 BN 

NOlth American Green S 150 

North American Green SC 150 

North American Green® S 150 BN 

Poplar Erosion Blanket 

Soil Guard 

Terra-Control® 

TerraJute 

verdyol Ero-Mat 

verdyo l ExcelsDr Standard 

Webtec Terraguard 44P 

Xcel Regular 

Xce l Superi or 



Type C - Slopes Steeper than 1:3 - Clay Soils: 

Airtrol 

Anti- Wash/Geojute 

Carthage Mills Veg Net 

C-Jute 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Con wed 3000 

Curlex I 

Eal1h Bound 

Econo Jute 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Formula 480 Liquid Clay 

Futerra® 

Greenfix wson 
Green Triangle Superior 

GeoTech TechMat™ SCKN 

Greenstreak Pee-Mat 

Landlok® BonTerra® EcoNet™ ENCS2 
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Landlok® BonTerra S2 

Landlok BonTerra CS2 

Landlok® BonTerra SFB 12 

Landlok 407GT 

Landlok FRS 3112 

Landlok TRM 435 

Maccaferri MX287 

Miramat TM8 

N0I1h American Green S 150 

N0I1h American Green S75 

North American Green SC150 

N0I1h American Green® S 150 BN 

Pennzsuppress® 

Poplar Erosion Blanket 

Soil Guard 

Soil Saver 

SuperGro 

TerraJute 

verdyol Excelsior High Velocity 

Webtec Terraguard 44P 

Xcel Superior 

Type C - Slopes Steeper than 1:3 - Clay Soils: 

Airtrol 

Anti- Wash/Geojute 

Carthage Mills Veg Net 

C-lute 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

Con wed 3000 

Cut'lex I 

Earth Bound 

Econo lute 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Formula 480 Liquid Clay 

Futerra® 

Greenfix wson 
Green Triangle Superior 

GeoTech TechMat™ SCKN 

Greenstreak Pee-Mat 

Landlok® BonTerra® EcoNet™ ENCS2 
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Landlok® BonTerra S2 

Landlok BonTerra CS2 

Landlok® BonTerra SFB 12 

Landlok 407GT 

Landlok FRS 3112 

Landlok TRM 435 

Maccaferri MX287 

Miramat TM8 

N0I1h American Green S 150 

NOl1h American Green S75 

North American Green SC150 

N0I1h American Green® S 150 BN 

Pennzsuppress® 

Poplar Erosion Blanket 

Soil Guard 

Soil Saver 

SuperGro 

Terralute 

verdyol Excelsior High Velocity 

Webtec Terraguard 44P 

Xcel Superior 



Type D - Slopes Steeper than 1:3 - Sandy Soils : 

C-Jute 

Carghage Mills Veg Net 

Contech Standard Plus 

Con tech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

C urlex I 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Futerra® 

G reenfix wson 
Geojute Plus 1 

GeoTech TechMat™ SCKN 

G reen Triangle Superior 

Landlok® BonTerra S2 
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Landlok® BonTerra CS2 

Landlok® 

BonTerra®EcoNet™ENCS2TM 

Landlok 407GT 

Landlok FRS 3 11 2 

Landlok TRM 435 

Maccaferri MX287 

Miramat 1000 

Miramat TM8 

NOIth American Green S 150 

North American Green SC 150 

North American Green® S 150 BN 

Soil Guard 

TerraJute 

Webtec Terraguard 44P 

Xce l Superi or 

Type D - Slopes Steeper than 1:3 - Sandy Soils: 

C-Jute 

Carghage Mills Veg Net 

Contech Standard Plus 

Contech Straw/Coconut Fiber Mat 

w/Kraft Net 

Contech C-35 

C urlex r 

ECS High Velocity Straw Mat 

ECS Standard Straw 

EnviroGuard Plus 

Futerra® 

G reenfix wson 
Geojute Plus 1 

GeoTech TechMat™ SCKN 

Green Triangle Superior 

Landlok® BonTerra S2 

1-45 

Land lok® BonTerra CS2 

Landlok® 

BonTerra® EcoNet™ENCS2TM 

Landlok 407GT 

Landl ok FRS 3 11 2 

Landlok TRM 435 

Maccaferri MX287 

Miramat 1000 

Miramat TM8 

NOIth American Green S 150 

North American Green SC 150 

North Ameri can Green® S 150 BN 

Soil Guard 

TerraJute 

Webtec Terraguard 44P 

Xcel Superi or 



CLASS 2 - "FLEXIBLE CHANNEL LINER" 

Type E - Shear Stress Range 0 - 96 Pascal (0 - 2 Pounds Per Square Foot): 

Contech TRM C-45 

Contech C-35 

Contech C50 

Contech Coconut/Poly Fiber Mat 

Contech Coco nut Mat w/Kraft Net 

Curl ex.'@ II Stitched 

Curlex.'@ III Stitched 

Curlex® Channel Enforcer I 

Clirlex® Channel Enforcer II 

Earth-Lock 

Earth- Lock II 

ECS High Impact Excelsior 

ECS Standard Excelsior 

ECS High Velocity Straw Mat 

Enkamat 7018 

Enkamat 7020 

Enkamat Compos ite 30 

Enkamat Com posite NPK * * 
Env iromat 

Geotech TechMat™ CP 3-D 

Geotech TechMat™ CKN 

Greenfix CFO 72RP ** 
Greenfix CFO 72RR 

Greenstreak Pee-Mat 
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Koirmat™ 700 

Landlok® BonTerra® C2 

Landlok® BonTerra® CP2 

Landlok® BonTerra® EcoNet™ 

ENC2 

Landlok® BonTerra® SFBTM 

Landlok® BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 

Landlok TRM 1060 

Maccaferri MX287 

Miramat TM8 

Mliitimat 100 

North American Green C 125 BN 

N 011h American Green C350 Three 

Phase 

North American Green SC 150 BN 

North American Green S350 

N0l1h American Green® P350 

NOlth American Green S 150 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 

Xcel PP-5 

CLASS 2 - "FLEXIBLE CHANNEL LINER" 

Type E - Shear Stress Range 0 - 96 Pascal (0 - 2 Pounds Per Sq uare Foot): 

Contech TRM C-45 

Contech C-35 

Contech C5 0 

Contech Coconut/Poly Fiber Mat 

Contech Coco nut Mat w/Kraft Net 

Curl ex.'® II Stitched 

Clirlex.'® JIJ Stitched 

Curlex® Channel Enforcer 1 

Clirlex® Channel Enforcer II 

Earth-Lock 

Ea rth- Lock II 

ECS High Impact Excelsior 

ECS Standard Excelsior 

ECS High Velocity Straw Mat 

Enkamat 7018 

Enkamat 7020 

Enkamat Compos ite 30 

Enkamat Composite NPK** 

Enviromat 

Geotech TechMat™ CP 3-D 

Geotech TechMat™ CKN 

Greenfix CFO 72RP ** 

Greenfi x CFO 72RR 

Greenstreak Pec-Mat 
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Koirmat™ 700 

Landlok® BonTerra® C2 

Landlok® BonTerra® CP2 

Landlok® BonTerra® EcoNet™ 

ENC2 

Landlok® BonTerra® SFBTM 

Landlok® BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 

Landlok TRM 1060 

Maccaferri MX287 

Miramat TM8 

Mliitimat 100 

North American Green C 125 BN 

North American Green C350 Three 

Phase 

North American Green SC 150 BN 

North American Green S350 

North American Green® P350 

NOIth American Green S 150 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 

Xcel PP-5 



Type F - Shear Stress Range 0 - 192 Pascal (0 - 4 Po d P S un s er quare Foot): 

CurleX® II Stitched 

Curl eX® III Stitched 

Curlex® Channel Enforcer I 

Curlex® Channel Enforcer [[ 

Contech C50 

Contech TRM C-45 

Contech C-35 

Con tech Coconut/Poly Fiber Mat 

Contech Coconut Mat w/Kraft Net 

Earth-Lock 

Earth- Lock II 

ECS High Impact Excelsior 

ECS High Velocity Straw Mat 

ECS Standard Exce lsior 

Enkamat 701 8 

Enkamat Composite 30 

Enkamat Composite NPK ** 

Enkamat Composite P/T* * 

Enviromat 

Geotech TechMat™ CP 3-D 

Geotech TechMat™ CKN 

Greenfix CFO 72RP * * 
Greenfix CFO 72RR 

Greenstreak Pee-Mat 
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KoirmaC'M 700 

Landlok® BonTerra® C2 

Landlok® BonTerra® CP2 

Landlok® BonTerra® EcoNet™ 

ENC2 

Landlok BonTerra® SFBTM 

Landlok BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 

Landlok TRM 1060 

Maccaferri MX287 

Miramat TM8 

Multimat 100 

North American Green C 125 BN 

North American Green C350 Three 

Phase 

North American Green SC 150 BN 

North American Green S350 

NOith American Green® P350 

North American Green S 150 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 

Xcel PP-5 

Type F - Shear Stress Range 0 - 192 Pascal (0 - 4 Pounds Per Square Foot) : 

C url eX® II Stitched 

C url eX® III Stitched 

C urlex® Channel Enforcer 1 

C urlex® Channel Enforcer [] 

Contech C50 

Contech TRM C-45 

Contech C-35 

Contech Coconut/Po ly Fiber Mat 

Contech Coconut Mat w/Kraft Net 

Earth-Lock 

Earth-Lock II 

ECS High Impact Excelsior 

ECS High Velocity Straw Mat 

ECS Standard Exce ls ior 

E nkamat 7018 

Enkamat Compos ite 30 

Enkamat Composite NPK ** 

Enkamat Composite PIT* * 

Enviromat 

Geotech TechMat™ CP 3-D 

Geotech TechMat™ CKN 

Greenfix CFO 72RP ** 

Greenfix CFO 72RR 

G reenstreak Pee-Mat 
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Koirmat™ 700 

Land lok® BonTerra® C2 

Landlok® BonTerra® CP2 

Landlok® BonTerra® EcoNet™ 

ENC2 

Landlok BonTerra® SFBTM 

Landlok BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 

Landlok TRM 1060 

Maccaferri MX287 

Miramat TM8 

Multimat 100 

North American Green C 125 BN 

North American Green C350 Three 

Phase 

North American Green SC 150 BN 

North American Green S350 

North American Green® P350 

North America n Green S 150 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 

Xcel PP-5 



Type G - Shear Stress Range 0 - 287 Pascal (0 - 6 Pounds Per Sq uare Foot): 

Contech TRM C-45 

Contech C-35 

Contech C5 0 

Contech Coconut/Poly Fiber Mat 

C url eX® III Stitched 

C urlex® Channel Enforcer II 

Earth- Lock 

Earth- Lock II 

Enkamat 7018 

Enkamat Compos ite 30 

Geotech TechMat™ CP 3-D 

G reenstreak Pee-Mat 

KoirmarrM 700 

Landlok® BonTerra® CP2 

Landlok® BonTerra® SFBTM 

Landlok® BonTerra SFB 12 

Landlok TRM 1050 

Landlok TRM 1060 

Land b k TRM 435 

Landlok TRM 450 

North American Green C350 Three 

Phase 

NOith American Green S350 

North American Green® P350 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45 P 

Type H - Shear Stress Ra nge 0 - 383 Pascal (0 - 8 Pounds Per Square Foot): 

Contech TRM C-45 

Contech C-35 

Contech C50 

Contech Coconut/Poly Fiber Mat 

C url ex@ III Stitched 

Geotech Tec hMat™ CP 3-D 

Landlok® BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 
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Landlok TRM 1060 

North American Green C350 Three 

Phase 

North American Green S350 

North American Green® P35 0 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 

Type G - Shear Stress Range 0 - 287 Pascal (0 - 6 Pounds Per Sq uare Foot): 

Contech TRM C-45 

Contech C-35 

Contech C50 

Contech Coconut/Poly Fiber Mat 

Curl eX® III Stitched 

Curlex® Channel Enforcer II 

Earth-Lock 

Earth-Lock II 

Enkamat 7018 

Enkamat Compos ite 30 

Geotech TechMat™ CP 3-D 

Greenstreak Pee-Mat 

KoirmafrM 700 

Landlok® BonTerra® CP2 

Landlok® BonTerra® SFBTM 

Landlok® BonTerra SFB 12 

Landlok TRM 1050 

Landlok TRM 1060 

Land b k TRM 435 

Landlok TRM 450 

North American Green C350 Three 

Phase 

NOIth American Green S350 

NOIth American Green® P350 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45 P 

Type H - Shear St ress Range 0 - 383 Pascal (0 - 8 Pounds Per Sq uare Foot): 

Contech TRM C-45 

Contech C-35 

Contech C50 

Con tech Coconut/Poly Fiber Mat 

Curl eX® III Stitched 

Geotech TechMat™ CP 3-D 

Landlok® BonTerra SFB 12 

Landlok TRM 435 

Landlok TRM 450 

Landlok TRM 1050 
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Landlok TRM 1060 

North American Green C350 Three 

Phase 

North American Green S350 

NOIth American Green® P350 

Pyramat® 

Webtec Terraguard 44P 

Webtec Terraguard 45P 



"SEEDING FOR EROSION CONTROL" 

Cellulose Fiber Mulches 

Clay or Tight Soils : 

Agri- Fiber 

American Fiber Mulch 

American Fiber Mulch (with Hydro-Stick) 

Con wed Hydro Mulch 

Envi ro-Gro 

Evercycle™ Hydro-Mulch 

Excel Fibermulch II (with Exact-Tac) 

Lay-Low Mulch 

Oas is Fiber Mulch 

Pennzsuppress® 

Pro Mat 

Pro Mat (with RMBplus) 

Pro Mat XL 

Second Nature Regenerated Paper Fiber Mulch 

Silva Fiber Plus 

Sandy or Loose Soils: 

American Fiber Mulch 
American Fiber Mulch (with Hydro-Stick) 

American Fiber Mulch with Stick Plus 
Conwed Hydro Mulch 
Enviro-Gro 
Evercycle™ Hydro-Mulch 
Excel Fibermu lch 1I (with Exact-Tac) 
Lay-Low Mu lch 

Oasis Fiber Mulch 
Pennzsuppress@ 
Pro Mat 
Pro Mat (with RMBp lus) 
Pro Mat XL 
Second Nature Regenerated Paper Fiber Mulch 
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"SEEDING FOR EROSION CONTROL" 

Cellulose Fiber Mulches 

Clay or Tight Soils: 

Agri-Fiber 

American Fiber Mulch 

American Fiber Mulch (with Hydro-Stick) 

Con wed Hydro Mulch 

Enviro-Gro 

Evercycle™ Hydro-Mulch 

Excel Fibermulch II (with Exact-Tac) 

Lay-Low Mulch 

Oasis Fiber Mulch 

PennzsLlppress® 

Pro Mat 

Pro Mat (with RMBplus) 

Pro Mat XL 

Second Nature Regenerated Paper Fiber Mulch 

Silva Fiber Plus 

Sandy or Loose Soils: 

American Fiber Mulch 
American Fiber Mulch (with Hydro-Stick) 

American Fiber Mulch with Stick Plus 
Conwed Hydro Mulch 
Env iro-Gro 
Evercycle™ Hydro-Mulch 
Excel Fibermulch IJ (with Exact-Tac) 
Lay-Low Mulch 

Oasis Fiber Mulch 
Pennzsuppress@ 
Pro Mat 
Pro Mat (with RMBplus) 
Pro Mat XL 
Second Nature Regenerated Paper Fiber Mulch 
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Installa tion : 

Proper installation of blankets and matting is necessary for these material s to function as 
intended. They should always be installed in accordance with the manufacturer's 
recommendations. Proper anchoring of the material and preparation of the so il are two of 
the most important aspects of installatn n. Typical anchoring methods are shown in 
Figure I -20 and Figure 1-2 1. 

DIRECTION OF FLOW -+ 

Figure 1-20 Initial Anchor Trench for Blankets and Mats 

Figure 1-21 Terminal Anchor Trench fo r Blankets and Mats 
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Installa tion: 

Proper installation of blankets and matting is necessary for these materi als to function as 
intended. They should always be installed in accordance with the manufacturer's 
recommendations. Proper anchoring of the material and preparation of the so il are two of 
the most important aspects of installatn n. Typical anchoring methods are shown in 
Figure 1-20 and Figure 1-2 1. 

DIRECTION OF FLOW -+ 

Figure 1-20 Initial Anchor Trench for Blankets and Mats 

Figure 1-21 Term inal Anchor Trench for Blankets and Mats 
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Soil Pl'epal'Cltion 

(1) After site has been shaped and graded to approved design, prepare a fri able seed 
bed relative ly free from clods and rocks more than 1.5 inches in diameter and any 
fo reign material that will prevent contact of the protective mat with the so il 
surface. 

(2) Fertilize and seed in accordance with seeding or other type of planting plan. 

(3) The protecti ve matting can be laid over sprigged areas where small grass plants 
have reen planted. Where ground covers are to be planted, lay the protective 
matting first and then plant through matting according to des ign of planting. 

Erosion Stops 

(1) Eros ion stops should extend beyond the channel liner to full design cross-section 
of the channel to check any rill s that might form outside the channel lining. 

(2) The trench may be dug with a spade or a mechanica l trencher, making sure that 
the down slope face of the trench is flat ; it should be uniform and perpendicular to 
line of fl ow to permit proper placement and stapling of the matting. 

(3) The erosion stop should be deep enough to penetrate solid materi al or below leve l 
of ruling in sandy soils. In general, erosion stops will vary from 6 to 12 inches in 
depth. 

(4) The erosion stop mat should be wide enough to allow a mll1lmUm of 2 inch 
turnover at bottom of trench for stapling, while maintaining the top edge flu sh 
with channel surface. 

(5) Tamp backfill firmly and to a uniform gradient of channel. 

Final Check: 

• Make sure matting is uniformly in contact with the soil. 

• All lap joints are secure. 

• All staples are flu sh with the ground. 

• All di sturbed areas seeded. 

Inspection and Maintenance Guideli nes: 

(I ) Blankets and matting should be inspected weekly and after each rain event to 
locate and repair any damage. App Iy new material if necessary to restore function. 
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Soil Prepa/'CItion 

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

(2) Fertilize and seed in accordance with seedi ng or other type of planting plan. 

(3) The protective matting can be laid over sprigged areas where small grass plants 
have teen planted. Where ground covers are to be planted, lay the protective 
matting first and then plant through matting accord ing to design of planting. 

Erosion Stops 

( \) Erosion stops should extend beyond the channel liner to full design cross-section 
of the channel to check any rills that might form outside the channe l lining. 

(2) The trench may be dug with a spade or a mechanical trencher, making sure that 
the down slope face of the trench is flat; it should be uniform and perpendicular to 
line offlow to perm it proper placement and stapling of the matting. 

(3) The eros ion stop should be deep enough to penetrate so lid material or below level 
of ruling in sandy soi ls. In genera l, eros ion stops wi ll vary from 6 to 12 inches in 
depth. 

(4) The eros ion stop mat should be wide enough to allow a minimum of 2 inch 
turnover at bottom of trench for stapling, while maintaining the top edge flush 
with channel surface. 

(5) Tamp backfill firmly and to a uniform grad ient of channel. 

Fina l Check: 

• Make sure matting is uniform ly in contact with the soil. 

• All lap joints are secure. 

• All staples are flush with the ground. 

• All disturbed areas seeded. 

Inspection and Maintenance Guidelines: 

(I) Blankets and matting shou ld be inspected weekly and after each rain event to 
locate and repa ir any damage. App Iy new material if necessary to restore fu nction. 
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1.3.10 Hydraulic Mulch 

Hydrauli c mulch consists of applying a mi xture of shredded wood fi ber or a hydraulic 
matrix, and a stabilizing emulsion or tackifier with hydro- mulching equipment, which 
temporarily protects exposed so il from erosion by raindrop impact or wind. Hydrauli c 
mulch is suitable fo r so il disturbed areas requiring temporary protection until permanent 
stabilization is established, and di sturbed areas that will be re-di sturbed following an 
extended period of inactivity. It is not appropriate fo r slopes of 3: I or steeper or fo r use in 
channels. 

Wood fiber hydraulic mulches are generally short li ved and need 24 hours to dry before 
rainfall occurs to be effective. May require a second application in a 'der to remain 
effective for an entire rainy season. 

Materials: 

Hydraulic Mulches : Wood fiber mulch can be applied alone or as a component of 
hydrauli c matrices . Wood fiber applied alone is typically applied at the rate of 2,000 to 
4,000 Ib/acre. Wood fiber mulch is manufactured from wood or wood waste fi'om lumber 
mill s or from urban sources. 

Hydraulic Matrices : Hydraulic matrices include a mixture of wood fiber and acrylic 
polymer or other tackifier as binder. Apply as a liquid slurry using a hydrauli c 
application machine (i .e., hydro seeder) at the following minimum rates, or as specified 
by the manufacturer to achieve complete coverage of the target area: 2,000 to 4,000 
Ib/acre wood fiber mulch, and 5 to 10% (by we ight) of tackifier (acrylic copolymer, guar, 
psy llium, etc.) 

Bonded Fiber Matrix: Bonded fiber matrix (BFM) is a hydraulically applied system of 
fibers and adhes ives that upon drying forms an erosion resistant blanket that promotes 
vegetation, and prevents so il erosion. BFMs are typica lly applied at rates from 3,000 
Ib/acre to 4,000 Ib/acre based on the manufacturer' s recommendation. A biodegradable 
BFM is composed of materials that are 100% biodegradable. The binder in the BFM 
should also be biodegradable and should not dissolve or disperse upon re-wetting. 
Typically, biodegradable BFMs should not be applied immediately before, during or 
immedi ately after rainfa ll if the soil is saturated. Depending on the product, BFMs 
typically require 12 to 24 hours to dry and become effective. 
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\. 3. 10 Hydraulic Mulch 

Hydraulic mulch consists of app lying a mi xture of sh redded wood fiber or a hydraulic 
matrix, and a stabi lizing em ulsion or tackifier with hydro-mulching equipment, which 
temporarily protects exposed so il from eros ion by raindrop impact or wind. Hydraulic 
mulch is suitab le for so il disturbed areas requiring temporary protection until permanent 
stab ilization is estab lished, and disturbed areas that wi ll be re-disturbed following an 
extended period of inactivity. It is not appropriate fo r slopes of 3: I or steeper or for use in 
channels. 

Wood fiber hydraulic mulches are genera lly short lived and need 24 hours to dry before 
rainfall occurs to be effective. May require a second app lication in a 'der to remain 
effective for an entire rainy season. 

Materials: 

Hydraulic Mulches: Wood fiber mulch can be app lied alone or as a component of 
hydrauli c matrices. Wood fiber applied alone is typically applied at the rate of 2,000 to 
4,000 Ib/acre. Wood fiber mulch is manufactured from wood or wood waste fi'om lumber 
mills or fi'om urban sources. 

Hydraulic Matrices: Hydraulic matr ices include a mixture of wood fiber and acrylic 
polymer or other tackifier as binder. Apply as a liquid slurry using a hydrauli c 
application machine (i.e. , hydro seeder) at the following minimum rates, or as specified 
by the manufacturer to achieve complete coverage of the target area: 2,000 to 4,000 
Ib/acre wood fiber mulch, and 5 to 10% (by we ight) of tackifier (acry lic copolymer, guar, 
psyllium, etc.) 

Bonded Fiber Matrix: Bonded fiber matrix (BFM) is a hydraulica lly applied system of 
fibers and adhes ives that upon dryi ng forms an erosion resistant blanket that promotes 
vegetation, and prevents so il erosion. BFMs are typica lly applied at rates from 3,000 
Ib/acre to 4,000 Ib/acre based on the manufacturer' s recommendation. A biodegradable 
BFM is composed of materials that are 100% biodegradable. The binder in the BFM 
should a lso be biodegradable and should not dissolve or disperse upon re-wett ing. 
Typically, biodegradable BFMs should not be applied immed iately before, during or 
immediately after rainfall if the so il is saturated . Depending on the product, BFMs 
typ ica lly require 12 to 24 hours to dry and become effective. 
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Installa tion: 

( I) Prior to application, roughen embankment and fill areas by ro lling with a 
crimping or punching type ro ller or by track wa lking. Track wa lking shall only 
be used where other methods are impractical. 

(2) To be effective, hydraulic matrices require 24 hours to dry before rainfa ll occurs. 

(3) Avo id mulch over spray onto roads, sidewalks, drainage channels, ex isting 
vegetation, etc. 

Inspection and Maintenance Guidelines: 

(1) Mulched areas should be inspected weekly and after each rain event to locate and 
repair any damage. 

(2) Areas damaged by storms or normal construction activities should be regraded 
and hydraulic mulch reapplied as soon as practical. 

1.3. 11 Sod 

Sod is appropriate fo r di sturbed areas which require immediate vegetative covers, or 
where sodding is preferred to other means of grass establishment. Locations particularly 
suited to stabilization with sod are waterways carrying intermittent flow, areas around 
drop inlets or in grassed swales, and residential or commercial lawns where quick use or 
aesthetics are factors. 

The advantages of properly installed sod include: 

• Immediate eros ion control. 
• An instant green surface with no dust or mud. 
• Nearly year-round establishment capabili ty . 
• Less chance of fa ilure than seed. 
• Freedom fi'om weeds. 
• Quick use of the sodded surface . 
• The option of buying a quality-controlled product with predictable results. 

It is init ially more costly to install sod than to seed. However, thi s cost is justi fied in 
places where sod can perform better than seed in controlling erOSK)I1. [n swales and 
waterways where concentrated flow will occur, properly pegged sod is preferable to seed 
because there is no lag time between installation and the time when the channel is 
protected by vegetati on. Drop inlets, which will be placed in grassed areas, can be kept 
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Installation: 

( I) Prior to application, roughen embankment and fill areas by ro lling with a 
crimping or punching type ro ller or by track walking. Track wa lking shall onl y 
be used where other methods are impractical. 

(2) To be effective, hydraulic matrices require 24 hours to dry before rainfa ll occurs. 

(3) A vo id mulch over spray onto roads, sidewalks, drainage channels, exist ing 
vegetation, etc. 

Inspection and Maintenance Guidelines: 

(1) Mulched areas should be inspected weekly and after each rain event to locate and 
repair any damage. 

(2) Areas damaged by storms or normal construction activities should be regraded 
and hydraulic mulch reapplied as soon as practical. 

1.3. 11 Sod 

Sod is appropriate for di sturbed areas which require immediate vegetati ve covers, or 
where sodding is preferred to other means of grass establishment. Locations particularly 
suited to stabilization with sod are waterways carrying intermittent flow, areas around 
drop inlets or in grassed swales, and residential or commercial lawns where quick use or 
aesthetics are factors. 

The advantages of properly installed sod include: 

• Immediate eros ion contro l. 
• An instant green surface with no dust or mud. 
• Nearly year-round establishment capabili ty . 
• Less chance of fa ilure than seed. 
• Freedom from weeds. 
• Quick use ofthe sodded surface . 
• The option of buying a quali ty-controlled product with predictable results. 

It is init ially more costly to install sod than to seed. However, thi s cost is justi fied in 
places where sod can perfo rm better than seed in controlling erOSK)Il . In swales and 
waterways where concentrated flow will occur, properly pegged sod is preferable to seed 
because there is no lag time between installation and the time ""hen the channel is 
protected by vegetati on. Drop inlets, which will be placed in grassed areas, can be kept 
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free of sediment, and the grade immediately around the inlet can be maintained, by 
framing the inlet with sod strips. 

Sod can be laid during times of the year when seeded grass may fa il, so long as there is 
adequate water available fo r irrigation in the early weeks. Ground preparation and proper 
maintenance are as important with sod as with seed. Sod is composed of living plants and 
those plants must rece ive adequate care in order to prov ide vegetat ive stabilization on a 
disturbed area. 

Materials: 

(1) Sod should be machine cut at a unifo rm so il thickness on~ inch (± Y4 inch) at the 
time of cutting. This thickness should exclude shoot growth and thatch. 

(2) Pieces of sod should be cut to the supplier's standard width and length, with a 
maximum all owable dev iation in any dimension of 5%. Torn or uneven pads 
should not be acceptable. 

(3) Standard size sections of sod should be strong enough to support their own weight 
and retain their size and shape when suspended from a firm grasp on one end of 
the section. 

(4) Sod should be harvested, delivered, and installed within a period of 36 hours. 

Site Preparation: 

(1 ) Prior to so il preparation, areas to be sodded should be brought to final grade in 
accordance with the approved plan. 

(2) The surface should be cleared of all trash, debris and of all roots, brush, wire, 
grade stakes and other objects that would interfere with planting, fe rtilizing or 
maintenance operations. 

(3) Fertilize according to so il tests. Fertilizer needs can be determined by a soil 
testing laboratory or regional recommendations can be made by county 
agricul tural extension agents. Fertilizer should be worked into the so il to a depth 
of 3 inches with a di sc, springtooth harrow or other suitable equipment. On 
slop ing land, the fi nal harrowing or di scing operation should be on the contour. 
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(4) Sod should be harvested, delivered, and installed within a period of36 hours. 

Site Preparation: 

(1) Prior to so il preparation, areas to be sodded should be brought to final grade in 
accordance with the approved plan. 
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grade stakes and other objects that would interfere with planting, fertilizing or 
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sloping land, the fi nal harrowing or discing operation should be on the contour. 
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General Installation (VA Dept of Conservation, 1992): 

(I) Sod should not be cut or laid in excessive ly wet or dry weather. Sod also should 
not be laid on so il surfaces that are frozen. 

(2) During periods of high temperature, the soi l should be lightly irrigated 
immediate ly prior to laying the sod, to cool the soil and reduce root burning and 
dieback. 

(3) The first row of sod should be laid in a straight line with subsequent rows placed 
parallel to and butting tightly aga inst each other. Lateral joints should be 
staggered to promote more uniform growth and strength. Care should be exercised 
to ensure that sod is not stretched or overlapped and that al l joints are butted tight 
in order to prevent vo ids which would cause drying of the roots (see Figure 1-22). 

(4) On slopes 3: I or greater, or wherever erosion may be a problem, sod should be 
la id with staggered joints and secured by stap ling or other approved methods. Sod 
should be insta lled with the length perpendicular to the slope (on the contour). 

(5) As sodd ing of clearly defined areas is completed, sod should be rolled or tamped 
to provide firm contact between roots and soil. 

(6) After rolling, sod should be irrigated to a depth suffic ient that the underside of the 
sod pad and the soil 4 inches below the sod is thoroughly wet. 

(7) Until such time a good root system becomes developed, in the absence of 
adequate rainfa ll , watering should be performed as often as necessary to mai ntain 
moist soi l to a depth of at least 4 inches. 

(8) The first mowing should not be attempted until the sod is firmly rooted, usually 2-
3 weeks. Not more than one third of the grass leaf should be removed at anyone 
cutting. 
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Figure 1-22 Proper Sod Installation Techniques (VA Dept. of Conservation, 1992) 
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Installation in Channels: 

(1) Sod str ips in waterways should be laid perpendicular to the direction of flow. Care 
shou ld be taken to butt ends of strips tightly (see Figure 1-23). 

(2) After rolling or tamping, sod should be pegged or stapled to resist washout during 
the estab lishment period. Mesh or other netting may be pegged over the sod for 
extra protection in critical areas. 

1-57 

Installation in Channels: 

(1) Sod strips in waterways should be laid perpendicular to the direction of flow. Care 
should be taken to butt ends of strips tightly (see Figure 1-23) . 

(2) After rolling or tamping, sod should be pegged or stap led to resist washout during 
the establishment period. Mesh or other netting may be pegged over the sod for 
extra protection in critical areas. 

I-57 



USE PEGS OR STAPLES TO FASTEN SOD 
FIRMLY - AT THE ENDS or STRIPS ANa 
IN THE CENTER. OR EVERY 3-4 FEET IF 
THE STRIPS ARE LONG . WHEN READY TO 
MOW, DRIVE PEGS OR STAPLES FLUSH 
WITH THE GROUND. 

FLOW 

LAY SOD ACROSS THE 
DIRECTION OF FLOW. 

01n 

Figure 1-23 Installation of Sod in a Channel (VA Dept. of Conservation, 1992) 

Inspection and Maintenance Guidelines: 

(3) Sod should be inspected weekly and after each rain event to locate and repair any 
damage. 

(4) Damage from storms or normal construction activities such as tire ruts or 
disturbance of swale stabilization should be repa ired as soon as practical. 
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USE PEGS OR STAPLES TO FASTEN SOD 
FIRMLY - AT THE ENDS or STRIPS AND 
IN THE CENTER. OR EVERY 3-4 FEET IF 
THE STRIPS ARE LONG . WHEN READY TO 
MOW. DRIVE PEGS OR STAPLES FLUSH 
WITH THE GROUND. 

FLOW 

LAY SOD ACROSS THE 
DIRECTION OF FLOW. 

01n 
IN CRITICAL AREAS. 
SECURE SOD WITH 
NETTING. USE STAPLES. 

Figure 1-23 Installation of Sod in a Channel (VA Dept. of Conservation, 1992) 

Inspection and Maintenance Guidelines: 

(3) Sod should be inspected weekly and after each rain event to locate and repair any 
damage. 

(4) Damage from storms or normal construction activities such as tire ruts or 
disturbance of swale stabilization should be repaired as soon as practical. 
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1.3.1 2 Dust Control 

The purpose of dust control is to prevent blowing and movement of dust from exposed 
so il surfaces, reduce on and off-s ite damage, hea lth hazards and improve traffic safety. 
This practice is applicable to areas subject to dust blowing and movement where on and 
off-site damage is likely without treatment. 

Construction activities inev itably result in the exposure and disturbance of soi l. Fugitive 
dust is emitted both during the activities (i.e. , excavation demolition , vehicle traffic, 
human activity) and as a result of wind eros ion over the exposed earth surfaces. Large 
quantities of dust are typically generated in ' heavy ' construction act ivities, such as road 
and street construction and subdivis ion, commerc ial or industrial development, which 
invo lve di sturbance of significant areas of the so il surface. Research on construction sites 
has established an average dust emission rate of 1.2 tons/acre/month for active 
construction (V A Dept of Conservation, 1992). Earth mov ing activities compri se the 
major source of construction dust emissions, but traffi c and general di sturbance of the 
so il also generate significant dust emiss ions. 

Temporary Methods: 

(I) Vegetative Cover - See Section 1.3.8. 

(2) Mulches - See Section 1.3. 10 - Chemical mulch binders may be used to bind 
mulch material. Commercial binders should be used according to manufacturer' s 
recommendations. 

(3) Commercially available dust suppressors if applied in accordance with the 
manufacturers ' directions 

(4) T illage - to roughen surface and bring clods to the surface. This is an emergency 
measure that should be used before so il bbwing starts. Begin plowing on 
w indward side of site. Chi se l- type plows spaced about 12 inches apart, spring
toothed harrows and similar plows are examples of equipment that may produce 
the des ired effect. 

(5) Irrigation - Site is sprinkled with water until the surface is moist. Repeat as 
needed. Irrigation can be paIticularly effective for controlling dust during 
trenching operations. A dedicated water truck placed next to the trencher and 
using a "pulse" fog pattern applied to the discharge belt can effective ly control 
dust. This method is more effective than spraying the ground ahead of the 
trencher or the trench itself as it is being dug. 

(6) Barriers - Solid board fences, snow fences, burlap fences , crate wa lls, bales of 
hay and similar materials can be used to control air currents and so il blowing. 
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Barriers pl aced at right angles to prevailing currents at intervals of about 15 times 
their height are effective in contro lling so il blowing. 

Permanent Methods: 

(1) Permanent Vegetation - trees or large shrubs may afford va luable protection if 
left in place. 

(2) Topso il - Covering with less eros ive soil materia l. 

(3) Stone - Cover surface with crushed stone or coarse gravel. 

Inspection and Maintenance Guidelines: 

(1) When dust is ev ident during dry weather, reapply dust contro l BMPs. 
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Barri ers placed at right angles to preva iling currents at interva ls of about 15 times 
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1.4 Temporary Sediment Control BMPs 

1.4.1 General Guidelines 

Construction activities normally result in di sturbance on the site due to grading 
operations, clearing and other act ivities . Eros ion will occur in the disturbed areas and 
BMPs should be used to contain the sediment transported by stormwater runoff. 
Although the names of many controls suggest that filtration is an important component of 
sediment removal, almost all reduction in sediment load is the result of particle sett ling 
under relatively quiescent conditions. Consequently, sediment barriers, such as silt fences 
and rock berms, should be designed and installed as temporary (although leaky) dams. 

When viewed as temporary dams, it is eas ier to see the importance of installing these 
dev ices along the contour or with a constant top elevation to prevent concentrating the 
runoff at the lowest spot in the barrier. Concentrating the runoff in this fashion can result 
in more erosion than if no barrier was installed at all. Therefore, great care should be 
taken in the placement and installation of these types of controls. 

For larger areas or where effective installation of sediment barriers is not an option, 
sediment traps and sediment bas ins should be used to control sediment in runoff. These 
dev ices are essentially larger, more permanent dams that temporarily detain stormwater 
runoff. 

All of the sediment control BMPs are potentially velY effective fo r removing sediment 
fi·om stormwater runoff when properly maintained and installed. However, thi s potential 
is often squandered. Casual observati on of many acti ve construction sites revea ls silt 
fences that are torn or damaged by equipment, ev idence of storm water bypass, or controls 
installed in inappropriate locations (i .e. , silt fences used n channels). In these cases, 
significant funds are expended for little in the way of water quali ty protection. 
Consequently, proper installation and maintenance should fo rm a key component of any 
temporary sediment contro l plan. 

A list of the temporary sediment controls and their appropriate Sltll1g criteri a are 
contained in Table 1-5 . More detailed guidance on siting and maintenance are contained 
in the subsequent sections. Note that hay bales are no longer considered an effective 
sediment contro l measure. Compost amended so ils can be used to promote vegetation 
growth, but they are not considered a sediment control technology. Compost berms for 
sediment control are considered to be an experimental technology and should not be used 
in the areas covered by the Edwards Rules. 
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Table 1-5 Guidelines for Selection of Sediment Control BMPs 

Control Type Applications Drainage Area Slope 
Construct ion Exit Should be used at a ll designated NA NA 

access points. 
Silt Fence Areas of minor sheet flow. < 1;4 acre/ \ 00 ft of < 20% 
(interior) fence 
Silt Fence Down slope borders of site; up slope < 1;4 acre/\ 00 ft of < 20% 
(exterior) border is necessary to divert offsite fence 

drainage. For larger areas use 
diversion swale or berm. 

Triangular Filter Areas within site requiring freq uent < 1 acre < \0% 
Dike access. 
Rock Berm Drainage swales and ditches with and < 5 acres < 30% 

below site. 
High Serv ice Around sensitive features, high flow < 5 acres < 30% 
Rock Berm areas w ithin and below site. 
Brush Berm Small areas of sheet flow < 2 acres < 20% 
Sand Bag Berm For construction activities in 5- 10 acres < 15% 

streambeds. 
Vegetative Buffer On floodplains, next to wetlands, NA NA 
Strips along stream banks, and on steep 

slopes. 
Inlet Protection Prevent sediment from entering storm < 1 acre NA 

drain system. 
Sediment Trap Used where flows concentrated in a \ -5 acres NA 

swa le or channel 
Sediment Basin Appropriate for large disturbed areas 5 - 100 acres NA 
Filter Rolls On slopes to interrupt slope < 1 acre <30% 
Dewatering Used to remove groundwater or NA NA 
Operations accumulated storm water from 

excavations 
Spill Prevention Used on all sites to reduce sp ills NA NA 
Utility Line Cross ings of drainage ways and >40 acres NA 
Crossings creeks 
Concrete Washout Use on all concrete pouring NA NA 

operations 
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1.4.2 Temporary Construction Entrance/Exit 

The purpose of a temporary gravel construction entrance is to provide a stable 
entrance/exit condition from the construction site and keep mud and sediment off public 
roads. A stabi lized construction entrance is a stabilized pad of crushed stone located at 
any point traffic will be entering or leaving the construction site fi'om a public right-of
way, street, alley, sidewalk or parking area. The purpose of a stabil ized construction 
entrance is to reduce or eliminate the tracking or flowing of sediment onto public rights
of-way. This practice shou ld be used at all points of construction ingress and egress. 
Schematic diagrams of a construction entrance/exit are shown in Figure I -24 and Figure 
1-25. 

Excessive amounts of mud can also present a safety hazard to roadway users. To 
minimize the amount of sed iment loss to nearby roads, a::cess to the construction site 
should be limited to as few points as possible and vegetation around the perimeter should 
be protected were access is not necessary. A rock stabi lized construction entrance 
should be used at all designated access points. 

4-8" coarse 
aggregate 

Geotextile fabric ;I 
to stabilize foundation 

Figure 1-24 Schematic of Temporary Construction EntrancelExit (after NC, 1993) 

Geotextile _ -.Lu:i .. I.... 15' .. Public road 

fabric III l1TfigjIIlC-=I II~'I/II' =-, _ ~I ~~ 
- 11111=11111= 

111= 

Figure 1-25 Cross-section of a Construction EntrancelExit (NC, 1993) 
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Materials : 

(1) The aggregate should consist of 4 to 8 inch washed stone over a stable foundati on 
as specified in the plan. 

(2) The aggregate should be placed with a minimum thickness of 8 inches. 

(3) The geotext ile fabric should be designed specifica lly fo r use as a so il fi ltrat ion 
media with an approximate weight of 6 oz/yd2

, a mullen burst rating of 140 Ib/in2
, 

and an equivalent opening size greater than a number 50 sieve. 

(4) If a washing fac ili ty is required, a leve l area with a minimum of 4 inch diameter 
washed stone or commercial rack should be included in the plans. Divert 
wastewater to a sediment trap or bas in . 

Installation: (North Carolina, 1993) 

( I) A void curves on public roads and steep slopes . Remove vegetation and other 
objectionable material from the fo undation area. Grade crown fo undation for 
positive drainage. 

(2) The minimum width of the entrance/exit should be 12 feet or the full width of exit 
roadway, whichever is greater. 

(3) The construction entrance should be at least 50 feet long. 

(4) If the slope toward the road exceeds 2%, construct a ridge, 6 to 8 inches high with 
3: I (H: V) side slopes, across the foundation approx imately 15 feet from the 
entrance to diveli runoff away from the public road. 

(5) Place geotextile fabric and grade foundation to improve stabili ty, especially where 
wet conditions are anticipated. 

(6) Place stone to dimensions and grade shown on plans. Leave surface smooth and 
slope for drainage. 

(7) Divert all surface runoff and dra inage from the stone pad to a sediment trap or 
basin . 

(8) Install pipe under pad as needed to maintain proper public road drainage. 
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Materials: 

( I) 

(2) 

(3) 

(4) 

The aggregate should consist of 4 to 8 inch washed stone over a stable foundati on 
as specified in the plan. 

The aggregate should be placed with a minimum thickness of 8 inches. 

The geotext ile fabr ic should be des igned specifica lly fo r use as a so il fi ltration 
media with an approximate weight of 6 oz/yd2

, a mullen burst rating of 140 Ib/ in2
, 

and an equivalent opening size greater than a number 50 sieve. 

If a washing fac ili ty is required, a level area with a minimum of 4 inch diameter 
washed stone or cOlmnercial rack should be included in the plans. Divert 
wastewater to a sediment trap or bas in . 

Installation: (North Carolina, 1993) 

( I) A void curves on public roads and steep slopes. Remove vegetation and other 
objectionab le material from the fo undation area. Grade crown fo undation fo r 
positive drainage. 

(2) The minimum width of the entrance/exit should be 12 feet or the full width of exit 
roadway, whichever is greater. 

(3) The construction entrance should be at least 50 feet long. 

(4) If the slope toward the road exceeds 2%, construct a ridge, 6 to 8 inches high with 
3: I (H: V) side slopes, across the foundation approximately 15 feet from the 
entrance to divert runoff away from the public road. 

(5) Place geotextile fabric and grade foundation to improve stabili ty, especially where 
wet conditions are anticipated. 

(6) Place stone to dimensions and grade shown on plans. Leave surface smooth and 
slope for drainage. 

(7) Divert all surface runoff and drainage from the stone pad to a sediment trap or 
bas in . 

(8) Install pipe under pad as needed to maintain proper public road drainage. 
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Common trouble points 

(1) Inadequate runoff control - sediment washes onto public road. 

(2) Stone too small or geotextile fa bric absent, results in muddy condition as stone is 
pressed into so il. 

(3) Pad too short for heavy constructi on traffic - extend pad beyond the minimum 50 
foot length as necessary. 

(4) Pad not fl ared suffi ciently at road surface, results in mud being tracked on to road 
and possible damage to road edge. 

(5) Unstable foundation - use geotextile fabric under pad and/or improve foundation 
drainage. 

Inspection and Maintenance Guidelines : 

(I ) The entrance should be maintained in a condition, which will prevent tracking or 
fl owing of sediment onto public rights-of-way. This may require periodic top 
dress ing with add itional stone as conditions demand and repair and/or cleanout of 
any measures used to trap sediment. 

(2) All sediment spilled, dropped, washed or tracked onto public rights-of-way should 
be removed immediately by contractor. 

(3) When necessary, whee ls should be cleaned to remove sediment prior to entrance 
onto public right-of-way. 

(4) When washing is required, it should be done on an area stabilized with crushed 
stone that drains into an approved sediment trap or sediment bas in . 

(5) All sediment should be prevented from entering any storm drain, ditch or water 
course by using approved methods. 
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Common trouble points 

(I ) Inadequate runoff control - sediment washes onto public road. 

(2) Stone too small or geotextile fabric absent, results in muddy condition as stone is 
pressed into soil. 

(3) Pad too short for heavy constructi on traffic - extend pad beyond the minimum 50 
foot length as necessary. 

(4) Pad not fl ared suffi ciently at road surface, results in mud being tracked on to road 
and possible damage to road edge. 

(5) Unstable foundation - use geotextile fabric under pad and/or improve foundation 
drainage. 

Inspection and Maintenance Guidelines: 

(I ) The entrance should be maintained in a condition, which will prevent tracking or 
fl owing of sediment onto public rights-of..way. This may require periodic top 
dress ing with add itional stone as conditions demand and repair and/or cleanout of 
any measures used to trap sediment. 

(2) All sediment spilled, dropped, washed or tracked onto public rights-of-way should 
be removed immediately by contractor. 

(3) When necessary, wheels should be cleaned to remove sediment prior to entrance 
onto public right-of-way. 

(4) When washing is required, it should be done on an area stabilized with crushed 
stone that drains into an approved sediment trap or sediment bas in . 

(5) All sediment should be prevented fro m entering any storm drain, ditch or water 
course by using approved methods. 
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1.4 .3 Silt Fence 

A silt fence is a barrier consisting of geotextile fabric supported by meta l posts to prevent 
so il and sediment loss from a site. When properly used, silt fences can be highly effective 
at controlling sediment from disturbed areas. They cause runoff to pond, allowing heavier 
solids to settle out. If not properly installed, silt fences are not li kely to be effective. A 
schemati c illustration of a silt fence is shown in Figure 1-26. 

SILT FENCE 
(~IN. HEIGHT 
2 ..... ABOVE 
EXIST. GROUND) 

CO MPACTED EARTH 
OR ROCK BACKFILL 

TRENCH 

ISOtIETRIC PlAN YEW 
N.T.S. 

STEEL FENCE POST 
MAX. 6' SPACING, MIN. 
Et.4BEDMENT = l' 

WIRE MESH 
BACKING SUPPORT 
4x4-W1. 4xWl .4 MINIMUM 
All..OWABLE, TYP. CHAIN 
UNK FENCE FABRIC IS 
ACCEPTABLE 

FABRIC TOE- IN 

Figure 1-26 Schematic of a Silt Fence Installation (NCTCOG, 1993b) 

The purpose of a silt fence is to intercept and detain water-borne sediment from 
unprotected areas of a limited extent. Silt fence is used during the period of construction 
near the perimeter of a di sturbed area to intercept sediment while allowing water to 
perco late through. This fence should remain in place until the di sturbed area is 
permanentl y stabilized. Silt fence should not be used where there is a concentration of 
water in a channel or dra inage way. If concentrated fl ow occurs after installation, 
corrective action must be taken such as placing a rock berm in the areas of concentrated 
flow. 
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1.4 .3 Silt Fence 

A silt fence is a barrier consisting of geotextile fabric supported by metal posts to prevent 
so il and sediment loss fro m a site. When properly used, silt fences can be highly effective 
at contro lling sediment from disturbed areas. They cause runoff to pond, allowing heavier 
solids to settle out. If not properly installed, silt fences are not likely to be effective. A 
schematic illustrat ion of a silt fence is shown in Figure 1-26. 
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(~IN . HEIGHT 
24" ABOVE 
EXIST. GROUND) 
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STEEL FENCE POST 
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EMBEDMENT = l' 

WIRE MESH 
BACKING SUPPORT 
4x4-W1.4xW1 .4 MINIMUM 
All..OWABLE, TYP. CHAIN 
UNK FENCE FABRIC IS 
ACCEPTABLE 

FABRIC TOE-IN 

Figure 1-26 Schematic of a Silt Fence Installation (NCTCOG, 1993b) 

The purpose of a silt fence is to intercept and detain water-borne sediment from 
unprotected areas of a limited extent. Silt fence is used during the period of construction 
near the perimeter of a di sturbed area to intercept sediment while allowing water to 
percolate through. This fence should remain in place until the di sturbed area is 
permanentl y stabilized. Silt fence should not be used where there is a concentrati on of 
water in a channel or drainage way. If concentrated fl ow occurs after installation, 
corrective action must be taken such as placing a rock berm in the areas of concentrated 
flow. 
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Silt fencing within the site may be temporarily moved during the day to allow 
construction activity prov ided it is replaced and properly anchored to the ground at the 
end of the day. Silt fences on the perimeter of the site or around drainage ways should not 
be moved at any time. 

Materials: 

(1) Silt fence material should be polypropylene, polyethylene or polyamide woven or 
nonwoven fabric. The fabric width should be 36 inches, with a minimum unit 
weight of 4.5 ozlyd, mullen burst strength exceeding 190 Ib/ in2

, ultrav iolet 
stability exceeding 70%, and minimum apparent opening size of U.S. Sieve No. 
30. 

(2) Fence posts should be made of hot rolled steel, at least 4 feet long with Tee or Y
bar cross section, surface painted or ga lvanized, minimum nominal weight 1.25 
Iblrr , and Brindell hardness exceed ing 140. 

(3) Woven wire backing to support the fabric should be galvanized 2" x 4" welded 
wire, 12 gauge minimum. 

Installa tioll: 

(I) Steel posts, which support the silt fence, should be installed on a slight angle 
toward the anticipated runoff source. Post must be embedded a minimum of 1-
foot deep and spaced not more than 8 feet on center. Where water concentrates, 
the maxi mum spacing should be 6 feet. 

(2) Layout fencing down-s lope of di sturbed area, following the contour as close ly as 
possible. The fence should be sited so that the maximum drainage area is 'It 
acrell 00 feet of fence. 

(3) The toe of the silt fence should be trenched in with a spade or mechanica l 
trencher, so that the down-slope face of the trench is fl at and perpendic ular to the 
line of flow. Where fence cannot be trenched in (e.g., pavement or rock outcrop), 
we ight fabric flap with 3 inches of pea gravel on uphill side to prevent flo"v from 
seeping under fence. 

(4) The trench must be a minimum of 6 inches deep and 6 inches wide to allow for 
the silt fence fabric to be laid in the ground and backfill ed with compacted 
material. 

(5) Silt fence should be securely fastened to each steel support post or to woven wire, 
which is in turn attached to the steel fence post. There should be a 3-foot overlap, 
securely fastened where ends of fabric meet. 
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Silt fencing within the site may be temporarily moved during the day to allow 
construction activity provided it is replaced and properly anchored to the ground at the 
end of the day. Silt fences on the perimeter of the site or around drainage ways should not 
be moved at any time. 

Materials: 

(1) Silt fence material should be polypropylene, polyethylene or polyamide woven or 
nonwoven fabric. The fabric width should be 36 inches, 'with a minimum unit 
weight of 4.5 ozl yd, mullen burst strength exceeding 190 lb/in2

, ultrav iolet 
stability exceeding 70%, and minimum apparent opening size of U.S. Sieve No. 
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(2) Fence posts should be made of hot rolled stee l, at least 4 feet long with Tee or Y
bar cross section, surface painted or ga lvanized, minimum nominal weight 1.25 
lb/rr, and Brindell hardness exceeding 140. 

(3) Woven wire backing to support the fabric should be galvanized 2" x 4" welded 
wire, 12 gauge minimum. 

Installa tioll: 

(1) Steel posts, which support the silt fence, should be installed on a slight angle 
toward the anticipated runoff source. Post must be embedded a minimum of 1-
foot deep and spaced not more than 8 feet on center. Where water concentrates, 
the maximum spacing should be 6 feet. 

(2) Layout fencing down-s lope of di sturbed area, followin g the contour as close ly as 
poss ible. The fence should be sited so that the maximum drainage area is 1;4 

acrell 00 feet of fence. 

(3) The toe of the silt fence should be trenched in with a spade or mechanical 
trencher, so that the down-slope face of the trench is fl at and perpendic ular to the 
line of flow. Where fence cannot be trenched in (e.g., pavement or rock outcrop), 
weight fabric flap with 3 inches of pea gravel on uphill side to prevent fl ow from 
seeping under fence. 

(4) The trench must be a minimum of 6 inches deep and 6 inches wide to allow for 
the silt fence fabric to be laid in the ground and backfilled with compacted 
material. 

(5) Silt fence should be securely fas tened to each steel support post or to woven wire, 
which is in turn attached to the steel fence post. There should be a 3-foot overlap, 
securely fastened where ends of fabric meet. 
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(6) Silt fence should be removed when the site is completely stabilized so as not to 
block or impede storm flow or drainage. 

Common Trouble Points: 

(1) Fence not installed along the contour caus ing water to concentrate and flow over 
the fence. 

(2) Fabric not seated securely to ground (runoff passing under fence) 

(3) Fence not installed perpendicular to flow line (runoff escaping around s ides) 

(4) Fence treating too large an area, or excessive channel flow (runoff overtops or 
collapses fence) 

Inspection and Maintenance Guidelines: 

(1) Inspect all fencing weekly, and after any rainfall. 

(2) Remove sed iment when buildup reaches 6 inches. 

(3) Replace any torn fabric or install a second line of fencing parallel to the torn 
section. 

(4) Replace or repair any sections crushed or co llapsed in the course of construction 
activity. If a section of fence is obstructing vehicu lar access, consider relocating it 
to a spot where it wi ll provide equal protection, but wi ll not obstruct vehic les. A 
triangular filter dike may be preferable to a silt fence at common vehicle access 
points. 

(5) When construction is complete, the sediment should be disposed of in a manner 
that wi ll not cause addit iona l si ltation and the prior location of the silt fence 
should be revegetated. The fence itself shou ld be disposed of in an approved 
landfill. 
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(6) Silt fence shou ld be removed when the site is com pletely stab ilized so as not to 
block or impede storm flow or drai nage. 

Common Trouble Points: 

(1) Fence not insta lled along the contour causing water to concentrate and flow over 
the fence. 

(2) Fabric not seated securely to ground (runoff passing under fence) 

(3) Fence not insta lled perpendicular to flow line (runoff escap ing around s ides) 

(4) Fence treating too large an area, 0 1' excess ive channel flow (runoff overtops 0 1' 

collapses fence) 

Inspection and Maintenance Gu idelines: 

(1) Inspect all fencing weekly, and after any rainfall. 

(2) Remove sed iment when buildup reaches 6 inches. 

(3) Replace any torn fabric or install a second line of fencing parallel to the torn 
section. 

(4) Replace or repa ir any sections crushed or collapsed in the course of construction 
activi ty. If a section of fence is obstructing vehicular access, consider relocating it 
to a spot where it will provide equal protection, but will not obstruct vehicles. A 
triangular filter dike may be preferable to a silt fence at common vehicle access 
points. 

(5) When construction is complete, the sediment should be disposed of in a manner 
that will not cause additional siltation and the prior location of the silt fence 
should be revegetated. The fence itse lf should be disposed of in an approved 
landfill. 
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1.4.4 Tri angular Sediment Filter Dikes 

The purpose of a triangular sediment fil ter di ke (F igure 1-27) is to intercept and detain 
water-borne sediment f)'om unprotected areas of limited extent. The triangular sediment 
filter dike is used where there is no concentration of water in a channel or other drainage 
way above the barrier and the contributing drainage area is less than one acre. If the 
uphill slope above the dike exceeds 10%, the length of the slope above the dike should be 
less than 50 feet. If concentrated flow occurs after installation, corrective action should 
be taken such as placing rock berm in the areas of concentrated flow. 

This measure is effective on paved areas where installation of silt fence is not possible or 
where vehicle access must be maintained. The advantage of these controls is the ease 
with which they can be moved to allow vehicle traffic, then reinstalled to maintain 
sediment control. 

Materials: 

(1) Silt fence material should be polypropylene, polyethylene or polyamide woven or 
nonwoven fabri c. The fabric width should be 36 inches, with a minimum unit 
weight of 4.5 oz/yd, mullen burst strength exceeding 190 Ib/ill , ultraviolet 
stability exceeding 70%, and minimum apparent opening size of U.S. Sieve No. 
30. 

(2) The dike structure should be 6 gauge 6" x 6" wire mesh folded into triangular 
form being eighteen (18) inches on each side. 

InstaIIa tion: 

(1) As shown in the diagram (Figure 1-27), the frame should be constructed of 6" x 
6", 6 gauge welded wire mesh, 18 inches per side, and wrapped with geotextile 
fabric the same composition as that used for silt fences. 

(2) Filter fabric should lap over ends six (6) inches to cover dike to dike junction; 
each junction should be secured by shoat rings. 

(3) Position dike parallel to the contours, with the end of each section closely abutting 
the adj acent secti ons. 

(4) There are several options for fastening the filter dike to the ground as shown in 
Figure 1-27. The fabric skirt may be toed- in with 6 inches of compacted material, 
or 12 inches of the fabric skirt should extend uphill and be secured with a 
minimum of 3 inches of open graded rock, or with staples or nails. If these two 
options are not feasible the dike structure may be trenched in 4 inches. 
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(5) Triangular sediment filter dikes should be installed across exposed slopes during 
construction with ends of the dike tied into exist ing grades to prevent failure and 
shou ld intercept no more than one acre of runoff. 

(6) When moved to allow vehicular access, the dikes should be reinstalled as soon as 
poss ible, but always at the end of the workday. 

ft' xft' WELDED 
WIRE MESH 
STRUCTURE 

FLOW FLOW .. .. 
18" 

/ 
I. 18" .1 .. 1T ~ I 1- 18" -I 

CROSS SECTION OF INSTALLA noN OPnoNS 
N.T.S. 

1. TOE-IN 6" MIN 
2. WEIGHTED W/ 3' - 5" OPEN GRADED ROCK 
3. TRENCHED IN 4" 

ISOMETRIC PLAN VEW 
N.T.S. 

GEOTEXTILE 
FABRIC 

ft' x 1- xft' ANCHORS 
EVERY TWO FEET 
(WHEN INSTALLED 
USING OPEN GRADED 
ROCK ONLY) 

Figure 1-27 Schematic of a Triangular Filter Dike (NCTCOG, 1993) 
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(5) Triangular sediment fi lter di kes should be installed across exposed slopes during 
construction with ends of the dike tied into existing grades to prevent fa ilure and 
should intercept no more than one acre of runoff. 

(6) When moved to allow vehicular access, the dikes should be reinstalled as soon as 
poss ible, but always at the end of the workday. 
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Common Trouble Points: 

(I) Fabric sk irt missing, too short, or not securely anchored (flows pass ing under 
dike). 

(2) Gap between adjacent dikes (runoff passing between dikes). 

(3) Dike not placed parallel to contour (runoff flowing around dike). 

Inspection and Maintenance Gu idelines : 

(I) Inspection should be made week ly or after each rainfall event and repair or 
replacement should be made promptly as needed by the contractor. 

(2) Inspect and rea lign dikes as needed to prevent gaps between sections. 

(3) Accumulated silt should be removed after each rainfall , and di sposed of in a 
manner which will not cause additional siltat ion. 

(4) After the site is com pletely stab ilized, the dikes and any remaining silt should be 
removed. Sil t should be disposed of in a manner that will not contribute to 
additional siltation. 
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Common Trouble Points: 

(\) Fabric skirt miss ing, too short, or not securely anchored (flows passing under 
dike) . 

(2) Gap between adjacent dikes (runoff passing between dikes). 

(3) Dike not placed parallel to contour (runoff flowing around dike). 
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(\) Inspection should be made weekly or after each rai nfall event and repair or 
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(2) Inspect and real ign dikes as needed to prevent gaps between sections. 
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additional si ltation. 
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1.4 .5 Rock Berms 

The purpose of a rock berm is to serve as a check dam in areas of concentrated flow, to 
intercept sed iment-laden runoff, detain the sed iment and release the water in sheet flow. 
The rock berm should be used when the contributing drainage area is less than 5 acres. 
Rock berms are used in areas where the vo lume of runoff is too great for a silt fence to 
contain. They are less effective for sed iment removal than silt fences, particularly for fine 
particles, but are ab le to withstand hi gher flows than a silt fence. As such, rock berms are 
often used in areas of channel flows (ditches, gullies, etc.). Rock berms are most effective 
at reducing bed load in channels and should not be substituted for other erosion and 
sediment control measures farther up the watershed. 

Materials : 

(1) The berm structure should be secured with a woven wire sheathing having 
maximum opening of I inch and a minimum wire diameter of 20 gauge 
galvanized and should be secured with shoat rings. 

(2) Clean, open graded 3- to 5- inch di ameter rock should be used, except in areas 
where high velocities or large volumes of flow are expected, where 5- to 8- inch 
diameter rocks may be used. 

Ins tallation: 

( I) Layout the woven wire sheathing perpendicular to the flow line. The sheathing 
should be 20 gauge woven wire mesh with I inch openings. 

(2) Berm should have a top width of 2 feet minimum with side slopes being 2: 1 
(H: V) or flatter. 

(3) Place the rock along the sheathing as shown in the diagram (Figure 1-28), to a 
height not less than 18". 

(4) Wrap the wire sheathing around the rock and secure with tie wire so that the ends 
of the sheathing overlap at least 2 inches, arrl the berm retai ns its shape when 
walked upon. 

(5) Berm should be built along the contour at zero percent grade or as near as 
possible. 

(6) The ends of the berm should be tied into existing upslope grade and the berm 
should be buried in a trench approximate ly 3 to 4 inches deep to prevent fa ilure of 
the control. 
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1.4 .5 Rock Berms 

The purpose of a rock berm is to serve as a check dam in areas of concentrated flow, to 
intercept sediment- laden runoff, detain the sed iment and release the water in sheet flow. 
The rock berm should be used when the contributing drainage area is less than 5 acres. 
Rock berms are used in areas where the vo lume of runoff is too great for a silt fence to 
contain. They are less effective for sed iment removal than silt fences, particularly for fine 
particles, but are able to withstand higher flows than a silt fence. As such, rock berms are 
often used in areas of channel flows (ditches, gullies, etc.). Rock berms are most effective 
at reducing bed load in channels and should not be substituted for other erosion and 
sediment control measures farther up the watershed. 

Materials : 

(1) The berm structure should be secured with a woven wire sheathing hav ing 
maximum open ing of 1 inch and a minimum wire diameter of 20 gauge 
galvanized and should be secured with shoat rings. 

(2) Clean, open graded 3- to 5- inch di ameter rock should be used, except in areas 
where high velocities or large volumes of flow are expected, where 5- to 8- inch 
diameter rocks may be used. 
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Figure 1-28 Schematic Diagram of a Rock Berm (NCTCOG, 1993) 
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Common Trouble Points: 

(1) Insufficient berm height or length (runoff quickly escapes over the top or around 
the sides of berm) 

(2) Berm not installed perpendicular to flow line (runoff escaping around one side) 

Inspection and Maintenance Guidelines: 

(1) Inspection should be made weekly and after each rainfa ll by the responsible party. 
For installations in streambeds, additional daily inspections should be made. 

(2) Remove sediment and other debris when buildup reaches 6 inches and dispose of 
the accumulated silt in an approved manner that will not cause any additional 
siltation. 

(3) Repair any loose wire sheathing. 

(4) The berm should be reshaped as needed during inspection. 

(5) The berm should be replaced when the structure ceases to fun ction as intended 
due to silt accumulation among the rocks, washout, construction traffi c damage, 
etc. 

(6) The rock berm should be left in place until all upstream areas are stabilized and 
accumulated silt removed. 
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1.4.6 High Service Rock Berms 

A high service rock berm should be des ignated in areas of important environmental 
significance such as in steep canyons or above permanent springs, pools, recharge 
features, or other environmentally sensitive areas that may require a higher level of 
protecti on. Thi s type of sediment barrier combines the characteri stics of a silt fence and a 
rock berm to provide a substantial level of sediment reduction and a sturdy enough 
barrier to withstand higher flows. The drainage area to this dev ice should not exceed 5 
acres and the slope should be less than 30%. 

Woven Wire Sheathing 

I 
24"MINIMUM 

3" TO 5"OPEN 
GRADED ROCK 

~ 
,~ 

24" MINIMUM 
I I 
I -~~ ,-- SILT FENCE 

I .. /'- ,- Woven Wire Sheathing 

... FLOW 

Cross - Section 

-- FLOW 

Figure 1-29 Schematic Diagram of High Service Rock Berm (LCRA, 1998) 
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Materials : 

( I) Sil t fence material should be polypropylene, polyethylene or polyamide woven or 
nonwoven fabric. The fabric width should be 36 inches, with a minimum uni t 
weight of 4.5 ozlyd, mullen burst strength exceeding 190 Ib/in2

, ultrav iolet 
stability exceeding 70%, and minimum apparent opening size of U.S . Sieve No. 
30. 

(2) Fence posts should be made of hot rolled stee l, at least 4 feet long with Tee or Y
bar cross section, surface painted or galvanized, minimum nominal weight 1.25 
Iblrr, and Brindell hardness exceeding 140. Rebar (either #5 or #6) may also be 
used to anchor the berm. 

(3) Woven wire backing to support the fabric should be galvanized 2" x 4" welded 
wire, 12 gauge minimum. 

(4) The berm structure should be secured with a woven wire sheathing hav ing 
maximum opening of 1 inch and a minimum wire diameter of 20 gauge 
ga lvanized and should be secured with shoat rings . 

(5) Clean, open graded 3- to 5- inch diameter rock should be used, except in areas 
where high veloc ities or large vo lumes of fl ow are expected, where 5- to 8- inch 
diameter rocks may be used. 

Installation: 

(1 ) Layout the woven wire sheathing perpendicular to the fl ow line. The sheathing 
should be 20 gauge woven wire mesh with 1- inch openings. 

(2) Install the silt fence along the center of the proposed berm placement, as with a 
normal silt fence described in Section 2.4.3 . 

(3) Place the rock along the sheathing on both sides of the silt fence as shown in the 
di agram (Figure I -29), to a height not less than 24 inches. Clean, open graded 3-
5" diameter rock should be used, except in areas where high velocities or large 
volumes of flow are expected, where 5- to 8- inch diameter rock may be used. 

(4) Wrap the wire sheathing around the rock and secure with tie wire so that the ends 
of the sheathing overlap at least 2 inches, and the berm retains its shape when 
walked upon. 

(5) The high serv ice rock berm should be removed when the site is revegetated or 
otherwise stabilized or it may remain in place as a permanent BMP if drainage is 
adequate. 
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Common Trouble Points: 

(1) Insuffi cient berm height or length (runoff quickly escapes over top or around 
sides of berm). 

(2) Berm not installed perpendicular to flow line (runoff escaping around one side) . 

(3) Internal silt fence not anchored securely to ground (high flows di splacing berm). 

(4) When installed in streambeds, they often result in diversion scour, so their use in 
this setting is not recommended. 

Inspection and Maintenance Guidelines: 

(I) Inspection should be made weekly and after each rainfall by the responsible party. 
For installations in streambeds, additional daily inspections should be made on 
rock berm. 

(2) Remove sediment and other debris when buildup reaches 6 inches and dispose of 
the accumulated silt of in an approved manner. 

(3) Repair any loose wire sheathing. 

(4) The berm should be reshaped as needed during inspection. 

(5) The berm should be replaced when the structure ceases to function as intended 
due to silt accumulation among the rocks, washout, construction traffic damage, 
etc. 

(6) The rock berm should be left in place until all upstream areas are stabilized and 
accumulated silt removed. 
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1.4.7 Brush Berms 

Organic litter and spoil material from site clearing operations is usually burned or hauled 
away to be dumped elsewhere. Much of this material can be used effectively on the 
construction site itself. In areas where dense juniper (know loca lly as "cedar") thickets 
must be cleared, construction of brush berms from the cut juniper branches can be an 
effective alternative to installation of silt fences. The key to constructing an effic ient 
brush berm is in the method used to obtain and place the brush. It will not be acceptable 
to simply take a bulldozer and push whole trees into a pile. This method does not assure 
continuous ground contact with the berm and will allow uncontrolled fl ows under the 
berm. 

Brush berms may be used where there is little or no concentration of water in a channel 
or other drainage way above the berm . The size of the drainage area should be no greater 
than one-fourth of an acre per 100 feet of barrier length ; the max imum slope length 
behind the barrier should not exceed 100 feet; and the maximum slope gradient behind 
the barrier should be less than 50 percent (2 :1 ). Figure 1-3 0 illustrates a brush berm. 

Materials: 

(1 ) The brush should consist of woody brush and branches, preferably juniper less 
than 2 inches in diameter. 

(2) The filter fabri c should conform to the spec ifications for filter fence fabric. 

(3) The rope should be Y4 inch polypropylene or nylon rope. 

(4) The anchors should be 3/8- inch diameter rebar stakes that are 18- inches long. 

Guidelines fo r installation: 

( I) Layout the brush berm following the contour as closely as possible. 

(2) The juniper limbs should be cut and hand placed with the vegetated part of the 
limb in close contact with the ground. Each subsequent branch should overlap the 
prev ious branch prov iding a shingle effect. 

(3) The brush berm should be constructed in li fts with each layer extending the entire 
length of the berm before the next layer is started. 
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1. EXCAVATE A 4"X 4" TRENCH ALONG 
THE UPHILL EDGE OF THE BRUSH 
BARRIER. 

3. BACKFILL AND COMPACT THE 
EXCAVATED SOIL. 

2. DRAPE FILTER FABRIC OVER THE 
BRUSH BARRIER AND INTO THE 
TRENCH. FABRIC SHOULD BE 
SECURED IN THE TRENCH WITH 
STAKES SET APPROXIMATELY 36" 
O.C. 

4. SET STAKES ALONG THE DOWN
HILL EDGE OF THE BRUSH 
BARRIER, AND ANCHOR BY TYING 
TWINE FROM THE FABRIC TO THE 
STAKES. 

Figure 1-30 Schematic Diagram of a Brush Berm (VA Dept. of Conservation, 1992) 

1-79 

1. EXCAVATE A 4"X 4" TRENCH ALONG 
THE UPHILL EDGE OF THE BRUSH 
BARRIER. 

3. BACKFILL AND COMPACT THE 
EXCAVATED SOIL. 

2. DRAPE FILTER FABRIC OVER THE 
BRUSH BARRIER AND INTO THE 
TRENCH. FABRIC SHOULD BE 
SECURED IN THE TRENCH WITH 
STAKES SET APPROXIMATELY 36" 
O.C. 

4. SET STAKES ALONG THE DOWN
HILL EDGE OF THE BRUSH 
BARRIER, AND ANCHOR BY TYING 
TWINE FROM THE FABRIC TO THE 
STAKES. 

Figure 1-30 Schematic Diagram of a Brush Berm (VA Dept. of Conservation, 1992) 

1-79 



(4) A trench should be excavated 6- inches wide and 4- inches deep along the length of 
the barrier and immediately uphill from the barrier. 

(5) The fi lter fabric should be cut into lengths suffic ient to lay across the barrier from 
its up-s lope base to just beyond its peak. The lengths of fil ter fabric should be 
draped across the width of the barrier with the uphill edge placed in the trench and 
the edges of adj acent pieces overlapp ing each other. Where joints are necessary, 
the fabric should be sp li ced together with a minimum 6- inch overlap and securely 
sealed. 

(6) The trench should be backfilled and the soil compacted over the fil ter fabric. 

(7) Set stakes into the ground along the downhill edge of the brush barrier, and 
anchor the fabric by ty ing rope from the fa bric to the stakes. Drive the rope 
anchors into the ground at approxi mately a 45-degree angle to the ground on 6-
foot centers. 

(8) Fasten the rope to the anchors and ti ghten berm securely to the ground with a 
minimum tension of 50 pounds. 

(9) The height of the brush berm should be a minimum of 24 inches after the securing 
ropes have been tightened. 

Common Trouble Points: 

(I ) Gaps between berm and ground due to uneven ground surface, inadequately 
compacted berm, or inadequately secured berm (runoff passing directly under 
berm). 

(2) Berm rece iving excess ive vo lumes or velocities of fl ow (runoff overtopping or 
displac ing berm) . 
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Inspection and Maintenance Guidelines: 

(I) The area upstream from the brush berm should be maintained in a condition that 
will allow accumulated silt to be removed following the runoff of a rainfall event. 

(2) The berm should be inspected weekly or after each rainfa ll event. 

(3) When the silt reaches a depth of 6 inches is should be removed and di sposed of 
appropriately and in a manner that will not contribute to add itional siltat ion. 

(4) Periodic tightening of the anchoring ropes may be requ ired due to shrinkage of 
the brush berm as it deteriorates over time; 

(5) Brush berms should be replaced after 3 months or be repaired or reconstructed 
when loss of foliage occurs or, in the opinion of the TCEQ, they no longer 
function as intended. 
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1.4.8 Check Dams 

Check dams are small barriers conslstll1g of rock or earthen berms placed across a 
drainage swale or ditch. They reduce the velocity of small concentrated flows, provide a 
limited barrier for sediment and help disperse concentrated flows, reducing potential 
erosion. 

They are used primarily in long drainage swales or ditches in which permanent 
vegetation may not be established and erosive velocities are present. They are typically 
used in conjunction with other techniques such as inlet protection, riprap or other 
sediment reduction techniques. Check dams provide limited treatment. They are more 
useful in reducing flow to acceptable levels for other techniques (NCTCOG, 1993 b). 

Although check dams are effective in reducing fl ow velocity and thereby the potent ial for 
channel erosion, it is usually better to establish a protective vegetative lining before flow 
is confined or to install a structural channel lining. However, under circumstances where 
this is not feasible, check dams are useful. 

Materials: 

Altho ugh many di fferent types of material can be used to create check dams, aggregate 
and riprap produce a more stable structure. 

(1) If the drainage area is less than 2 acres, coarse aggregate alone can be used for the 
dam. 

(2) For drainage areas between 2 and 10 acres, a combination of coarse aggregate and 
riprap as shown in Figure 1-31 should be used. 

Guidelines for installation: 

(1) The dam height should be between 18 and 36 inches . 

(2) The center of the check dam should be at least 6 inches lower than the outer 
edges . Field experience has shown that many dams are not constructed to promote 
this "weir" effect. Stormwater flows are then forced to the stone-soil interface, 
thereby promoting scour at that point and subsequent failure of tlle structure to 
perform its intended function. 

(3) The dam should be des igned so that the 2-year, 24-hour storm can pass the dam 
without causing excess ive upstream fl ooding. 
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Figure 1-31 Diagram of a Rock Check Dam (VA Dept. of Conservation, 1992) 

1-83 

2 ACRES OR LESS OF DRAINAGE AREA: 

(DOWNSTREAM VIEW) 

COARSE AGGREGATE 

FLOW 

2- 10 ACRES OF DRAINAGE AREA: 

FILTER CLOTH 

(OPTIONAL) 

COARSE AGGREGATE 

FLOW 

(DOWNSTREAM VIEW) 

r 
3' 

3' 

1 

r 

~ CLASS I RlPRAP 

Figure 1-31 Diagram of a Rock Check Dam (VA Dept. of Conservation, 1992) 

1-83 



(4) For added stabi li ty, the base of the check dam can be keyed into the so il 
approximately 6 inches. 

(5) The maximum spacing between the dams should be such that the toe of the 
upstream dam is at the same elevation as the top of the downstream dam. 

(6) Stone should be placed according to the configuration in Figure \ -3 \ . Hand or 
mechanica l placement will be necessary to achieve complete coverage of the ditch 
or swale and to insure that tl~ center of the dam is lower than the edges . 

(7) Filter cloth may be used under the stone to provide a stable foundation and to 
facilitate the removal of the stone. 

Common Trouble Points: 

(1) Check dams installed in grass- lined channels may kill the vegetative lining if 
submergence after rains is too long and/or silting is excess ive. 

(2) If check dams are used in grass- lined channels that will be mowed, care should be 
taken to remove all the stone when the dam is removed. Stones often wash 
downstream and can damage mowing equipment and present a safety hazard. 

Inspection and Maintenance Guidelines: 

(1) Check dams should be inspected and checked for sediment accumulation after 
each runoff-producing storm event. 

(2) Sed iment should be removed when it reaches one half of the original height of the 
measure. 

(3) 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. 
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1.4.9 Sand Bag Berm 

The purpose of a sandbag berm (F igure 1-32) is to intercept sediment- laden water from 
disturbed areas such as construction in streambeds, create a retention pond, deta in 
sediment and release water in sheet fl ow. Sand bag berms are used only during 
construction act ivities in streambeds when the contributing drainage area is between 5 
and 10 acres and the slope is less than 15%, i.e., utility construction in channels, 
temporary channel cross ing for construction equipment, etc. 

An additional option for use in streambeds is a rock berm, appropriately sized for the 
channel. Plasti c facing should be installed on the upstream side and the berm anchored to 
be streambed by drilling into the rock and driving in "T" posts or rebar (#5 or #6) spaced 
appropriately. 

Materials: 

(I) The sand bag material should be polypropylene, polyethylene, polyamide or 
cotton burlap woven fabric, minimum unit weight 4 oz/yd 2

, mullen burst strength 
exceeding 300 psi and ultraviolet stability exceeding 70 percent. 

(2) The bag length should be 24 to 30 inches, width should be 16 to 18 inches and 
thickness should be 6 to 8 inches. 

(3) Sandbags should be filled with coarse grade sand, free from deleterious material. 
All sand should pass through a No. 10 sieve. The filled bag should have an 
approximate we ight of 40 pounds. 

(4) Outlet pipe should be schedule 40 or stronger polyv inyl chloride (PVC) having a 
nominal internal diameter of 4 inches . 

Guidelines for installation: 

(I) The berm should be a minimum height of 18 inches, measured from the top of tl-e 
existing ground at the upslope toe to the top of the berm. 

(2) The berm should be sized as shown in the plans but should have a mlllimum 
width of 48 inches measured at the bottom of the berm and 16 inches measured at 
the top of the berm. 

(3) Runoff water should flow over the tops of the sandbags or through 4- inch 
diameter PVC pipes embedded below the top layer of bags as shown in Figure 
1-32 . 
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Figure 1-32 Schematic of a Sand Bag Berm (NCTCOG, 1993) 

(4) When a sandbag is filled with material , the open end of the sandbag should be 
stapled or tied with nylon or poly cord. 

(5) Sandbags should be stacked in at least three rows abutting each other, and In 

staggered arrangement. 

(6) The base of the berm should have at least 3 sandbags. These can be reduced to 2 
and 1 bag in the second and third rows respectively . 

(7) For each additional 6 inches of height, an additional sandbag must be added to 
each row width. 
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(4) When a sandbag is filled with material , the open end of the sandbag should be 
stapled or tied w ith nylon or po ly cord. 

(5) Sandbags should be stacked in at least three rows abutting each other, and 111 

staggered arrangement. 

(6) The base of the berm should have at least 3 sandbags. These can be reduced to 2 
and I bag in the second and third rows respectively. 

(7) For each add itional 6 inches of height, an additional sandbag must be added to 
each row width. 
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(8) A bypass pump-around system, or similar alternative, should be used In 

conjunction with the berm for effective dewatering of the work area. 

Common Trouble Points: 

(1 ) Ponding will occur directly upstream from the berm creating the poss ibili ty of 
fl ooding, which should be considered prior to its placement. 

(2) Berms are often damaged during periods of high fl ow, which increases the 
maintenance requirements. 

Inspection and Maintenance Guidelines: 

(1) The sand bag berm should be inspected weekly and after each rain . 

(2) The sandbags should be reshaped or replaced as needed during inspection. 

(3) When the silt reaches 6 inches, the accumulated silt should be removed and 
disposed of at an approved site in a manner that will not contribute to additional 
siltation. 

(4) The sandbag berm should be left in place until all up stream areas are stabi lized 
and accumulated silt removed; removal should be done by hand. 
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1.4.10 Vegetative Buffers 

Buffer zones are undisturbed strips of natural vegetation or an estab lished suitable 
planting that will provide a living filter to reduce soil erosion and runoff velocities . 
Natural buffer zones are used along streams and other bodies of water that need 
protection from erosion and sed imentation. Vegetative buffers can be used to protect 
natural swales and be incorporated into natural landscaping of an area. They can provide 
critica l habitat adjacent to streams and wetlands, as well as assisting in contro lling 
erosion, especially on unstable steep slopes. 

The buffer zone can be an area of vegetation that is left undisturbed during construction, 
or it can be newly planted. If buffer zones are preserved, exist ing vegetation, good 
planning, and site management are needed to prevent disturbances such as grade changes, 
excavation, damage from equ ipment, and other activities . The creation of new buffer 
str ips requires the estab li shment of a good dense turf (at least 80% coverage), trees, and 
shrubs. 

Guidelines for installation: 

(1) Preserving natural vegetation or plantings in clumps, blocks, or strips is generally 
the easiest and most successfu l metlnd. 

(2) All unstable steep slopes shou ld be left in natural vegetation. 

(3) Fence or flag clearing limits and keep all equ ipment and construction debris out 
of the natural areas. 

(4) Keep all excavations outside the dripline of trees and shrubs. 

(5) Debris or extra soil should not be pushed into the buffer zone area because it wi ll 
cause damage from burying and smothering. 

(6) The minimum width of a vegetative buffer used for sediment contro l should be 50 
feet. 

Inspection and Maintenance Guidelines: 

Inspection and carefu l maintenance are important to ensure healthy vegetation . The need 
for routine maintenance such as mowing, fertilizing, irrigating, and weed and pest contro l 
wi ll depend on the species of plants and trees, soil types, location and climatic conditions. 
County agricu ltural extension agencies are a good source of this type of information. 
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1.4.11 Inlet Protection 

Storm sewers that are made operationa l prior to stabilization of the associated drainage 
areas can convey large amounts of sediment to natural drainage ways. In case of extreme 
sed iment loading, the storm sewer itself may clog and lose a major portion of its capacity. 
To avoid these problems, it is necessary to prevent sediment from entering the system at 
the inlets. The following guidelines for inlet protection are based primarily on 
recommendations by the Virginia Dept. of Conservation and Recreation (1992) and the 
North Central Texas Council of Governments (NCTCOG, 1993b). 

In developments for which drainage is to be conveyed by underground storm sewers (ie. , 
streets with curbs and gutters), a ll inlets that may receive storm runoff from disturbed 
areas shou ld be protected. Temporary inlet protection is a series of different measures 
that provide protection against si lt transport or accumu lation in storm sewer systems. 
This clogging can greatly reduce or completely stop the flow in the pipes. The different 
measures are used for different site conditions and inlet types. 

Care should be taken when choosing a specific type of inlet protection. Field experience 
has shown that inlet protection that causes excessive ponding in an area of high 
construction activity may become so inconvenient that it is removed or bypassed, thus 
transmitting sed iment-laden flows unchecked. In such situations, a structure w ith an 
adequate overflow mechanism shou ld be utilized. 

It should also be noted that inlet protection devices are designed to be installed on 
construction sites and not on streets and roads open to the public. When used on public 
streets these devices will cause (Xlnding of runoff, which can cause minor flooding and 
can present a traffic hazard. An example of appropriate siting would be a new 
subd ivision where the storm drain system is installed before the area is stabi lized and the 
streets open to the general public. When construction occurs adjacent to active streets, 
the sediment shou ld be contro lled on site and not on public thoroughfares. Occasionally, 
roadwork or utility installation wi ll occur on public roads. In these cases, inlet protection 
is an appropriate temporary BMP. 

The following inlet protection devices are for drainage areas of one acre or less . Runoff 
from larger disturbed areas shou ld be routed to a temporary sed iment trap or basin. 

Filter barrier protection using silt fence is appropriate when the drainage area is less than 
one acre and the basin slope is less than five percent. This type of protection is not 
app licable in paved areas. 

Block and grave l protection is used when flows exceed 0.5 cubic feet per second and it is 
necessary to a llow for overtopping to prevent flooding. This form of protection is also 
useful for curb type inlets as it works well in paved areas. 
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is an appropriate temporary BMP. 

The following inlet protection dev ices are fo r dra inage areas of one acre or less. Runoff 
from larger di sturbed areas should be routed to a temporary sediment trap or bas in. 

Filter barr ier protection using silt fence is appropriate when the drainage area is less than 
one acre and the basi n slope is less than five percent. This type of protection is not 
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Wire mesh and gravel protection is used when flows exceed 0.5 cubic feet per second and 
construction traffic may occur ove r the inlet. This form of protection may be used with 
both curb and drop inlets. 

Excavated impoundment protection around a drop inlet may be used for protection 
against sediment entering a storm drain inlet. With thi s method, it is necessary to install 
weep holes to allow the impoundment to drain completely. If this measure is 
implemented, the impoundment should be sized such that the vo lume of excavation is 
3,600 cubic feet per acre (equivalent to I inch of runoff) of disturbed area entering the 
inlet. 

Materials: 

(I) Filter fabri c should be a nylon reinforced polypropylene fabric which meets the 
following minimum criteria: Tensile Strength, 90 lbs.; Punctme Rating, 60 Ibs.; 
Mullen Burst Rating, 280 psi; Apparent Opening Size, U.S . Sieve No. 70. 

(2) Posts for fabric should be 2" x 4" pressure treated wood stakes or ga lvanized 
steel, tubular in cross-section or they may be standard fence "T" posts. 

(3) Concrete blocks should be standard 8" x 8" x 16" concrete masonry units. 

(4) Wire mesh should be standard hardware cloth or comparable wire mesh with an 
opening size not to exceed 112 inch. 

Guidelines for installation : 

Silt Fence Drop Inlet Protection 

(I) Silt fence should conform to the specifications listed above and should be cut 
from a continuous roll to avoid joints. 

(2) For stakes, use 2 x 4- inch wood or equivalent metal with a minimum length of 3 
feet. 

(3) Space stakes evenly around the perimeter of the inlet a maximum of 3 feet apart, 
and securely drive them into the ground, approximately 18 inches deep (F igme 
1-33). 

(4) To prov ide needed stability to the installation, a frame with 2 x 4- inch wood strips 
around the crest of the overflow area at a maximum of 112 feet above the drop 
inlet crest should be provided. 
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Figure 1-33 Filter Fabric Inlet Protection (NCTCOG, 1993) 

(5) Place the bottom 12 inches of the fa bric in a trench and backfi II the trench with 12 
inches of compacted soil. 

(6) Fasten fabri c secure ly by staples or wire to the stakes and frame. Jo ints must be 
overlapped to the next stake. 

(7) It may be necessary to build a temporary di ke on the down slope s ide of the 
structure to prevent bypass flow. 
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(5) Place the bottom 12 inches of the fabric in a trench and backfill the trench with 12 
inches of compacted so il. 

(6) Fasten fabri c secure ly by staples or wire to the stakes and frame. Jo ints must be 
overlapped to the next stake. 

(7) It may be necessary to build a temporary dike on the down slope s ide of the 
structure to prevent bypass flow. 
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If the drop inlet is above the fini shed grade, the grate may be completely covered with 
filter fabric. The fa bric should be securely attached to the entire perimeter of the inlet 
using l"x 2" wood strips and appropriate fasteners. 

Gravel and Wire Mesh Drop Inlet Sediment Filter 

(1) Wire mesh should be laid over the drop inlet so that the wire extends a minimum 
of 1 foo t beyond each side of the inlet structure. Wire mesh with 1/2- inch 
openings should be used. If more than one strip of mesh is necessary, the strips 
should be overlapped (see Figure 1-34). 

'---- SEDIMENT 

GRAVEL !I2" MIN. DEPTH) 

RUNOFF WAT ER 
WITH SEDIMENT 

FIL TERED WA TER 

CROSS SECTlON 
N.T.S. 

Figure 1-34 Wire Mesh and Gravel Inlet Protection (NCTCOG, 1993) 

(2) Coarse aggregate should be placed over the wire mesh as indicated in Figure 1-34. 
The depth of stone should be at least 12 inches over the entire inlet opening. The 
stone should extend beyond the inlet opening at least 18 inches on all sides. 

(3) If the stone fi lter becomes clogged with sediment so that it no longer adequately 
perfo rms its function, the stones must be pulled away from the inlet, cleaned 
and/or replaced. 

Note: This filtering dev ice has no overflow mechanism; therefore, ponding is likely 
especially if sediment is not removed regularly. This type of dev ice should never be used 
where overflow may endanger an exposed fi ll slope. Consideration should also be given 
to the possible effects of ponding on traffic movement, nearby structures, working areas, 
adj acent property, etc. 
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Block and Gravel Drop Inlet Sediment Filter 

( I) Place concrete blocks lengthwise on their sides in a single row around the 
perimeter of the inlet, with the ends of adj acent blocks abutt ing. The height of the 
barrier can be varied, depending on design needs, by stacking combinations of 4-
inch, 8- inch and 12- inch wide blocks. The barri er of blocks should be between 12 
and 24 inches high. 

(2) Wire mesh should be placed over the outside vertica l face (webbing) of the 
concrete blocks to prevent stone from being washed through the holes in the 
blocks. Wire mesh with 112- inch openings should be used. 

(3) Stone should be piled against the wire to the top of the block barrier, as shown in 
Figure 1-35. 

(4) If the stone filter becomes clogged with sediment so that it no longer adequately 
perfo rms its function, the stone must be pulled away fro m the blocks, cleaned and 
replaced. 

Block and Gravel Curb Inlet Sediment Filter 

( I) Two concrete blocks should be placed on their sides abutting the curb at either 
side of the inlet opening. 

(2) A 2- inch x 4- inch stud sho uld be cut and placed through the outer holes of each 
spacer block to help keep the front blocks in place. 

(3) Concrete blocks should be placed on their sides across the front of the inlet and 
abutting the spacer blocks as depicted in Figure 1-35. 

(4) Wire mesh should be placed over the outside vertica l face (webbing) of the 
concrete blocks to prevent stone from being washed through the holes in the 
blocks. Wire mesh with I12- inch openings should be used. 

(5) Coarse aggregate 910uld be piled against the wire to the top of the barrier as 
shown in Figure 1-35 . 

(6) If the stone filter becomes clogged with sediment so that it no longer adequately 
performs its functi on, the stone must be pulled way from the blocks, cleaned 
and/or replaced. 
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ClJm N..ET PROTECTION 
N.T.S. 

Figure 1-35 Block and Gravel Inlet Protection (NCTCOG, 1993) 

Excavated Drop Inlet Sediment Trap 

(I) The excavated trap should be sized to provide a mll1lmUm storage capacity 
calcu lated at 3,600 cubic feet per acre of drainage area. A trap should be no less 
than I-foot nor more than 2 feet deep measured from the top of the inlet structure. 
Side slopes should not be steeper than 2:1 (see Figure 1-36). 
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Figure 1-35 Block and Gravel Inlet Protection (NCTCOG, 1993) 

Excavated Drop Inlet Sediment Trap 

(I) The excavated trap should be sized to provide a mll1lmUm storage capacity 
calculated at 3,600 cubic feet per acre of drainage area. A trap should be no less 
than I-foot nor more than 2 feet deep measured from the top of the inlet structure. 
Side slopes should not be steeper than 2: I (see Figure 1-36). 
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SIDESLOPE 2: 1 OR 

IBOIETAIC PI..AN YEW 
N.T.S. 

FILTER GRAVEL 
FOR COVERING 
WEEP HOLES 

FILTER GRAVEL FOR 
WEEP HOLE PROTECTION 

1" OIA. WEEP HOLES. TO BE FILLED WITH 
GROUT PRIOR TO BACKFILLING OF STORAGE 
AREA. 

SECTION A-A 
N.T.S. 

Figure 1-36 Excavated Inlet Protection (NCTCOG, 1993) 

(2) The slope of the bas in may vary to fit the drainage area and terrain. Observations 
must be made to check trap effi ciency and modifications should be made as 
necessary to ensure sati sfactory trapping of sediment. Where an inlet is located so 
as to receive concentrated fl ows, such as in a highway median, it is recommended 
that the bas in have a rectangular shape in a 2: 1 (length/width) rati o, with the 
length oriented in the direction of the fl ow. 
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(2) The slope of the bas in may vary to fit the drainage area and terrain. Observations 
mllst be made to check trap effi ciency and modifications should be made as 
necessary to ensure satisfactory trapping of sediment. Where an inlet is located so 
as to receive concentrated fl ows, sllch as in a highway median, it is recommended 
that the bas in have a rectangular shape in a 2: 1 (length/width) rati o, with the 
length oriented in the direction of the fl ow. 

1-95 



(3) Sediment should be removed and the trap restored to its original dimens ions when 
the sed iment has accumulated to one- half the design depth of the trap. Removed 
sed iment should be deposited in a suitable area and in a manner such that it will 
not erode. 

Curb Inlet Protection lVith 2-inch x 4-inch Wooden Weir 

(1) Attach a continuous piece of wire mesh (30- inch minimum width x inlet throat 
length plus 4 feet) to the 2- inch x 4- inch wooden we ir (with a total length of 
throat length plus 2 feet) as shown in Figure 1-37. Wood should be "construction 
grade" lumber. 

(2) Place a piece of approved filter cloth of the same dimensions as the wire mesh 
over the wire mesh and securely attach to the 2- inch x 4- inch weir. 

(3) Securely nail the 2- inch x 4- inch wei r to the 9- inch long vertica l spacers which 
are to be located between the weir and inlet face at a maximum 6- foot spacing. 

(4) Place the assembly against the inlet throat and nail 2-foot (m inimum) lengths of 
2- inch x 4- inch board to the top of the weir at spacer locations. These 2- inch x 4-
inch anchors should extend across the inlet tops and be held in place by sandbags 
or alternate weight. 

(5) The assembly should be placed so that the end spacers are a minimum 1 foot 
beyond both ends of the throat opening. 

(6) Form the wire mesh and filter cloth to the concrete gutter and against the face of 
curb on both sides of the inlet. Place coarse aggregate over the wire mesh and 
filter fab ric in such a manner as to prevent water from entering the inlet under or 
around the filter cloth. 

(7) This type of protection should be inspected frequently and the filter cloth and 
stone rep laced when clogged with sed iment. 

(8) Assure that storm flow does not bypass inlet by insta lling temporary earth or 
asphalt dikes directing flow into inlet. 
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asphalt dikes directing flow into inlet. 
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EMERGENCY OVERFLOW 

PERSPECTIVE VIEW 

'1' x 4" 

SIDE ELEVATION 

SPECIFIC APPLICA nON 

2' MINIMUM LENGTH 

OF 2' X 4" 

• 
GRAVEL 

THIS METHOD OF INLET PROTECTION IS APPLICABLE ::I 
TO CURB IN LETS WHERE A STURDY, COMPACT INSTALLATION IT 
IS DESIRED. EMERGENCY OVERFLOW CAPABILITIES ARE 
MINIMAL, SO EXPECT SIGNIFICANT PONDING WITH THIS 
MEASURE. 

SAND BAG OR 
ALTERNATE WEIGHT 

INLET l TO 
PIPE 

Figure 1-37 Wooden Weir Curb Inlet Protection (VA Dept of Conservation, 1992) 

Common Trouble Points: 

(1) Gaps between the inlet protect ion and the curb (flows bypass around side of 
filter) . 

(2) Filter fa bric ski rt not anchored to pavement (flows pass under filter). 
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Figure 1-37 Wooden Weir Curb Inlet Protection (VA Dept of Conservation, 1992) 

Common Trouble Points: 

(l) Gaps between the inlet protection and the curb (flows bypass around side of 
fi Iter). 

(2) Filter fabric skirt not anchored to pavement (flows pass LInder filter) . 
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Bagged Gravel Inlet Filter 

Sandbags filled with pea gravel can also be used to construct a sed iment barrier around 
curb and drain inlets. The sandbags should be filled with washed pea gravel and stacked 
to form a continuous barrier about I foot high around the inlets. The bags should be 
tightly abutted against each other to prevent runoff fi·om flowing between the bags. Thi s 
measure should be insta lled as shown in Figure 1-38. 

~Tc ~/N /tl/£.Ef-t----II--_ 

--

~o d4G5 JW/ flA 
~.<1V£L r/L.£.E~ 

~o &JG.5 N/.P6d 
~V.cLfiL~ -

Figure 1-38 Diagram of Bagged Gravel Grate Inlet Protection (Pape-Dawson) 
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Sandbags filled with pea gravel can also be used to construct a sed iment barrier around 
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Figure 1-39 Diagram of Bagged Gravel Curb Inlet Protection (Pape-Dawson). 

Inspection and Maintenance Guidelines : 

( I) Inspection should be made weekly and after each rainfa ll. Repair or replacement 
should be made promptly as needed by the contractor. 

(2) Remove sediment when buildup reaches a depth of 3 inches . Removed sediment 
should be deposited in a suitable area and in such a manner that it w ill not erode. 

(3) C heck placement of dev ice to prevent gaps between dev ice and curb . 

(4) Inspect fi lter fabric arxl patch or replace if torn or missi ng. 
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Figure 1-39 Diagram of Bagged Gravel Curb Inlet Protection (Pape-Dawson). 

Inspection and Maintenance Guidelines: 

(1) Inspection should be made week ly and after each rainfall. Repair or replacement 
should be made promptly as needed by the contractor. 

(2) Remove sediment when buildup reaches a depth of 3 inches. Removed sediment 
should be deposited in a suitab le area and in sLich a manner that it wi ll not erode. 

(3) Check placement of device to prevent gaps between device and curb. 

(4) Inspect filter fabric and patch or replace if torn or missing. 
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(5) Structures should be removed and the area stabilized only after the remaining 
drainage area has been properly stabilized. 
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(5) Structures should be removed and the area stabilized only after the remaining 
drainage area has been properly stabilized. 
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1.4.1 2 Stone Outlet Sediment Trap 

A stone outlet sediment trap is an impoundment created by the placement of an earthen 
and stone embankment to prevent so il and sediment loss fi'om a site. The purpose of a 
sediment trap is to intercept sediment - laden runoff and trap the sediment in order to 
protect drainage ways, properties and rights of way below the sediment trap from 
sedimentation. A sediment trap is usually installed at points of di scharge from disturbed 
areas. The drainage area for a sediment trap is recommended to be less than 5 acres. 
Larger areas should be treated using a sediment bas in . A sediment trap diffe rs from a 
sediment bas in mainly in the type of discharge structure. A schematic of a sediment trap 
is shown in Figure 1-40. 

The trap should be located to obtain the maximum storage benefit fi'om the terrain, for 
ease of c leanout and di sposa l of the trapped sediment and to minimize interfe rence with 
construction activities . The volume of the trap should be at least 3600 cubic feet per acre 
of drainage area. 

Materia ls: 

(1) 

(2) 

All aggregate should be at least 3 inches in diameter and should not exceed a 
vo lume of 0.5 cubic foot. 

The geotextile fabric specification should be woven polypropylene, polyethylene 
or polyamide geotextile, minimum unit weight of 4.5 oz/yd2

, mullen burst 
strength at least 250 Ib/in2

, ultrav iolet stabili ty exceeding 70%, and equivalent 
opening size exceeding 40. 

Installation : 

(1) Earth Embankment: Place fill material in layers not more than 8 inches in loose 
depth. Before compaction, moisten or aerate each layer as necessary to prov ide 
the optimum moisture content of the material. Compact each layer to 95 percent 
standard proctor density . Do not place material on surfaces that are muddy or 
frozen. Side slopes for the embankment are to be 3: l. The minimum width of the 
embankment should be 3 feet. 

(2) A gap is to be left in the embankment in the location where the natural confluence 
of runoff crosses the embankment line. The gap is to have a width in feet equal to 
6 times the drainage area in acres. 

(3) Geotextile Covered Rock Core: A core of fi lter stone hav ing a minimum height of 
1.5 feet and a minimum width at the base of 3 feet should be placed across the 
opening of the earth embankment and should be covered by geotextile fabric 
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which should extend a minimum distance of 2 feet in either directi on from the 
base of the fi lter stone core. 

(4) Filter Stone Embankment: Filter stone should be placed over the geotextile and is 
to have a side slope which matches that of the earth embankment of 3: 1 and 
should cover the geotextile/rock core a minimum of 6 inches when installation is 
complete . The crest of the outlet should be at least 1 foot below the top of the 
embankment. 

Common Trouble Points: 

(1) Can cause minor flooding upstream of dam, impacting construction operations. 

(2) The cost of construction, availabili ty of materi als, and the amount of land required 
limit the application of this measure. 

Inspection and Maintenance Guidelines : 

(l ) Inspection should be made weekly and after each rainfa ll. Check the 
embankment, spillways, and outlet for erosion damage, and inspect the 
embankment for piping and settlement. Repair should be made promptly as 
needed by the contractor. 

(2) Trash and other debris should be removed after each rainfa ll to prevent clogg ing 
of the outlet structure. 

(3) Sediment should be removed and the trap restored to its original dimensions when 
the sediment has accumulated to half of the des ign depth of the trap . 

(4) Sediment removed from the trap should be depos ited in an approved spoil s area 
and in such a manner that it will not cause additional siltation. 
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Figure 1-40 Schematic Diagram of a Sediment Trap (NCTCOG, 1993) 
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1.4.13 Sediment Basins 

The purpose of a sediment basin is to intercept sediment- laden runoff and trap the 
sediment in order to protect drainage ways, properties and rights of way below the 
sediment bas in from sedimentation. A sediment bas in is usually installed at points of 
di scharge from di sturbed areas. The drainage area for a sediment basin is recommended 
to be less than 100 acres . 

Sediment bas ins are effective for capturing and slowly releasing the runoff from larger 
disturbed areas thereby allowing sedimentation to take place. A sediment bas in can be 
created where a permanent pond BMP is being constructed. Guidelines for construction 
of the permanent BMP should Ce followed, but revegetati on, placement of underdrain 
piping, and installation of sand or other filter media should not be carried out until the 
site construction phase is complete. A schematic of a sediment bas in is shown in Figure 
1-4 1. 

Materials: 

(1) Riser should be corrugated metal or reinforced concrete pipe or box and should 
have watertight fittin gs or end to end connections of sections. 

(2) An outlet pipe of corrugated metal or reinforced concrete should be attached to 
the riser and should have pos itive fl ow to a stabilized outlet on the downstream 
side of the em bankment. 

(3) An ant ~ vortex device and rubbi sh screen should be attached to the top of the ri ser 
and should be made of polyvinyl chloride or corrugated metal. 

Basin Design and Construction: 

(1 ) For common drainage locations that serve an area with ten or more acres 
di sturbed at one time, a sediment bas in should provide storage for a vo lume of 
runoff from a two-year, 24-hour storm from each disturbed acre drained. The 
ra infall depth:; for the des ign storm are shown fo r each county in Table 1-6. 
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Table 1-6 Design Storm Depth by County (Asquith and R oussel, 2004) 

County 

Bexar 
Comal 
Hays 
Ki nney 
Medina 
Trav is 
Uvalde 
Williamson 

2-year, 24- hou r Storm Depth (in) 

3.8 
3.7 
3.5 
3.2 
3.4 
3.4 
3.3 
3.4 

(2) The bas in length to width rati o should be at least 2: 1 to improve trapping 
effic iency. The shape may be attained by excavation or the use of baffles. The 
lengths should be measured at the elevation of the riser de-watering hole. 

(3) Place fi ll material in layers not more than 8 inches in loose depth. Before 
compaction, moisten or aerate each layer as necessary to prov ide the optimum 
moisture content of the material. Compact each layer to 95 percent standard 
proctor density. Do not place material on surfaces that are muddy or frozen. Side 
slopes fo r the embankment should be 3: 1 (H: V). 

(4) An emergency spillway should be installed adj acent to the embankment on 
undisturbed soil and should be sized to carry the full amount of flow generated by 
a 10-year, 3-hour storm with 1 foot of freeboard less the amount which can be 
carried by the principal outlet control dev ice. 

(5) The emergency spillway should be lined with riprap as should the swale leading 
fi'om the spillway to the normal watercourse at the base of the embankment. 

(6) The principal outlet control dev ice should cons is t of a ri gid vertically oriented 
pipe or box of corrugated metal or reinforced concrete. Attached to thi s structure 
should be a horizontal pipe, which should extend through the embankment to the 
toe of fi ll to prov ide a de-watering outlet for the bas in . 

(7) An anti- vortex device should be attached to the inlet portion of the principal outlet 
contro l dev ice to serve as a rubbi sh screen. 

(8) A concrete base should be used to anchor the principal outlet control dev ice and 
should be sized to provide a safety factor of 1.5 (downward fo rces = 1.5 buoyant 
forces). 

(9) The bas in should include a permanent stake to indicate the sediment level in the 
pool and marked to indicate when the sediment occupies 50% of the bas in volume 
(not the top of the stake). 
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moisture content of the material. Compact each layer to 95 percent standard 
proctor density. Do not place material on surfaces that are muddy or frozen. Side 
slopes for the embankment should be 3: I (H :V) . 

(4) An emergency spillway should be installed adjacent to the embankment on 
undisturbed so il and should be sized to carry the full amount of flow generated by 
a 10-year, 3-hour storm with 1 foot of freeboard less the amount which can be 
carried by the principal outlet control dev ice. 

(5) The emergency spillway should be lined with riprap as should the swale leading 
fi'om the spillway to the normal watercourse at the base of the embankment. 

(6) The principal outlet control device should consis t of a rig id vertically oriented 
pipe or box of corrugated metal or reinforced concrete. Attached to thi s structure 
should be a horizontal pipe, which should extend through the embankment to the 
toe of fill to provide a de-watering outlet for the bas in. 

(7) An anti- vortex device should be attached to the inlet portion of the principal outlet 
control device to serve as a rubbish screen. 

(8) A concrete base should be used to anchor the principal outlet control dev ice and 
should be sized to provide a safety factor of 1.5 (downward fo rces = 1.5 buoyant 
forces). 

(9) The bas in should include a permanent stake to indicate the sediment leve l in the 
pool and marked to indicate when the sediment occupies 50% of the bas in vo lume 
(not the top of the stake) . 
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(10) The top of the riser pipe should remain open and be guarded with a trash rack and 
anti-vortex dev ice. The top of the riser should be 12 inches below the elevation of 
the emergency spillway. The ri ser should be sized to convey the runoff from the 
2-year, 3-hour storm when the water surface is at the emergency sp illway 
elevation. For bas ins with no spillway the ri ser must be sized to convey the runoff 
fi'om the 10-yr, 3-hour storm . 

(11 ) Anti-seep co llars should be included when so il condi tions or length of service 
make piping through the backfill a possibility. 

(1 2) The 48- hour drawdown time will be achieved by using a ri ser pipe perfo rated at 
the point measured from the bottom of the riser pipe equal to Y2 the vo lume of the 
bas in . This is the maximum sediment storage elevation. The size of the 
perfo rati on may be calculated as follows: 

A = A,x .fih 
o C

el 
x 980,000 

Where: 

Ao = Area of the de-watering hole, ~ 
As = Surface area of the bas in, tf 
Crl = Coeffi cient of contraction, approximately 0.6 
h = head of water above the hole, ft 

Perfo rat ing tre riser with multiple holes with a combined surface area 
equal to Ao is acceptable. 

Common Trouble Points: 

(1) Storm events that exceed the des ign storm event can cause damage to the spillway 
structure of the bas in and may cause adverse impacts downstream. 

(2) Piping (flow occurring in the fi ll material) around outlet pipe can cause fa ilure of 
the embankment. 
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Where: 

Ao = Area of the de-watering hole, ft2 
As = Surface area of the bas in, ft2 
CI = Coefficient of contraction, approximately 0.6 
h = head of water above the hole, ft 

Perforating the ri ser with multiple holes with a combined surface area 
equal to Ao is acceptable. 

Common Trouble Points: 

(1) Storm events that exceed the des ign storm event can cause damage to the spillway 
structure of the bas in and may cause adverse impacts downstream. 

(2) Piping (flow occurring in the fill material) around outlet pipe can cause fa ilure of 
the embankment. 
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Inspection and Maintenance Gu idelines : 

(I ) Inspection should be made weekly and after each ra infa ll. Check the 
embankment, spillways, and outlet for eros ion damage, and inspect the 
embankment for piping and settlement. Repair should be made promptly as 
needed by the contractor. 

(2) Trash and other debris should be removed after each rain fa ll to prevent c logg ing 
of the outlet structure. 

(3) Accumulated silt should be removed and the bas in should be re- graded to its 
origina l dimensions at such point that the capac ity of the impoundment has been 
reduced to 75% of its original storage capacity. 

(4) The removed sediment should be stockpiled or redi stributed 111 areas that are 
protected from erosion. 
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1.4. 14 Fiber Rolls 

A fiber roll consists of straw, coconut fi bers, or other similar materials bound into a tight 
tubular roll. When fiber roll s are placed at the toe and on the face of slopes, they 
intercept runoff, reduce its ifow veloc ity, release the runoff as sheet fl ow, and provide 
removal of sediment from the runoff. By interrupting the length of a slope, fi ber rolls can 
also reduce erosion. 

Fiber rolls may be suitable: 
• Along the toe, top, face, and at grade breaks of exposed and erodible slopes to 

shorten slope length and spread runoff as sheet flow 
• At the end of a downward slope where it transitions to a steeper slope 
• Along the perimeter of a project 
• As check dams in unlined ditches 
• Down-slope of exposed soil areas 
• Around temporary stockpiles 

Limitations: 
• Fiber rolls are not effective unless trenched 
• Fiber rolls at the toe of slopes greater than 5: 1 (H:V) should be a minimum of 20 

in. diameter or installations achiev ing the same protection (i.e. stacked smaller 
diameter fiber rolls, etc.). 

• Difficult to move once saturated. 
• If not properly staked and trenched in, fiber rolls could be transported by high 

fl ows. 
• Fiber rolls have a very limited sediment capture zone. 
• Fiber roll s should not be used on slopes subject to creep, slumping, or landslide. 

Material: 

( I ) Core material: Core material should be biodegradable or recyclable. Material 
may be compost, mulch, aspen wood fibers, chipped site vegetation, 
agricultural rice or wheat straw, coconut fiber, 100% recyclable fi bers, or 
sim i lar materials. 

(2) Containment Mesh: Containment mesh should be 100% biodegradable, 
photodegradable or recyclable such as burlap, twine, UV photodegradable 
plastic, polyester, or similar material. When the fiber role will remain in place 
as palt of a vege tative system use biodegradable or photodegradable mesh. 
For temporary installation recyclable mesh is recommended. 
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agricultural rice or wheat straw, coconut fiber, 100% recyclable fibers, or 
similar materials. 
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Implementation: 

(1) Locate fiber ro lls on level contours spaced as fo llows: 

Slope inclination of 4: I (H:V) or flatte r: Fiber ro ll s should be placed at a 
maximum interva l of 20 ft. 

Slope inclination between 4: I and 2: I (H: V) : Fiber Roll s should be placed at a 
maximum interval of 15 ft . (a closer spac ing is more effective) . 

Slope inclination 2: 1 (H:V) or greater: Fiber Rolls should be placed at a 
maximum interval of lOft. (a closer spac ing is more effective) . 

(2) Turn the ends of the fi ber ro ll up slope to prevent runoff from go ing around the 
roll. 

(3) Stake fiber rolls into a 2 to 4 in . deep trench with a width equal to the diameter of 
the fi ber ro U. 

(4) Drive stakes at the end of each fi ber ro ll and spaced 4 ft maximum on center. 

(5) Use wood stakes with a nomi nal class ification of 0.75 by 0.75 in. and minimum 
length of 24 in. 

(6) If more than one fi ber roll is placed in a row, the ro lls should be overlapped, not 
abutted. 

Inspection and Maintenance Guidelines : 

(l) Inspect prior to fo recast rain, daily during extended rain events, after rain events, 
and weekly. 

(2) Repair of replace split, torn, unrave ling, or slumping fi ber ro lls. 

(3) If the fiber ro ll is used as a sediment capture dev ice, or as an eros ion control 
dev ice to maintain sheet fl ows, sediment that accumulates behind the role must be 
periodically removed tin order to maintain its effectiveness . Sediment should be 
removed when the accumulation reaches one-half the des ignated sediment storage 
depth, usually one-half the distance between the top of the fiber roll and the 
adjacent ground surface . Sed iment removed during maintenance may be 
incorporated into earthwork on the site or di sposed of at an appropriate location. 
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Implementation: 

(1) Locate fiber ro lls on level contours spaced as follows: 

Slope inclination of 4: 1 (H:V) or flatter: Fiber ro ll s should be placed at a 
maximum interval of 20 ft . 

Slope inclination between 4: I and 2: 1 (H:V): Fiber Roll s should be placed at a 
maximum interval of 15 ft . (a closer spac ing is more effective). 

Slope inclination 2: I (H:V) or greater: Fiber Rolls should be placed at a 
maximum interval of lO ft. (a closer spac ing is more effective). 

(2) Turn the ends of the fiber roll up slope to prevent runoff from go ing around the 
roll. 

(3) Stake fiber rolls into a 2 to 4 in . deep trench with a width equal to the diameter of 
the fiber roU. 

(4) Drive stakes at the end of each fi ber ro ll and spaced 4 ft maximum on center. 

(5) Use wood stakes with a nominal class ification of 0.75 by 0.75 in . and minimum 
length of 24 in . 

(6) If more than one fi ber roll is placed in a row, the ro lls should be overlapped, not 
abutted. 

Inspection and Maintenance Guidelines : 

( I) Inspect prior to forecast rain, daily during extended rain events, after rain events, 
and weekly. 

(2) Repair of replace split, torn, unraveling, or slumping fiber ro ll s. 

(3) If the fiber ro ll is used as a sediment capture dev ice, or as an eros ion control 
dev ice to mainta in sheet fl ows, sediment that accumulates behind the role must be 
periodica lly removed tin order to maintain its effectiveness . Sediment should be 
removed when the accumulation reaches one- half the des ignated sediment storage 
depth, usually one-half the distance between the top of the fi ber roll and the 
adjacent ground surface . Sediment removed during maintenance may be 
incorporated into earth'vvork on the site or di sposed of at an appropriate location. 

1- 110 



1.4.1 5 Dewatering Operations 

Dewatering operat ions are practices that manage the discharge of pollutants when non
storm water and accumulated precipitation or groundwater must be removed from a work 
location so that construction work may be accomplished. 

The controls detailed in this BMP on ly allow for minimal settling time fo r sediment 
particles and should on ly be used when site conditions restrict the use of the other control 
methods. When possible avo id dewatering discharges by using the water for dust co ntrol, 
by infiltration, allowing to evaporate, etc. 

A variety of methods can be used to treat water during dewatering operations. Several 
dev ices are presented below and prov ide opt ions to achieve sed iment removal. When 
pumping water out or through any of these devices, a floatation device should be attached 
to the pump inlet. 

Sediment controls are low to high cost measures depending on the dewatering system that 
is selected. Pressurized filters tend to be more expensive than grav ity sett ling, but are 
often more effective. Simple tanks are generally rented on a long-term basis (one or 
more months). Mobilization and demobilization costs vary considerab ly. 

Inspection and Maintenance 

(I) Inspect and veri fy that activity- based BMPs are in place prior to the 
commencement of associated activities. While act ivit ies associated with the BMP 
are under way, inspect weekly to verify continued BMP implementation. 

(2) Inspect BMPs subject to non-stormwater discharges daily while non-stormwater 
discharges occur. 

(3) Unit-specific maintenance requirements are included with the description of each 
technology. 

(4) Sediment removed during the maintenance of a dewatering device may be either 
spread onsite and stabilized, or disposed of at a disposal site. 

(5) Sediment that is commingled with other pollutants must be disposed of 111 

accordance with all applicable laws and regulations. 
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Weir Tanks 

Descript ion: 
A weir tank separates water and waste by using we irs. The configuration of the weirs 
(over and under weirs) maximizes the residence time in the tank and determines the waste 
to be removed from the water, such as oil , grease, and sediments. 

Appropriate Applications: 
The tank removes trash, some settleable so lids (grave l, sand, and silt), some visible oil 
and grease, and some metals (removed with sediment). To achieve high levels of flow, 
multiple tanks can be used in parallel. If additional treatment is des ired, the tanks can be 
placed in series or as pre- treatment fo r other methods. 

Implementation: 
Tanks are delivered to the site by the vendor, who can provide assistance with set- up and 
operation. 

Tank size will depend on fl ow volume, constituents of concern, and res idency period 
required. Vendors should be consulted to appropriate ly size tank. 

Maintenance: 

Periodic cleaning is required based on visual inspection or reduced flow. 

Oil and grease disposal must be by licensed waste disposal company. 
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A weir tank separates water and waste by using we irs. The configuration of the weirs 
(over and under weirs) maximizes the residence time in the tank and determines the waste 
to be removed fi'om the water, such as oil , grease, and sediments. 

Appropriate Applications: 
The tank removes trash, some settl eable solids (grave l, sand, and silt), some visible oil 
and grease, and some metals (removed with sediment). To achieve high leve ls of fl ow, 
multiple tanks can be used in parallel. If additional treatment is des ired, the tanks can be 
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Dewatering Tanks 

Descrip tion: 
A dewatering tank removes debris and sediment. Flow enters the tank through the top, 
passes through a fabric fi lter, and is discharged through the bottom of the tank. The fi lter 
separates the solids from the liquids. 

Appropriate Applications: 
The tank removes trash, gravel, sand, and sil t, some visible oil and grease, and some 
metals (removed with sediment). To achieve high levels of flow, multiple tanks can be 
used in parallel. If additional treatment is des ired, the tanks can be placed in series or as 
pre- treatment for other methods. 

Implementation: 
Tanks are delivered to the site by the vendor, who can prov ide ass istance with set- up and 
operation. 

Tank size wi ll depend on flow volume, constituents of concern, and res idency period 
required. Vendors should be consulted to determine appropriate size of tank. 

Maintenance: 
Periodic cleaning is required based on visual inspection or reduced flow. 

Oil and grease disposal must be by licensed waste disposal company. 
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Gravity Bag Filter 

DEWATERING BAG 

1 ( (~ AVAIlABlE IN VAIRIOUS ~ 
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) 
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PUMP DISCHARGE HOSE RLTEREDWATER 

Descrip f ion: 
A grav ity bag fi lter, also referred to as a dewater ing bag, is a square or rectangular bag 
made of non- woven geotextile fabric that co llects sand, silt, and fi nes. 

Appropriate Applications: 

Effective for the removal of sediments (gravel, sand, and silt). Some metals are removed 
with the sediment. 

Implemenfaf ion: 
Water is pumped into one side of the bag and seeps through the bottom and sides of the 
bag. 

A secondary barrier, such as a rock fi lter bed or straw/hay bale barrier, is placed beneath 
and beyond the edges of the bag to capture sediments that escape the bag. 

M aintenance: 
Inspection of the flow co nditions, bag condition, bag capacity, and the secondary barrier 
is required. 

Replace the bag when it no longer fi lters sediment or passes water at a reasonable rate. 
The bag is disposed of offs ite. 
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Descript ion: 
A grav ity bag fi lter, also referred to as a dewatering bag, is a square or rectangular bag 
made of non-woven geotextile fabric that co llects sand, silt, and fi nes. 

Appropriate Applications: 

Effecti ve for the removal of sediments (gravel, sand, and silt). Some metals are removed 
with the sediment. 

1I17plementat ion: 
Water is pumped into one side of the bag and seeps th rough the bottom and sides of the 
bag. 

A secondary barrier, such as a rock fi lter bed or straw/hay bale barrier, is placed beneath 
and beyond the edges of the bag to capture sediments that escape the bag. 

Maintenance: 
Inspection of the flow co nditions, bag condi tion, bag capacity, and the secondary barrier 
is required. 

Replace the bag when it no longer fi lters sediment or passes water at a reasonable rate. 
The bag is di sposed of offs ite. 
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Sand Media Particulate Filter 

Description: 
Water is treated by pass ing it through canisters filled with sand media. Generally, sand 
filters prov ide a fi nal level of treatment. They are often used as a secondary or higher 
level of treatment after a significant amount of sediment and other pollutants have been 
removed using other methods. 

Appropriate Applications: 
Effective fo r the removal of trash, grave l, sand, and silt and some metals, as well as the 
reduction of biochemical oxygen demand (BOD) and turbidity. 

Sand fil ters can be used for stand -alone treatment or in conjunction with bag and 
caltridge filtration if further treatment is required. 

Sand filters can also be used to prov ide additional treatment to water treated via settling 
or basic filtration. 

Implementation: 
The filte rs require deli very b the site and initial set up . The vendor can prov ide 
assistance with installation and operation. 

Maintenance: 
The filters require regular service to monitor and maintain the leve l of the sand media. If 
subjected to high loading rates, filters can plug quickly. 

Venders generally prov ide data on maximum head loss through the filter. The filter 
should be monitored daily while in use, and cleaned when head loss reaches target levels. 

If cleaned by backwashing, the backwash water may need to be hauled away fu r di sposal , 
or returned to the upper end of the treatment train fo r another pass through the series of 
dewatering BMPs. 
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Water is treated by pass ing it through canisters filled with sand media. Generally, sand 
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Pressurized Bag Filter 

Description: 
A pressurized bag filter is a unit composed of single filter bags made from polyester felt 
material. The water filters through the unit and is discharged through a header. Vendors 
provide bag filters in a variety of configurations. Some units include a combination of 
bag filters and caltridge filters for enhanced contaminant removal. 

Appropriate Applications: 
Effective for the removal of sed iment (sand and silt) and some metals, as we ll as the 
reduction of BOD, turbidity, and hydrocarbons. Oil absorbent bags are available for 
hydrocarbon removal. 

Filters can be used to provide secondary treatment to water treated via settling or basic 
filtration. 

Implementation: 
The filters require delivery to the site and initial set up. The vendor can provide 
assistance with installation and operation. 

Maintenance : 
The filter bags require replacement when the pressure differential equa ls or exceeds the 
manufacturer ' s recommendation. 
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Pressurized B ag Filter 

Description: 
A pressurized bag filter is a unit composed of single filter bags made from polyester felt 
material. The water filters through the unit and is discharged through a header. Vendors 
provide bag filters in a variety of configurations. Some units include a combination of 
bag filters and cartridge filters for enhanced contaminant removal. 

Appropriate Applications: 
Effective for the removal of sediment (sand and silt) and some metals, as well as the 
reduction of BOD, turbidi ty, and hydrocarbons. Oil absorbent bags are available for 
hydrocarbon removal. 

Filters can be used to prov ide secondary treatment to water treated via settling or bas ic 
filtration. 

Implementation: 
The filters require deli very to the site and initial set up . The vendor can prov ide 
assistance with installation and operation. 

Maintenance: 
The filter bags require replacement when the pressure di fferenti al equals or exceeds the 
manufacturer' s recommendation. 
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Cartridge Filter 

Descript ion: 
Cartridge filters prov ide a high degree of pollutant removal by utilizing a number of 
individual cartridges as part of a larger filtering unit. They are often used as a secondary 
or higher (polishing) level of treatment after a significant amount of sediment and other 
pollutants are removed. Units come with various cartridge configurations (for use in 
series with bag filters) or with a larger single calt ridge filtrati on unit (with multiple filters 
within). 

Appropriate Applications: 
Effective for the remova l of sediment (sand, silt, and some clays) and metals, as well as 
the reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can effectively be 
removed with special res in cartridges . 

Filters can be used to provide secondary treatment to water treated via settling or basic 
filtrati on. 

Implementat ion: 
The filters require delivery to the site and initial set up. The vendor can prov ide 
assistance. 

Maintenance: 
The cartridges require replacement when the pressure diffe rential equals or exceeds the 
manufacturer's recommendation. 
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pollutants are removed. Units come with various cartridge configurations (for use in 
series with bag filters) or with a larger single caltridge filtration unit (with multiple filters 
within). 

Appropriate Applications: 
Effective for the removal of sediment (sand, silt, and some clays) and metals, as well as 
the reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can effectively be 
removed with special res in cartridges . 

Filters can be lIsed to provide secondary treatment to water treated via settling or basic 
filtration. 

Implementat ion: 
The filters require delivery to the site and initial set lip. The vendor can prov ide 
assistance. 

Maintenance: 
The cartridges require replacement when the pressure differential equals or exceeds the 
manufacturer's recommendation. 
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1.4. 16 Spill Prevention and Control 

The objective of thi s section is to describe measures to prevent or reduce the di scharge of 
pollutants to drainage systems or watercourses from leaks and spills by reducing the 
chance for spills, stopping the source of spills, containing and cleaning up spills, properly 
disposing of spill materials, and training employees. 

The following steps will help reduce the storm water impacts of leaks and spill s: 

Education 
(1) Be aware that di ffe rent materials pollute in different amounts. Make sure that 

each employee knows what a "s ignificant spill" is for each material they use, and 
what is the appropriate response for "significant" and " insignificant" spills. 
Employees should also be aware of when spill must be reported to the TCEQ. 
Information ava ilable in 30 TAC 327.4 and 40 CFR 302.4. 

(2) Educate employees and subcontractors on potential dangers to humans and til:: 
environment from spills and leaks. 

(3) Hold regular meetings to di scuss and reinforce appropriate di sposal procedures 
(incorporate into regular safety meetings). 

(4) Establish a continuing education program to indoctrinate new employees. 

(5) Have contractor 's superintendent or representative oversee and enforce proper 
spill prevention and control measures. 

General Measures 
(1 ) To the extent that the work can be accomplished safely, spills of oil , petroleum 

products, substances listed under 40 CFR parts 110,117, and 302, and sanitary and 
septic wastes should be contained and cleaned up immediately. 

(2) Store hazardous materials and wastes in covered containers and protect from 
vandali sm. 

(3) Place a stockpile of spill cleanup materials where it will be readily accessible. 

(4) Train employees in spill prevention and cleanup. 

(5) Designate responsible individuals to oversee and enforce control measures . 

(6) Spills should be covered and protected fi'om stormwater runon during rainfa ll to 
the extent that it doesn't compromise clean up activities . 

(7) Do not bury or wash spills with water. 
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(8) Store and dispose of used clean up materials, contaminated materials, and 
recovered spill material that is no longer suitable for the intended purpose in 
conformance with the provisions in applicab le BMPs. 

(9) Do not allow water used for clean ing and decontamination to enter storm drai ns 
or watercourses. Co llect and dispose of contam inated water in accordance with 
appl icable regulat ions. 

( 10) Contain water overflow or minor water spi llage and do not allow it to discharge 
into drainage fac ilities or watercourses . 

(11) Place Material Safety Data Sheets (MSDS), as we ll as proper storage, cleanup, 
and spi ll reporting instructions for hazardous materials stored or used on the 
project site in an open, conspicuous, and access ible location. 

(12) Keep waste storage areas clean, well organized, and equipped with ample cleanup 
supplies as appropriate for the materials being stored . Perimeter controls, 
containment structures, covers, and liners should be repaired or replaced as 
needed to maintain proper function. 

Cleanup 
(I) Clean up leaks and spills immediately. 

(2) Use a rag for small spills on paved surfaces, a damp mop for genera l cleanup, and 
absorbent material for larger sp ills. If the spi lled material is hazardous, then the 
used cleanup materials are also hazardous and must be disposed of as hazardous 
waste. 

(3) Never hose down or bury dry material sp ills. Clean up as much of the material as 
possible and dispose of properly. See the waste management BMPs in this 
section for specific information. 

Minor Spills 
(1) Minor spi lls typica lly invo lve small quantities of oil , gasoline, paint, etc. which 

can be controlled by the first responder at the discovery of the sp ill. 

(2) Use absorbent materials on small spi lls rather than hos ing down or burying the 
sp ill. 

(3) Absorbent materials should be promptly removed and di sposed of properly. 

(4) Follow the practice below for a minor spill: 

(5) Contain the spread of the sp ill. 

(6) Recover sp illed materials. 

(7) Clean the contam inated area and properly dispose of contaminated materials. 
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Semi-Significant Spills 
Semi-significant spills still can be controlled by the first responder along with the aid of 
other personnel such as laborers and the foreman , etc. This response may require the 
cessation of all other activities. 

Spills should be cleaned up immediately: 

(1) Contain spread of the spill. 

(2) NotifY the project foreman immediately. 

(3) If the spill occurs on paved or impermeable surfaces, clean up using "dry" 
methods (absorbent materials, cat litter and/or rags). Contain the spill by 
encircling with absorbent materials and do not let the spill spread widely. 

(4) If the spill occurs in dirt areas, immediately contain the spill by constructing an 
earthen dike. Dig up and properly dispose of contaminated soil. 

(5) If the spill occurs during rain, cover spill with tarps or other material to prevent 
contaminating runoff. 

Significant/Hazardous Spills 
For significant or hazardous spills that are in reportable quantities: 

(1) NotifY the TCEQ by telephone as soon as possible and within 24 hours at 512-
339-2929 (Austin) or 210-490-3096 (San Antonio) between 8 AM and 5 PM. 
After hours, contact the Environmental Release Hotline at 1-800-832-8224. It is 
the contractor's responsibility to have all emergency phone numbers at the 
construction site. 

(2) For spills of federal reportable quantities, in conformance with the requirements 
in 40 CFR parts 110,119, and 302, the contractor should notifY the National 
Response Center at (800) 424-8802. 

(3) Notification should first be made by telephone and followed up with a written 
report. 

(4) The services of a spills contractor or a Haz-Mat team should be obtained 
immediately. Construction personnel should not attempt to clean up until the 
appropriate and qualified staffs have arrived at the job site. 

(5) Other agencies which may need to be consulted includ e, but are not limited to, the 
City Police Department, County Sheriff Office, Fire Departments, etc. 

More information on spill rules and appropriate responses is available on the TCEQ 
website at: http ://V\'ww.tnrcc.state.tx. us/ enforcement/ emergency response.html 
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Vehicle and Equipment Maintenance 
(1) If maintenance must occur onsite, use a designated area and a secondary 

containment, located away from drainage courses, to prevent the runon of 
storm water and the runoff of spills. 

(2) Regularly inspect onsite vehicles and equi pment fo r leaks and repair immediately 

(3) Check incoming vehicles and equi pment (including delivery trucks, and employee 
and subcontractor vehicles) fo r leaking oil and fluids. Do not allow leaking 
vehicles or equipment onsite. 

(4) A lways use secondary containment, such as a drain pan or drop cloth, to catch 
spills or leaks when removing or changing fluid s. 

(5) Place drip pans or absorbent materials under pav ing equipment when not in use. 

(6) Use absorbent materials on small spills rather than hos ing down or burying the 
sp ill. Remove the absorbent materi als promptly and dispose of properly. 

(7) Promptly transfer used fluid s to the proper waste or recycling drums. Don't leave 
full drip pans or other open containers lying around. 

(8) Oil filters disposed of in trashcans or dumpsters can leak oil and pollute 
storm water. Place the oil filter in a funnel over a waste oil-recyc ling drum to 
drain excess oil before disposa l. Oil filters can also be recycled. Ask the oil 
supplier or recycler about recycling oil fi lters. 

(9) Store cracked batteries in a non- leaking secondary container. Do this with all 
cracked batteries even if you think all the acid has drained out. If you drop a 
battery, treat it as if it is cracked. Put it into the containment area until you are 
sure it is not leaking. 

Vehicle and Equipment Fueling 
(1) If fueling must occur on site, use designated areas, located away from drainage 

courses, to prevent the runon of stormwater and the runoff of spills. 

(2) Discourage "topping off' of fuel tanks. 

(3) A lways use secondary containment, such as a drain pan, when fueling to catch 
spills/ leaks. 
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1.4. 17 Utility Line Creek Crossings 

Creek crossings represent particularly important areas to employ effective eros ion and 
sedimentation control. Underground utili ty construction across creeks requires special 
measures, as detailed below. 

(1) Unless prior approval is received from TCEQ, utility line creek cross ings should 
be made perpendicular to the creek fl owline. 

(2) If basefl ow is present, TCEQ personnel should be consulted, as it may be 
necessary to divert or pump water around the construction area. 

(3) Every effort should be made to keep the zone of immediate construction free of 
surface water. For construction in the creek channel, a pipe of adequate size to 
divert normal stream fl ow should be prov ided around the construction area. 
Diversion may be by pumping or grav ity flow using temporary dams 

(4) Where water must be pumped from the construction zone, di scharges should be in 
a manner that will not cause scouring or erosion. All discharges shall be on the 
upstream or upslope side of emplaced erosion control structures . If discharges are 
necessary in easily erodible areas, a stabilized, energy-di ss ipating discharge apron 
shall be constructed of riprap with minimum stone diameter of 6 inches and 
minimum depth of 12 inches. Size of the apron in linear dimensions shall be 
approximately 10 times the diameter of the di scharge pipe. 

(5) Before any trenching, install two high service rock berms at 100-ft spacing across 
the channel (perpendicular to the fl owline) downstream of the proposed trench. 
These berms should be located between 100 and 300 feet downstream of the 
proposed trench. Lay pipe or other utili ty line and bury as soon as possible after 
trenching. 

(6) After installation is complete (or at the end of work day, if installation cannot be 
completed by end of day), install silt fencing along trench line on either side of 
creek at 25- ft intervals, as shown in Figure 1-42. 

(7) Material excavated from the trench in the creek channel should not be deposited 
on the channel banks. Excavation should be hauled out of the channel or used in 
backfill of open trench. No loose excavated material should be left in the channel 
at the end of a work day 

(8) A concrete cap should be placed over buried pipe within the creek, and the 
streambed should be restored to proper grade. 

(9) Revegetate the disturbed area using appropriate native or adapted grass species 
lpp lied either with hydromu lch at twice the normal app lication rate or 
incorporated with erosion protection matting. 
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1.4.18 Concrete Washout Areas 

The purpose of concrete washout areas is to prevent or reduce the discharge of pollutants 
to storm water from concrete waste by conduct ing washout offs ite, performing onsite 
washout in a designated area, and training employees and subcontractors. 

The following steps will help reduce storm water pollution from concrete wastes: 

• Incorporate requirements for concrete waste management into mater ial supplier 
and subcontractor agreements. 

• A void mixing excess amounts of fresh concrete . 
• Perform washout of concrete trucks in designated areas on ly. 
• Do not wash out concrete trucks into storm drains, open ditches, streets, or 

streams. 
• Do not a llow excess concrete to be dumped onsite, except in designated areas. 

For onsite washout: 

• Locate washout area at least 50 feet from gensitive features, storm dra ins, open 
ditches, or water bodies. Do not a llow runoff from this area by constructing a 
temporary pit or bermed area large enough for liquid and so lid waste. 

• Wash out wastes into the temporary pit where the concrete can set, be broken up, 
and then disposed properly. 

Below grade concrete washout facilities are typical. These consist of a lined excavation 
sufficiently large to hold expected volume of washout materia l. Above grade facilities 
are used if excavation is not practica l. Temporary concrete washout facility (type above 
grade) should be constructed as shown on the details at the end of this section, with 
suffic ient quantity and volume to contain all liquid and concrete waste generated by 
washout operat ions. Plastic lining material should be a minimum of 10 mil in 
polyethylene sheeti ng and should be free of holes, tears, or other defects that compromise 
the impermeabili ty of the material. 

When temporary concrete washout facilities are no longer required for the work, the 
hardened concrete should be removed and disposed of. Materials used to construct 
temporary concrete washout facilities should be removed from the site of the work and 
disposed of. Holes, depressions or other ground disturbance caused by the remova l of the 
temporary concrete washout facilities should be backfill ed and repaired. 
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