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CHRISTINE M.T. PIRIK
CPirik@dickinsonwright.com

April 30, 2019

Ms. Tanowa Troupe, Acting Secretary
Ohio Power Siting Board

Docketing Division

180 East Broad Street, 11th Floor
Columbus, Ohio 43215-3793

Re: Case No. 18-91-EL-BGN - In the Matter of the Application of Paulding Wind
Farm IV LLC for a Certificate of Environmental Compatibility and Public
Need to Construct a Wind-Powered Electric Generation Facility in Paulding
County, Ohio.

Case No. 18-1293-EL-BTX - In the Matter of the Application of Paulding
Wind Farm IV LLC for a Certificate of Environmental Compatibility and
Public Need to Construct a Transmission Line in Paulding County, Ohio.

Compliance with Wind Farm Condition 1, O.A.C. Rules 4906-4-09
(A)(4)(b) and (e), and Transmission Line Condition 10 — Construction
and Maintenance Access Plan

Dear Ms. Troupe:

On February 21, 2019, Paulding Wind Farm IV LLC (“Paulding Wind”) received a
certificate from the Ohio Power Siting Board (“Board”) authorizing it to construct a wind-
powered electric generation facility in Paulding County, Ohio, subject to 26 conditions, as well
as the requirements set forth in the Ohio Administrative Code (“O.A.C.”) Rule 4906-4-09. On
April 4, 2019, Paulding Wind received a certificate from the Board authorizing it to construct
a transmission line in Paulding County, Ohio, subject to 14 conditions.

At this time, Paulding Wind is filing notice that it has complied with Certificate
Condition 1 in the wind farm certificate and O.A.C. Rules 4906-4-09(A)(4)(b) and (e), as well
as the commitments in the wind farm application. In addition, Paulding Wind has complied
with Certificate Condition 10 in the transmission line certificate. Attached is the Construction
and Maintenance Plan that was provided to the Board’s Staff in compliance with these
requirements.
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Ms. Tanowa Troupe
Case No. 18-91-EL-BGN
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We are available, at your convenience, to answer any questions you may have.
Respectfully submitted,

/s/ Christine M.T. Pirik

Christine M.T. Pirik (0029759)

Terrence O’Donnell (0074213)

William V. Vorys (0093479)

Dickinson Wright PLLC

Email: cpirik@dickinsonwright.com
todonnell@dickinsonwright.com
wvorys@dickinsonwright.com

Attorneys for Paulding Wind Farm IV LLC

Cc: Grant Zeto
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1.0 Introduction

Paulding Wind Farm IV LLC, a wholly-owned subsidiary of EDP Renewables North America (EDPR), LLC, (Applicant)
plans to construct the Timber Road IV Wind Farm and associated Transmission Line. Timber Road IV Wind Farm (the
Project) consists of 31 wind turbines, 58 miles of underground electric cable, 14 miles of access roads, 3 miles of
transmission line, and one collection substation. The Project, is required to develop a Construction and Maintenance
Access Plan as stipulated by the Ohio Administrative Code 4906-4-09(A)(4)(b):

The applicant shall have a construction and maintenance access plan based on final plans
for the facility, access roads, and types of equipment to be used. The plan shall consider
the location of sensitive resources, as identified by the Ohio department of natural
resources, and explain how impacts to all sensitive resources will be avoided or minimized
during construction, operation, and maintenance. The plan shall include locations of erosion
control measures. The plan shall provide specific details on all wetlands, streams, and/or
ditches to be impacted by the facility, including those where construction or maintenance
vehicles and/ or facility components such as access roads cannot avoid crossing the
waterbody. In such cases, specific discussion of the proposed crossing methodology for
each wetland and stream crossing, and post-construction site restoration, must be
included. The plan shall include the measures to be used for restoring the area around all
temporary access points, and a description of any long-term stabilization required along
permanent access routes.

Section 5.0, Restoration & Stabilization, included within this plan addresses stipulations of Ohio Administrative Code
4906-4-09(A)(4)(e):

Within its plans for post-construction site restoration and stabilization of disturbed soils,
such restoration plans shall include:

(i) The applicant shall remove all temporary gravel and other construction staging area and
access road materials after completion of construction activities, as weather permits, unless
otherwise directed by the landowner.

(ii) The applicant shall not dispose of gravel or any other construction material during or
following construction of the facility by spreading such material on agricultural land. All
construction debris and all contaminated soil shall be promptly removed and properly
disposed of in accordance with Ohio environmental protection agency regulations.

Finally, this plan also serves to meet Condition 10 of the Joint Stipulation (Case No. 18-1293-EL-BTX) issued by The
Ohio Power Siting Board (OPSB) for construction of the Project’s Transmission Line, Construction Access Plan:

The Applicant shall provide a construction access plan for review prior to the
preconstruction conference. The plan shall consider the location of streams, wetlands,
wooded areas, and sensitive plant or animal species, and explain how impacts to all
sensitive resources will be avoided or minimized during construction, operation, and
maintenance. The plan shall include the measure to be used for restoring the area around
all temporary access points, and a description of any long-term stabilization required along
permanent access routes.

2.0 Construction & Maintenance Impacts

2.1 Construction
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Due to the Project layout, minimal impacts are anticipated during the life of the Project. However, crossing of
ditches will be necessary to provide temporary travel for heavy equipment and cranes. Due to the weight, and
number of trips by heavy machinery, temporary culverts will be required to withstand the load bearing capacity of
aforementioned equipment at ditch crossings. For construction of the transmission line, timber mat bridging will be
utilized at ditch crossings since the equipment required for construction is substantially lighter.

During construction, active soil disturbance will occur directly adjacent to environmentally sensitive waterbodies
(e.g. wetlands, streams) and one cultural site along access road 17. The greatest threat of impact at these locations
are unintentional disturbances and sediment pollution.

Following construction all disturbed soils will be stabilized in accordance with the Project’s Stormwater Pollution
Prevention Plan (SWP3) and National Pollutant Discharge Elimination System (NPDES) general permit
OHC000005, specifically Part 1(B) tables 1 and 2 (attachment A).

2.2 Maintenance

Over the life of the Project routine maintenance is not anticipated to effect environmentally sensitive areas.
However, some instances may arise that would require the crossing of ditches, soil disturbances adjacent to
waterbodies, and culvert replacements along access roads.

3.0 Avoidance of Sensitive Resources

3.1 Construction

Prior to construction, sensitive waterbodies adjacent to construction right of ways will be identified in the field by
delineation flagging. Prior to commencing soil disturbing activities, silt fence (attachment B) will be installed to
serve as both a siltation barrier and to prevent unintentional equipment travel. If possible, a 50-foot undisturbed
buffer around the surface waters will be maintained. If soil disturbance within 50-foot of the nearby surface water
must occur, the site will be permanently stabilized within two days of achieving final grade or in accordance with
soil stabilization tables (attachment A).

To prevent dewatering activities from impacting resources, construction crews will be educated using the Project’s
environmental training. This training is required to be attended before personnel are permitted to work on site. All
dewatering methods used during construction of the Project will be in accordance with Section 5.7 (attachment C),
Dewatering, of the Ohio Rainwater and Land Development Stormwater Manual, Third Edition.

To prevent intrusion into the cultural site along access road 17, orange construction fencing will be installed prior
to the commencement of soil disturbing activities.

3.2 Operations & Maintenance

To ensure avoidance during operations and maintenance of the Project, the operations manager will consult
EDPR’s environmental operations manager prior to commencing work that would require soil disturbances. The
environmental operations manager will inform crews of any nearby sensitive areas and ensure steps, similar to
those employed during construction are followed. All contractors arriving to the Project will attend a site-specific
training to ensure compliance with the Project’s permits.

Timber Road IV Wind Farm & Transmission Line
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4.0 Temporary Ditch Crossings

In order to accommodate heavy equipment and crane travel between towers during construction, multiple temporary
ditch crossings will be required. To ensure compliance, all ditch crossings will be installed in the dry and in accordance
with Section 5.5 (attachment D), Temporary Stream Crossing, of the Ohio Rainwater and Land Development
Stormwater Manual, Third Edition. The crossing methods that may be employed include:

Ditch crossings should be constructed where they will cause the least amount of disturbance to the channel
and surrounding vegetation. Good locations generally include straight sections as opposed to bends and
shallow areas rather than deep pools.

For all types of crossings, the structure shall be designed to pass bankfull flow or the peak flow from a 2-year
frequency 24-hour duration storm, whichever is less without overtopping. Also ensure that storms that overtop
the structure can safely be conveyed without erosion, property damage or increased hazard. Flow velocity at
the outlet of the structure must be non-erosive for the receiving stream.

Culvert Size - Culvert diameter shall be at least three times the depth of normal stream flow at the point of the
stream crossing. If the crossing must be placed in deep, slow-moving pools, the culvert diameter may be
reduced to twice the depth of normal stream flow. The minimum size culvert that may be used is 18 inches.

Number of Culverts - There shall be sufficient number of culverts to completely cross the stream channel from
streambank to streambank with no more than a 12-inches space between each one.

Clearing shall be done by cutting and NOT grubbing except in the case of stream fords where approaches
may require more grading. The roots and stumps shall be left in place to help stabilize the banks and
accelerate re-vegetation.

The road approaching the ditch crossing shall not route sediment laden runoff directly to the ditch. At a
minimum distance of 50 feet from the ditch, runoff shall be diverted with water bar or swales to an adequate
sediment-trapping practice.

The aggregate for the roadway shall be a minimum of 6 inches thick stone or recycled concrete meeting one
of the following ODOT coarse aggregate gradations: #1, #2, #3 or #4. The aggregate will be placed on
geotextile fabric meeting the requirements in material specification filter fabric ODOT Type “B”. No soil may
be used as cover or construction materials for these practices.

To minimize obstructions and barriers, all temporary bridges, culverts, and other structures must be removed
as soon as the crossing is no longer needed. However, clean stone and rock similar in size to ditch bed
material is usually best left in the channel because removing it causes more disturbance. Stone and rock left
in the channel must be formed so that it does not significantly change the slope, dimension or flow pattern of
the ditch.

5.0 Restoration & Stabilization

Stabilization of ditches will require erosion control matting (attachment E) to be installed along ditch banks. Due to the
presence of active agricultural fields directly adjacent to ditches, erosion control blanket may not be able to extend 50
feet from either bank since it would conflict with farming operations. The site will be monitored once weekly or after rain
events that result in rainfall greater than 0.5-inches over a 24-hour period until sufficient vegetative growth (80%) has
been achieved, in accordance with the projects Stormwater Pollution Prevention Plan (SWP3). If observations during
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periodic SWP3 inspections show that these locations are struggling to remain stable or produce vegetation, a corrective
actions plan will be developed on a case by case basis.

All temporary access points (e.g. stabilized construction entrances) will be removed upon the completion of construction
unless the landowner has expressed a desire to leave entrances in place to accommodate farming operations. Gravel
and geotextile will be removed from the construction entrance, exposed soils will be seeded, and mulched in
accordance with Section 7.9 Permanent Seeding and Section 7.10 Mulching (attachments F & G) of the Ohio Rainwater
and Land Development Stormwater Manual, Third Edition.

Excess soils and gravel will not be disposed of in agricultural fields, wetlands, streams, and ditches. All excess material
will be disposed of in accordance with Ohio Environmental Protection Agency regulations.

6.0 Conclusion

The construction and maintenance access plan was developed to ensure EDPR’s compliance with Ohio Administrative
Codes 4906-4-09(A)(4)(b), 4906-4-09(A)(4)(e), and Condition 10 of the Joint Stipulation for OPSB Case No. 18-1293-
EL-BTX. According to the final project layout and wetland delineation report provided by Cardno there are no planned
impacts to any wetland or waters of the U.S.

7.0 References

Ohio Department of Natural Resources, Rainwater and Land Development: Ohio’s Standards for Stormwater
Management Land Development and Urban Stream Protection. Third Edition. 2006. Ohio Department of Natural
Resources Division of Soil and Water Conservation.

Ohio Environmental Protection Agency, General Permit Authorization for Stormwater Discharges Associated with
Construction Activities under the National Pollutant Discharge Elimination System, General Permit OHC000005 at:
https://epa.ohio.gov/portals/35/permits/OHC000005/Final OHCO00005.pdf
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Attachments — Erosion and Sediment Control Details

A) NPDES General Permit — Soil Stabilization Tables 1 & 2
B) Section 6.3 - Silt fence Detail
C) Section 5.7 — Dewatering
D) Section 5.5 — Temporary Stream Crossing
E) Section 7.12 - Erosion Control Blanket
F) Section 7.9 — Permanent Seeding
G) Section 7.10 - Mulching



Soil Stabilization. Stabilization of disturbed areas shall, at a minimum, be initiated in
accordance with the time frames specified in the following tables.

Table 1: Permanent Stabilization

Area requiring permanent stabilization

Time frame to apply erosion controls

Any areas that will lie dormant for one year or
more

Within seven days of the most recent
disturbance

Any areas within 50 feet of a surface water of
the state and at final grade

Within two days of reaching final grade

Other areas at final grade

Within seven days of reaching final grade
within that area

Table 2: Temporary Stabilization

Area requiring temporary stabilization

Time frame to apply erosion controls

Any disturbed areas within 50 feet of a
surface water of the state and not at final
grade

Within two days of the most recent
disturbance if the area will remain idle for
more than 14 days

Any disturbed areas that will be dormant for
more than 14 days but less than one year,
and not within 50 feet of a surface water of
the state

Within seven days of the most recent
disturbance within the area

For residential subdivisions, disturbed areas
must be stabilized at least seven days prior to
transfer of permit coverage for the individual
lot(s).

Disturbed areas that will be idle over winter

Prior to the onset of winter weather

Where vegetative stabilization techniques may cause structural instability or are
otherwise unobtainable, alternative stabilization techniques must be employed.
Permanent and temporary stabilization are defined in Part VII.




6.3 Silt Fence

Description

Silt fence is a sediment-trapping practice utilizing a geotextile fence, topography and
sometimes vegetation to cause sediment deposition. Silt fence reduces runoff’s ability to
transport sediment by ponding runoff and dissipating small rills of concentrated flow into
uniform sheet flow. Silt fence is used to prevent sediment-laden sheet runoff from entering
into downstream creeks and sewer systems.

Conditions Where Practice applies

Silt fence is used where runoff occurs as sheet flow or where flow through small rills can be
converted to sheet flow. Major factors in its use are slope, slope length, and the amount of
drainage area from which the fence will capture runoff. Silt fence cannot effectively treat
flows in gullies, ditches or channels. For concentrated flow conditions see specifications
for temporary diversions, sediment traps and sediment basins.

Planning Considerations

Alternatives: Silt Fence vs. Temporary Diversions and Settling Ponds. While silt
fence requires less space and disturbs less area than other control measures there are
significant disadvantages to its use. Silt fence is not as effective controlling sediment as
routing runoff through a system of diversions and settling ponds. Settling ponds and earth
diversions are more durable, easier to construct correctly and significantly more effective at
removing sediments from runoff. Additionally earth diversions and settling ponds are less
apt to fail during construction and typically require less repair and maintenance.
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Proper installation is critical. Experience from ODNR and other field testing has shown
that nearly 75 percent of silt fence does not function properly due to poor installation.
Proper installation consists of it being installed: (1) on the contour; (2) with sufficient geo-
textile material buried; (3) with the fence pulled taut and supported on the downstream side
by strong posts: (4) and with the fence backfilled and compacted.

Two general methods are used to install silt fence: (1) utilizing traditional method of dig-
ging the trench, installation of the fence materials, then backfilling and compaction; or (2)
a method using an implement to static slice or narrow plow while installing the geotextile
in the slot opening, followed by compaction and installation of posts. The latter methods
generally installs silt fence more effectively and efficiently.

Silt fence is most applicable for relatively small areas with flat topography. Silt fence
should be used below areas where erosion will occur in the form of sheet and rill erosion.
For moderately steep areas, the area draining to the silt fence should be no larger that one
quarter acre per 100 feet of fence length, the slope length no longer than 100 feet, and the
maximum drainage gradient no steeper than 50 percent (2:1). This practice should be sited
so that the entire fence ponds runoff and facilitates settling of suspended solids.

Design Criteria
Proper installation of silt fence requires utilizing the site topography. This is critical

because the sediment removal process relies on ponding runoff behind the fence. As a
ponding occurs behind the fence, coarser materials are allowed to settle out. Leaving a
long, flat slope behind the silt fence maximizes areas for ponding (sediment deposition),
and for water to disperse and flow over a much larger surface area of the silt fence. For silt
fence to work effectively, runoff must be allowed to maintain sheet flow, to pond and to be
released slowly. However, if silt fence is used without regard to a site’s topography, it will
typically concentrate runoff, increasing the likelihood of blocking and overtopping of the
fence, thus reducing or eliminating its effectiveness.

Level Contour - For silt fence to promote deposition, it must be placed on the level con-
tour of the land, so that flows are dissipated into uniform sheet flow that has less energy for
transporting sediment. Silt fence should never concentrate runoff, which will result if it is
placed up and down slopes rather than on the level contour.
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Figure 6.3.1 Silt fence layout
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Flat Slopes — Slope has the greatest influence on runoff’s ability to transport sediment,
therefore silt fence should be placed several feet away from the toe of a slope if at all
possible, to encourage deposition. Silt fence generally should be placed on the flattest
area available to increase the shallow ponding of runoff and maximize space available for
deposited sediment.

Flow Around Ends — To prevent water ponded by the silt fence from flowing around the
ends, each end must be constructed upslope so that the ends are at a higher elevation.

Vegetation — Dense vegetation also has the effect of dissipating flow energies and causing
sediment deposition. Sediment-trapping efficiency will be enhanced where a dense stand of
vegetation occurs for several feet both behind and in front of a silt fence.

Table 6.3.1 Maximum area contributing area using slope length

Maximum Slope Length Above Silt Fence
Slope Slope Length (ft.)

0% - 2% Flatter than 50:1 250

2% -10% 50:1-10:1 125

10% - 20% 10:1 - 5:1 100
20% - 33% 5:1-31 75
33% - 50% 3:1-21 50
> 50% > 2:1 25

Note: For larger drainage areas, see standards for temporary diversions, sediment traps and sediment basins.
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Figure 6.3.2 Silt fence and allowable drainage area
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Maintenance

Dispersing Flow — Proper applications of silt fence allow all the intercepted runoff to pass
as diffused flow through the geotextile. Runoff should never overtop silt fence, flow around
the ends, or in any other way flow as concentrated flow from the practice. If any of these
failures occurs, an alternative silt fence layout, or other practices are needed.

In cases where additional support of the fabric is needed, either wire or geogrid fencing
may be used as a backing on the fabric. In these instances, the reinforcing material should
be attached/erected first, then the fabric installed.

Materials

Fence posts shall be a minimum length of 32 inches long, composed of nominal dimen-
sioned 2-by-2-inch hardwood of sound quality. They shall be free of knots, splits and other
visible imperfections which would weaken the posts. Steel posts may be utilized in place
of wood provide the geotextile can be adequately secured to the post.

Silt fence geotextile must meet the minimum criteria shown in the table below.

Table 6.3.2
Minimum criteria for Silt Fence Fabric (ODOT, 2002)
Minimum Tensile Strength 120 Ibs. (535 N) ASTM D 4632
Maximum Elongation at 60 Ibs 50% ASTM D 4632
Minimum Puncture Strength 50 Ibs (220 N) ASTM D 4833
Minimum Tear Strength 40 Ibs (180 N) ASTM D 4533
Apparent Opening Size <0.84 mm ASTM D 4751
Minimum Permittivity 1X102 sec.” ASTM D 4491
UV Exposure Strength Retention 70% ASTM G 4355

Silt Fence requires regular inspection and maintenance to insure its effectiveness. Silt
fences must be inspected after each rainfall and at least daily during prolonged rainfall. Silt
fence found damaged or improperly installed shall be replaced or repaired immediately.

Sediment deposits shall be routinely removed when they reach approximately one-half the
height of the silt fence.

Common Problems/Concerns

References

The predominant problems with silt fence regard inadequate installation or location that
allows runoff to concentrate, overtop the fence, flow under the fabric or around the fence
ends. If this occurs one of the following shall be performed, as appropriate:

* The location and layout of the silt fence shall be changed to conform to the level contour
 The silt fence shall be reinstalled with proper burial, backfill and compaction and support
* Accumulated sediment shall be removed

* Alternative practices shall be installed.

Construction and Material Specifications, January 1, 2002. State of Ohio Department of
Transportation, P.O. Box 899, Columbus, Ohio 43216-0899, http://www.dot.state.oh.us/
construction/OCA/Specs/2002CMS/Specbook2002/Specbook2002.htm
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Specifications

Silt Fence

. Silt fence shall be constructed before upslope land distur-
bance begins.

. All silt fence shall be placed as close to the contour as
possible so that water will not concentrate at low points
in the fence and so that small swales or depressions that
may carry small concentrated flows to the silt fence are
dissipated along its length.

. Ends of the silt fences shall be brought upslope slightly so
that water ponded by the silt fence will be prevented from
flowing around the ends.

. Silt fence shall be placed on the flattest area available.

. Where possible, vegetation shall be preserved for 5 feet
(or as much as possible) upslope from the silt fence. If
vegetation is removed, it shall be reestablished within 7
days from the installation of the silt fence.

. The height of the silt fence shall be a minimum of 16
inches above the original ground surface.

. The silt fence shall be placed in an excavated or sliced
trench cut a minimum of 6 inches deep. The trench shall
be made with a trencher, cable laying machine, slicing
machine, or other suitable device that will ensure an
adequately uniform trench depth.

. The silt fence shall be placed with the stakes on the
downslope side of the geotextile. A minimum of 8 inches
of geotextile must be below the ground surface. Excess

material shall lay on the bottom of the 6-inch deep trench.

The trench shall be backfilled and compacted on both
sides of the fabric.

9. Seams between sections of silt fence shall be spliced

together only at a support post with a minimum 6-in.
overlap prior to driving into the ground, (see details).

10. Maintenance—Silt fence shall allow runoff to pass only

as diffuse flow through the geotextile. If runoff over-
tops the silt fence, flows under the fabric or around the
fence ends, or in any other way allows a concentrated
flow discharge, one of the following shall be performed,
as appropriate: 1) the layout of the silt fence shall be
changed, 2) accumulated sediment shall be removed, or
3) other practices shall be installed.

Sediment deposits shall be routinely removed when the
deposit reaches approximately one-half of the height of
the silt fence.

Silt fences shall be inspected after each rainfall and at
least daily during a prolonged rainfall. The location of
existing silt fence shall be reviewed daily to ensure its
proper location and effectiveness. If damaged, the silt
fence shall be repaired immediately.

Criteria for silt fence materials

1. Fence post — The length shall be a minimum of 32 inches.

Wood posts will be 2-by-2-in. nominal dimensioned
hardwood of sound quality. They shall be free of knots,
splits and other visible imperfections, that will weaken
the posts. The maximum spacing between posts shall be
10 ft. Posts shall be driven a minimum 16 inches into the
ground, where possible. If not possible, the posts shall be
adequately secured to prevent overturning of the fence
due to sediment/water loading.

2. Silt fence fabric — See chart below.

Table 6.3.2 Minimum criteria for Silt Fence Fabric (ODOT, 2002)

FABRIC PROPERTIES VALUES TEST METHOD
Minimum Tensile Strength 120 Ibs. (535 N) ASTM D 4632
Maximum Elongation at 60 Ibs 50% ASTM D 4632
Minimum Puncture Strength 50 Ibs (220 N) ASTM D 4833
Minimum Tear Strength 40 Ibs (180 N) ASTM D 4533
Apparent Opening Size <0.84 mm ASTM D 4751
Minimum Permittivity 1X10-2 sec.-1 ASTM D 4491

UV Exposure Strength Retention 70% ASTM G 4355
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5.7 Dewatering Measures

Description

Dewatering measures provide a stable area for receiving and treating water pumped from
excavation or work areas prior to being released off the site. These practices reduce sedi-
ment impacts to downstream water resources.

Conditions Where Practice Applies
De-watering measures are used whenever water, either surface or subsurface, prevents or
hinders construction activities and has the potential of contributing sediment to streams.
This practice is appropriate for any kind of pumping used in conjunction with construction
activities.

Planning Considerations
Construction activities often require that water be pumped from an area to facilitate work.
This water often has large amounts of suspended sediments. Rather than discharge this
water directly to a stream, a means to settle or remove sediment must be provided.

A dewatering plan should be prepared utilizing ground water conditions and soils informa-
tion to predict areas where de-watering will likely occur. Plans should include the length of
time de-watering will occur, the method of de-watering (pumping, siphon...), the discharge
point(s), methods to control sediment impacts and the contents of a written log to be kept
on-site. These plans may need to be approved by local authorities prior to construction.

All dewatering discharges with suspended solids should pass through a practice to remove
sediments While a vegetated filter areas may be sufficient for some situations (e.g. short
duration low pumping rates) many will need additional measures, such as sediment traps,
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filter bag or flocculation. All structures must have adequate outlet protection to prevent
gully erosion. Please note that the Ohio Environmental Protection Agency will find turbid
discharges to the stream resulting from any dewatering activity a violation of Ohio Revised
Code 6111.04 independent of the methods employed. Therefore even if one method is
selected, additional measures may be required to fully treat turbid water.

The particle size distribution, that is the relative proportion of sands, silts and clays, of

a soil that is suspended will determine the difficulty of removing sediments. Soils with
coarser particle size distributions (large proportion of sand) will be easier to settle out with
filter strips and settling ponds. Finer particle size distributions (predominantly silt and
clays) will be increasingly difficult and may need a series of measures.

Ground Water Lowering: Often dewatering wells are established to lower the ground
water table for utility installation or construction. Generally, this water is free from sus-
pended solids and may be discharged to waters of the state provided the water is not con-
taminated.

Measures should be taken to ensure the discharge from the de-watering wells does not
flow over disturbed areas and suspend sediments, resulting in contaminated discharge.
Waterways established to transport dewatering flow should be protected from erosion from
the point of discharge all the way to waters of the state. Extending hoses to waters of the
state will ensure the discharge remains free from suspended solids. This practice is recom-
mended for discharges of short duration.

Water pumped from wells is about 55° F, which may cause thermal impacts in some situa-
tions. High pumping rates near small streams in summer will have major changes in stream
metabolism, i.e., throw off spawning. Where this potential occurs, groundwater should not
be discharged directly to the stream but roughed through settling ponds or other shallow
holding ponds.

The Ohio Department of Natural Resources, Division of Water requires a Water Withdraw
Registration for the de-watering activities in the event the facility has the capacity of pump-
ing in excess of 100, 000 gallons per day. This registration must be submitted to ODNR
within 90 days following the completion of the project. A water withdraw registration can
be obtained by contacting ODNR, Division of Water at 614-265-6735. Assistance regard-
ing proper well installation and abandonment is also available.

Design Criteria

Vegetated Filter Areas: Densely vegetated areas may offer sufficient conditions to treat
short duration discharges provided that: flow is not channelized directly to a water resource
and the area encourages infiltration, slow overland flow and settling. A minimum of 100
feet is required to utilize a vegetated area. Dense grass or areas with natural depressions
will provide the best conditions. Critical areas like wetlands (e.g. vernal pools) or areas
with sensitive vegetation that will be damaged (smothering) by sedimentation should not
be used.

Sediment trap or basin: In most cases, contaminated discharge should be directed to a
sediment trap where the suspended solids can settle/filter out prior to the discharge to waters
of the state. Sediment traps should have sufficient storage to receive all the discharged
water from pumping and detain this water a minimum of 24 hours. The sediment storage
volume is directly related to the pumping capacity and the amount of turbidity. The sediment
pond should be designed to optimize the amount of travel time through the impoundment.
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The sediment pond should not be more than 4 feet deep with the distance between the
intake and outlet maximized to the extent practical.

Pump intakes should withdraw water from the surface of the trench or work area in order
not to re-suspend or continually mix water. Continually drawing water from the floor of
the area will draw the muddiest water and increase the amount of sediment that must be
removed.

Geotextile Filter Bags are a increasingly common way to remove sediment from dewater-
ing discharge. Commonly discharge is pumped into a filter bag chosen for the predominant
sediment size. Filter bags are manufactured products made typically from woven monofila-
ment polypropylene textile (coarse materials, e.g. sands) or non-woven geotextile (silts/
clays). They are single use products that must be replaced when they become clogged or
half full of sediment.

While they may be useful, they are generally high flow products, which have limited ability
to treat fine-grained sediments. Gravity drained filter bags should apply the following:

» They should place outside of a vegetated filter area and not in close proximity to the
stream or water resource.

* They must sit on a relatively flat grade so that water leaving the bag does cause additional
erosion. Placing the bag on a flat bed of aggregate will maximize the flow and useful
surface area of the bag.

» They should be used in conjunction with a large vegetative buffer or a secondary pond or
barrier

Enhanced Treatment Through Multiple Practices. The need for further reduction in
turbidity will likely require more than one treatment measure. The following are devices or
measures that when used in sequence with others will reduce turbidity.

Filter bags (gravity flow) are highly variable depending on the pore size and flow rate.
Typically filter bags are limited to removing large particles (small sands and large silts).

Sediment traps, weir tanks, filter boxes are effective for the removal of large particles such
as sand. Their effective increases as detention times increase.

Sand Media Filters effective for removal of smaller particles such as sand and large silts.
These often have the ability to backflush and thus maintain effectiveness and flow rate.

Some commercially available additives are available for further decreasing turbidity.
Chitosan and chitin based additives have been shown to significantly increase the effective-
ness of filtration and settling. Chitosan (Poly-D-glucosamine) is a low-toxicity product
extracted from Chitin (Poly-N-acetyl-D-glucosamine), a by-product of the shellfish indus-
try. Other products such as anionic polyacrylamide (anionic PAM) are commercially avail-
able to increase settling. Often these are utilized through wet or dry dosing mechanisms

or as water runs over a gel block upstream of a settling or filtration practice. Each product
should be utilized within the manufacturers specifications and tailored to the soil and site
conditions.

Particulate filter units utilizing cartridges or enclosed filter bags can remove smaller par-
ticles depending on the filter size. This type of measure is usually necessary to treat clays.
Filters may be need to be changed daily or more frequently.

CHAPTER 5 Temporary Runoff Control 35



An example of an enhanced treatment might include: dewatering a trench with a trash
pump to a settling tank or pit then pumping from the settling practice to a sand media
filter or to a particulate filter.

Common Problems/Concerns
Complete settling of solids within the Sediment Basin does not occur prior to discharge.
The length to width ratio of the pond must be increased to lengthen travel time through
the structure. In addition, flocculent may be necessary to promote settlement.

Water discharged from subsurface/ground water pumping maybe significantly lower in
temperature than that of the receiving stream. The water will need pre-conditioned in
order to minimize the biological affects on the stream.

References
Virginia Department of Conservation and Recreation, 2002. Erosion & Sediment
Control Technical Bulletin #2: Application of Anionic Polyacrylimide for soil stabiliza-
tion and stormwater management. http://www.dcr.state.va.us/sw/docs/anoinic.pdf
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Specifications

for

De-Watering

1. A de-watering plan shall be developed prior to the com-

mencement of any pumping activities.

. The de-watering plan shall include all pumps and related
equipment necessary for the dewatering activities and
designate areas for placement of practices. Outlets for
practices shall be protected from scour either by riprap
protection, fabric liner, or other acceptable method of
outlet protection.

. Water that is not discharged into a settling/treatment
basin but directly into waters of the state shall be moni-
tored hourly. Discharged water shall be within +/- 5° F of
the receiving waters.

4.

Settling basins shall not be greater than four (4) feet

in depth. The basin shall be constructed for sediment
storage as outlined in Chapter 6, SEDIMENT BASIN OR
SEDIMENT TRAP. The inlet and outlet for the basin shall
be located at the furthest points of the storage. A floating
outlet shall be used to ensure that settled solids do not
re-suspend during the discharge process. The settling
basin shall be cleaned out when the storage has been
reduced by 50% of its original capacity.

All necessary National, State and Local permits shall be
secured prior to discharging into waters of the state
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7.12 Temporary Rolled Erosion Control Products (Erosion Control Matting)

Description

A Temporary Rolled Erosion Control Product (TRECP) is a degradable manufactured mate-
rial used to stabilize easily eroded areas while vegetation becomes established. Temporary
Rolled Erosion Control Products are degradable products composed of biologically, photo
chemically or otherwise degradable materials. Temporary RECPs consist of erosion control
netting, open weave textiles, and erosion control blankets and mattings. These products
reduce soil erosion and assist vegetative growth by providing temporary cover from the
erosive action of rainfall and runoft while providing soil-seed contact.

Condition where practice applies:
Temporary rolled erosion control products (matting or blankets) should be used on:

» Areas where erosion potential is high or a failure to establish vegetation is costly such as
slopes greater than 3:1, constructed channels or stream banks

» Areas where establishing vegetation is difficult such as southern exposures or areas prone
to drying

 Areas of concentrated flow, especially where flows exceeds 3.5 feet per second (e.g near
culverts)

* Problem areas with highly erosive soils

 Areas where mulch is difficult to hold in place due to wind or water
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Design Criteria

Planning Considerations:

Temporary RECPs can be applied to critical or problem areas to enhance the erosion control
as vegetation is being established. Although these materials add cost, they insure more
immediate stability following construction reducing grading repairs and a faster greening
of projects. Permanent non-degradable rolled erosion control products (turf reinforcement
mats) are beyond the scope of this practice, but may be useful where design discharges

or runoff exert velocities and shear stresses exceeding the ability of mature vegetation to
withstand.

Temporary RECPs provide stable and rapid greening for areas conveying stormwater
runoff. Care must be taken to choose the type of RECP, which is most appropriate for the
specific needs of a project. Designers must take into account the vegetated and unvegetated
velocities and sheer stresses in channel applications. With the abundance of soil stabili-
zation products available, it is impossible to cover all the advantages, disadvantages and
specifications of all manufactured RECPs. Therefore, as with many erosion control-type
products, there is no substitute for a thorough understanding of the manufacturer’s instruc-
tions and recommendations and a site visit by a product’s designer or plan reviewer to
verify appropriateness.

Temporary RECPs should be used to help establish vegetation on previously disturbed
slopes - especially slopes of 3:1 or greater. The materials that compose the RECP will dete-
riorate over time. If used in permanent conveyance channels, designers should consider the
system’s resistance to erosion as it relates to the type of vegetation planted and the existing
soil characteristics. As much as possible during establishment of vegetation, soil stabili-
zation blankets should not be subjected to concentrated flows moving at greater than 3.5
feet/second.

Choose a product that will provide the appropriate time period of protection. Allowable
velocity range during vegetation establishment should be 3.5 feet per second or less.

Erosion Control Blankets - shall consist of photodegradable plastic netting or biodegradable
natural fiber netting that covers and is entwined in a natural organic or man-made mulching
material. The mulching material shall consist of wood fibers, wood excelsior, straw, coconut
fiber, or man-made fibers, or a combination of the same. The blanket shall be of consis-

tent thickness with the mulching material/fibers evenly distributed over its entire length.
Mulching material/fibers must interlock or entwine to form a dense layer, which not only
resists raindrop impact, but also will allow vegetation to penetrate the blanket. The mulch-
ing material degradation rate must be consistent with the designers desired slope protection
time. Temporary Rolled Erosion Control Products (or erosion control blankets) shall meet
the specifications that follow.

Table 7.12.1
Material Maximum Length Of Protection
Straw 10-12 Months
Straw/Coconut 24 Months
Coconut 36 Months
Excelsior 36 Months
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Erosion Control Netting - shall consist of a woven natural fiber or extruded geosynthetic
mesh used as a component in the manufacture of RECPs, or separately as a temporary
RECP to anchor loose fiber mulches.

Open Weave Textile - shall consist of processed natural or polymer yarns woven into a
matrix, used to provide erosion control and facilitate vegetation establishment.

Maintenance:

All RECPs should be inspected regularly after installation, especially after storms to check
for erosion or undermining of the product. Make needed repairs immediately, addressing
rills or gullies that have developed prior to replacing the RECP. In the case erosion repairs,
assure that subsequent runoff across the area is dispersed or adequately spread.

Common Problems/Concerns:

* Manufacturer’s selection and installation recommendations not followed. Results in fail-
ure of the RECP.

e Poor contact between soil and the RECP. Results in erosion below the RECP and lower
seed germination rates, causing failure.

* Proper stapling guidelines not followed. Results in movement or displacement of RECP.
 Erosion check slots are not used. Results in erosion under the RECP, causing failure.

» Unstable slopes that result in RECP or slope failure. Determine cause of slope failure,
correct, and reinstall RECP

* In channels, the width of RECP used is not sufficient, this causes water to flow along the
sides of RECP causing erosion. Install RECP up side slopes of ditch line as well as the
bottom.
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Specifications
for

Temporary Rolled Erosion Control Product

(Not To Scale)
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Specifications
for

Temporary Rolled Erosion Control Product

1. Channel/Slope Soil Preparation Grade and compact area of
installation, preparing seedbed by loosening 2”-3” of topsoil
above final grade. Incorporate amendments such as lime
and fertilizer into soil. Remove all rocks, clods, vegetation or
other debris so that installed REGP will have direct contact
with the soil surface.

2. Channel/Slope Seeding Apply seed to soil surface prior to
installation. All check slots, anchor trenches, and other
disturbed areas must be reseeded. Refer to the Permanent
Seeding specification for seeding recommendations.

Slope Installation

3. Excavate top and bottom trenches (12”x6”). Intermittent
erosion check slots (6”x6”) may be required based on slope
length. Excavate top anchor trench 2’ x 3’ over crest of the
slope.

4. If intermittent erosion check slots are required, install RECP
in 6”x6” slot at a maximum of 30’ centers or the mid point
of the slope. RECP should be stapled into trench on 12”
centers.

5. Install RECP in top anchor trench, anchor on 12” spacings,
backfill and compact soil.

6. Unroll RECP down slope with adjacent rolls overlapped a
minimum of 3”. Anchor the seam every 18”. Lay the RECP
loose to maintain direct soil contact, do not pull taught.

7. Overlap roll ends a minimum of 12” with upslope RECP on
top for a shingle effect. Begin all new rolls in an erosion
check slot if required, double anchor across roll every 12”.

8. Install RECP in bottom anchor trench (12”x6”), anchor every
12”. Place all other staples throughout slope at 1 to 2.5 per
square yard dependant on slope. Refer to manufacturer’s
anchor guide.

Channel Installation
9. Excavate initial anchor trench (12”x6”) across the lower end
of the project area.

10. Excavate intermittent check slots (6”x6”) across the channel
at 30’ intervals along the channel.

11.Excavate longitudinal channel anchor slots (4”x4”) along
both sides of the channel to bury the edges. Whenever pos-
sible extend the RECP 2’-3’ above the crest of channel side
slopes.

12.Install RECP in initial anchor trench (downstream) anchor
every 12", backfill and compact soil.

13.Roll out RECP beginning in the center of the channel toward
the intermittent check slot. Do not pull taught. Unroll
adjacent rolls upstream with a 3” minimum overlap (anchor
every 18”) and up each channel side slope.

14. At top of channel side slopes install RECP in the longitudinal
anchor slots, anchor every 18”.

15.Install RECP in intermittent check slots. Lay into trench and
secure with anchors every 12”, backfill with soil and com-
pact.

16. Overlap roll ends a minimum of 12” with upstream RECP on
top for a shingling effect. Begin all new rolls in an intermit-
tent check slot, double anchored every 12”.

17.Install upstream end in a terminal anchor trench (12”x6”);
anchor every 12”, backfill and compact.

18.Complete anchoring throughout channel at 2.5 per square
yard using suitable ground anchoring devices (U shaped
wire staples, metal geotextile pins, plastic stakes, and trian-
gular wooden stakes). Anchors should be of sufficient length
to resist pullout. Longer anchors may be required in loose
sandy or gravelly soils.
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7.10 Permanent Seeding

Description

Perennial vegetation is established on areas that will not be re-disturbed for periods longer
than 12 months. Permanent seeding includes site preparation, seedbed preparation, planting
seed, mulching, irrigation and maintenance.

Permanent vegetation is used to stabilize soil, reduce erosion, prevent sediment pollution,
reduce runoff by promoting infiltration, and provide stormwater quality benefits offered by
dense grass cover.

Conditions Where Practice Applies

Permanent seeding should be applied to:

* Any disturbed areas or portions of construction sites at final grade. Permanent seeding
should not be delayed on any one portion of the site at final grade while construction on
another portion of the site is being completed. Permanent seeding shall be completed in
phases, if necessary.

 Areas subject to grading activities but will remain dormant for a year or more.

Planning Considerations

Vegetation controls erosion by reducing the velocity and the volume of overland flow and
protects bare soil surface from raindrop impact. A healthy, dense turf promotes infiltration
and reduces the amount of runoff. The establishment of quality vegetation requires selec-
tion of the right plant materials for the site, adequate soil amendments, careful seedbed
preparation, and maintenance.
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Design Criteria

Maintenance

Soil Compaction— Storm water quality and the amount of runoff both vary significantly
with soil compaction. Non-compacted soils improve stormwater infiltration by promoting:

* dense vegetative growth;

* high soil infiltration & lower runoff rates;

* pollutant filtration, deposition & absorption; and

* beneficial biologic activity in the soil.

Construction activity creates highly compacted soils that restrict water infiltration and root
growth. The best time for improving soil condition is during the establishment of perma-

nent vegetation. It is highly recommended that subsoilers, plows, or other implements are
specified as part of final seedbed preparation. Use discretion in slip-prone areas.

Minimum Soil Conditions— Vegetation cannot be expected to stabilize soil that is unstable

due to its texture, structure, water movement or excessively steep slope. The following

minimum soil conditions are needed for the establishment and maintenance of a long-lived

vegetative cover. If these conditions cannot be met, see the standards and specifications for

Topsoiling.

* Soils must include enough fine-grained material to hold at least a moderate amount of
available moisture.

* The soil must be free from material that is toxic or otherwise harmful to plant growth.

See specifications for permanent seeding below.

1. Expect emergence within 4 to 28 days after seeding, with legumes typically following
grasses. Check permanent seedlings within 4 to 6 weeks after planting. Look for:

* Vigorous seedlings;
» Uniform ground surface coverage with at least 30% growth density;
 Uniformity with legumes and grasses well intermixed;

» Green, not yellow, leaves. Perennials should remain green throughout the summer, at
least at the plant bases.

2. Permanent seeding shall not be considered established for at least 1 full year from the
time of planting. Inspect the seeding for soil erosion or plant loss during this first year.
Repair bare and sparse areas. Fill gullies. Re-fertilize, re-seed, and re-mulch if required.
Consider no-till planting. A minimum of 70% growth density, based on a visual inspec-
tion, must exist for an adequate permanent vegetative planting.

« If stand is inadequate or plant cover is patchy, identify the cause of failure and take
corrective action: choice of plant materials, lime and fertilizer quantities, poor seedbed
preparation, or weather. If vegetation fails to grow, have the soil tested to determine
whether pH is in the correct range or nutrient deficiency is a problem.

* Depending on stand conditions, repair with complete seedbed preparation, then over-seed
or re-seed.

 Ifit is the wrong time of year to plant desired species, over-seed with small grain cover
crop to thicken the stand until timing is right to plant perennials or use temporary seed-
ing. See Temporary Seeding standard.
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3. Satisfactory establishment may require re-fertilizing the stand in the second growing

s€ason.

* Do not fertilize cool season grasses in late May through July (i.e. Kentucky

Bluegrass, Orchardgrass, Perrenial Ryegrass, Smooth Brome, Fescues, Timothy, Reed
Canarygrass and Garrison Grass)

* Qrass that looks yellow may be nitrogen deficient. In lieu of a soil test, an applica-
tion of 50 Ibs. of N-P-K per acre in early spring will help cool season grasses compete

against weeds or grow more successfully.

* Do not use nitrogen fertilizer if the stand contains more than 20 percent legumes.

4. Long-term maintenance fertilization rates shall be established by following soil test
recommendations or by using the rates shown in Table 2.

Table 7.10.1Maintenance for Permanent Seedings Fertilization and Mowing

Mixture Formula Lbs./ Acre Lbs./1,000 sq.ft. Time Mowing
Creeping Red Fescue 10-10-10 500 12 Fall, yearly or as Not closer
Ryegrass needed than 3”
Kentucky Bluegrass
Tall Fescue 10-10-10 500 12 Not closer

than 4”

Turf-type Fescue 10-10-10 500 12
Crown Vetch Fescue 0-20-20 400 10 Spring, yearly follow- | Do not mow
Flat Pea Fescue 0-20-20 | 400 10 ing establishment Do not mow

and every 4-7 years
thereafter

Note: Following soil test recommendations is preferred to fertilizer rates shown above.

5. Consider mowing after plants reach a height of 6 to 8 inches. Mow grasses tall, at least
3 inches in height and minimize compaction during the mowing process. Vegetation on
structural practices such as embankments and grass-lined channels need to be mowed
only to prevent woody plants from invading the stand.

Common Problems / Concerns

Insufficient topsoil or inadequately tilled, limed, and/or fertilized seedbed - results in

poor establishment of vegetation.

Unsuitable species or seeding mixture - results in competition with the perennials.

Nurse crop rate too high in the mixture - results in competition with the perennials.

Seeding done at the wrong time of year - results in poor establishment of vegetation, also
plant hardiness is significantly decreased.

Mulch rate inadequate - results in poor germination and failure.

CHAPTER 7 Soil Stabilization 43




44

Specifications

for

Permanent Seeding

Site Preparation

1.

Subsoiler, plow, or other implement shall be used to

reduce soil compaction and allow maximum infiltration.
(Maximizing infiltration will help control both runoff rate and
water quality.) Subsoiling should be done when the soil
moisture is low enough to allow the soil to crack or fracture.
Subsoiling shall not be done on slip-prone areas where

soil preparation should be limited to what is necessary for
establishing vegetation.

2. The site shall be graded as needed to permit the use of con-

ventional equipment for seedbed preparation and seeding.

3. Topsoil shall be applied where needed to establish

vegetation.

Seedbed Preparation

1.

Lime—Agricultural ground limestone shall be applied to
acid soil as recommended by a soil test. In lieu of a soil
test, lime shall be applied at the rate of 100 pounds per
1,000-sq. ft. or 2 tons per acre.

Fertilizer—Fertilizer shall be applied as recommended by a
soil test. In place of a soil test, fertilizer shall be applied at a
rate of 25 pounds per 1,000-sq. ft. or 1000 pounds per acre
of a10-10-10 or 12-12-12 analyses.

. The lime and fertilizer shall be worked into the soil with

a disk harrow, spring-tooth harrow, or other suitable field
implement to a depth of 3 inches. On sloping land, the soil
shall be worked on the contour.

Seeding Dates and Soil Conditions

Seeding should be done March 1 to May 31 or August 1

to September 30. If seeding occurs outside of the above-
specified dates, additional mulch and irrigation may be
required to ensure a minimum of 80% germination. Tillage
for seedbed preparation should be done when the soil is dry
enough to crumble and not form ribbons when compressed
by hand. For winter seeding, see the following section on
dormant seeding.

Dormant Seedings

1.

Seedings should not be made from October 1 through
November 20. During this period, the seeds are likely
to germinate but probably will not be able to survive
the winter.

2. The following methods may be used for “Dormant Seeding”:
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From October 1 through November 20, prepare the seedbed,
add the required amounts of lime and fertilizer, then mulch
and anchor. After November 20, and before March 15,
broadcast the selected seed mixture. Increase the seeding
rates by 50% for this type of seeding.

From November 20 through March 15, when soil condi-
tions permit, prepare the seedbed, lime and fertilize, apply
the selected seed mixture, mulch and anchor. Increase the
seeding rates by 50% for this type of seeding.

Apply seed uniformly with a cyclone seeder, drill, cultipacker
seeder, or hydro-seeder (slurry may include seed and fertil-
izer) on a firm, moist seedbed.

Where feasible, except when a cultipacker type seeder

is used, the seedbed should be firmed following seeding
operations with a cultipacker, roller, or light drag. On sloping
land, seeding operations should be on the contour where
feasible.

Mulching

1.

Mulch material shall be applied immediately after
seeding. Dormant seeding shall be mulched. 100%
of the ground surface shall be covered with an
approved material.

Materials

Straw—If straw is used it shall be unrotted small-grain
straw applied at the rate of 2 tons per acre or 90 pounds
(two to three bales) per 1,000-sq. ft. The mulch shall be
spread uniformly by hand or mechanically applied so the soil
surface is covered. For uniform distribution of hand-spread
mulch, divide area into approximately 1,000-sq.-ft. sections
and spread two 45-Ib. bales of straw in each section.

Hydroseeders—If wood cellulose fiber is used, it shall be
applied at 2,000 Ib./ac. or 46 1b./1,000 sq. ft.

Other—Other acceptable mulches include rolled erosion
control mattings or blankets applied according to manufac-
turer’s recommendations or wood chips applied at 6 tons
per acre.



3. Straw and Mulch Anchoring Methods

Straw mulch shall be anchored immediately to minimize loss by

wind or water.

Mechanical—A disk, crimper, or similar type tool shall be
set straight to punch or anchor the mulch material into
the soil. Straw mechanically anchored shall not be finely
chopped but, generally, be left longer than 6 inches.

e Synthetic Binders—Synthetic binders such as Acrylic DLR
(Agri-Tac), DCA-70, Petroset, Terra Tack or equivalent may
be used at rates specified by the manufacturer.

Mulch Netting—Netting shall be used according to the

manufacturer’s recommendations. Netting may be neces-
sary to hold mulch in place in areas of concentrated runoff

and on critical slopes.

Asphalt Emulsion—Asphalt shall be applied as recom-
mended by the manufacture or at the rate of 160 gallons per

acre.

Table 7.10.2 Permanent Seeding

Irrigation

growth.

Wood Cellulose Fiber—Wood cellulose fiber shall be applied
at a net dry weight of 750 pounds per acre. The wood
cellulose fiber shall be mixed with water with the mixture
containing a maximum of 50 pounds cellulose per 100 gal-
lons of water.

Permanent seeding shall include irrigation to establish vegeta-
tion during dry weather or on adverse site conditions, which
require adequate moisture for seed germination and plant

Irrigation rates shall be monitored to prevent erosion and dam-
age to seeded areas from excessive runoff.

Seeding Rate

Seed Mix Notes:
Lbs./acre Lbs./1,000 Sq. Feet

General Use
Creeping Red Fescue 20-40 121 For close mowing & for waterways with <2.0
Domestic Ryegrass 10-20 1/4-172 ft/sec velocity
Kentucky Bluegrass 20-40 121
Tall Fescue 40-50 1-1 14
Turf-type (dwarf) Fescue 90 214

Steep Banks or Cut Slopes
Tall Fescue 40-50 1-114
Crown Vetch 10-20 1/4-172 Do not seed later than August
Tall Fescue 20-30 12-3%4
Flat Pea 20-25 12-34 Do not seed later than August
Tall Fescue 20-30 12-34
Road Ditches and Swales
Tall Fescue 40-50 1-11/4
Turf-type
(Dwarf) Fescue 90 21/4
Kentucky Bluegrass 5 0.1
Lawns

Kentucky Bluegrass 100-120 2
Perennial Ryegrass 2
Kentucky Bluegrass 100-120 2 For shaded areas
Creeping Red Fescue 1-1/2

Note: Other approved seed species may be substituted.
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7.9 Mulching

Description

A protective layer of mulch, usually of straw, applied to bare soil is used to abate erosion
by shielding it from raindrop impact. Mulch also helps establish vegetation by conserving
moisture and creating favorable conditions for seeds to germinate.

Conditions Where Practice Applies
Mulch should be used liberally throughout construction to limit the areas that are bare and
susceptible to erosion. Mulch can be used in conjunction with seeding to establish vegeta-
tion or by itself to provide erosion control when the season does not allow grass to grow.
Mulch and other vegetative practices must be applied on all disturbed portions of construc-
tion-sites that will not be re-disturbed for more than 21 days.

Design Criteria
See specifications for Mulching.

Maintenance

Additional mulching is necessary to cover exposed soil conditions when observed during
routine maintenance inspections.
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Common Problems / Concerns

The application of synthetic binders must be conducted in such a manner as to not be intro-
duced into watercourses.

Weather considerations must be addressed to ensure the application of synthetic binders are
not washed away and introduced into watercourses.

The use of a mulch cover is not recommended for areas, which will exhibit higher veloci-
ties than 3.5 feet/second. An erosion control matting is recommended for areas which will
exhibit higher velocities.

Areas which have been mulched should be inspected and maintained if necessary every 7
days or within 24 hours of a rain event greater than or equal to 0.5 inches to ensure ade-
quate protection.
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Specifications

for

Muiching

. Mulch and other appropriate vegetative practices shall be
applied to disturbed areas within 7 days of grading if the
area is to remain dormant (undisturbed) for more than 21
days or on areas and portions of the site which can be
brought to final grade.

. Mulch shall consist of one of the following:

Straw - Straw shall be unrotted small grain straw applied
at the rate of 2 tons/ac. or 90 Ib./1,000 sq. ft. (two to
three bales). The straw mulch shall be spread uniformly
by hand or mechanically so the soil surface is covered.
For uniform distribution of hand-spread mulch, divide
area into approximately 1,000 sq.ft. sections and place
two 45-1b. bales of straw in each section.

Hydroseeders - Wood cellulose fiber should be used at
2,000 Ib./ac. or 46 1b./1,000 sq. ft.

Other - Acceptable mulches include mulch mattings
and rolled erosion control products applied according to
manufacturer’s recommendations or wood mulch/chips
applied at 10-20 tons/ac.

. Mulch Anchoring - Mulch shall be anchored immediately

to minimize loss by wind or runoff. The following are
acceptable methods for anchoring mulch.

Mechanical - Use a disk, crimper, or similar type tool

set straight to punch or anchor the mulch material into
the soil. Straw mechanically anchored shall not be finely
chopped but be left generally longer than 6 inches.

Mulch Nettings - Use according to the manufacturer’s
recommendations, following all placement and anchoring
requirements. Use in areas of water concentration and
steep slopes to hold mulch in place.

Synthetic Binders - For straw mulch, synthetic binders
such as Acrylic DLR (Agri-Tac), DCA-70, Petroset, Terra
Tack or equal may be used at rates recommended by the
manufacturer. All applications of Sythetic Binders must
be conducted in such a manner where there is no contact
with waters of the state.

Wood Cellulose Fiber - Wood cellulose fiber may be used
for anchoring straw. The fiber binder shall be applied at
a net dry weight of 750 Ib./acre. The wood cellulose fiber
shall be mixed with water and the mixture shall contain a
maximum of 50 Ib./100 gal. of wood cellulose fiber.
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