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RICHLAND SWCD
(419) 589-2712
Agricultural Ctr,
1612 Ashland Rd.
Mansfield, 44905

ROSS SWCD
(614) 7724110
78 W. Main St.
Chillicothe, 45601

SANDUSKY SWCD
{419) 334-8984
1401 Walter Ave.
Fremont, 43420

SCIOTO SWCD

Fifth & Court Sts.
Scudder Admn. Bldg.
Portsmoutn, 45662

SENECA SWCD
(419) 447-7073
1656 E. Perry St.
Tiffin, 44883

SHELBY SWCD
(513) 4924788

324 Fourth Ave.
Sidney, 45365

STARK SWCD

{216) 489-4476

2311 Columbus Rd., NE
Canton, 44705

SUMMIT SWCD

(216) 929-2871

1043 Portage Trail
Cuyahoga Falls, 44221

TRUMBULL SWCD
(216) 637-2056
188 N. Mecca St.
Cortland, 44410

TUSCARAWAS SWCD
(216) 339-56584

Rt. 2, Box 2161

New Philadelphia, 44663

UNION SWCD
(513) 642-5871
943 E. Fifth St.
Marysville, 43040

VAN WERT SWCD
{419) 238-9591
1360 Ervin Rd.
Van Wert, 45891

VINTON SWCD
{614) 596-5676
311 W. Main St.
McArthur, 45651

WARREN SWCD
(513) 932-5861
779 Columbus Ave.
Lebanon, 45036

WASHINGTON SWCD
(614) 3734857
409 Second St.
Marietta, 45750

WAYNE SWCD
{216) 262-2836
County Admin, Bldg.
428 W. Liberty St.
Wooster, 44691

WILLIAMS SWCD
(419)636-2349
1120 W. High St.
Bryan, 43506
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FOREWORD

Drilling for oil and gas reserves began in Ohio well
over a hundred years ago. In recent years drilling activi-
ties have greatly accelerated. The petroleum industry
today provides employment and business to suppliers
and Ohio petroleum to the nation. In many parts of the
state the oil and gas drilling activity is an important part
of the local economy.

However, with the increase in drilling have come
disturbances to the land. Due to the rough topography
in the eastern half of Ohio where drilling is concentrated,
the potential for excessive erosion is tremendous. Dril-
ling activity may also disturb important drainage pat-
terns or create drainage problems. In addition, water
quality of surface waters and groundwater aquifers may
be affected by sediment and waste brine at wells and
storage sites, access roads or from waste disposal activi-
ties. In any case, it is clear that to protect water quality
and reduce sail loss, it is necessary to properly plan, con-
struct and restore well sites, access roads and other dis-
turbed land.

This handbook has been developed to provide the
oil and gas industry and other related contractors with a
concise source of site restoration information. The hand-
book provides general guidelines which will cover most
situations. It may be necessary, however, to contact your
county soil and water conservation district (SWCD) for
additional assistance. The information within should
help reduce soil loss due to oil and gas production
activities and limit water quality degradation due to
sediment delivery to streams and lakes.



The Importance of Planning Well Sites

It has often been said, ““An ounce of prevention is
worth a pound of cure.” When topsoil is stockpiled, ac-
cess roads properly located and conservation practices
irjstalled as the site is developed, restoration is quicker,
simpler and less expensive. Planning the site according to
an erosion control and water management plan and con-
trolling construction on the site can be very cost effective.

Considerations for Planning

Topography: The relief of the land plays an important
role in laying out of access roads to prevent erosion.
Whenever possible, construct roads along the contour
of the hillside. Avoid going directly up the slope or ex-
ceeding slopes of 15% (15 feet vertical rise in 100 feet
horizontal distance). Any road going across the slope
acts as a large diversion ditch. It collects the runoff from
above and channels it down the hill. Unless properly
spaced and sized waterbars and/or culverts are installed,
erosion problems will occur. This means more bulldozer
time to repair the road along with increased wear and
tear on pumper trucks. When roads are properly planned
and constructed many expensive maintainance problems
can be eliminated.

Soil Type: Consider the inherent properties and charac-
teristics of soils in the design of roads and well sites. The
first priority is to stockpile the topsoil. When topsoil is
saved and spread during restoration, seeding has a much
greater chance of becoming established. Slip prone, un-
stable or wet soils should be avoided due to the many
problems they cause. In the event these soils cannot be
avoided, special precautions taken before and during site
construction will help reduce problems in the future.

MEDINA SWCD
(216} 722-2605
Federa! Bldg.

143 W. Liberty St.
Medina, 44256

MEIGS SWCD
(614) 992-6647
Box 432
Pomeroy, 45769

MERCER SWCD
(419) 586-2548
301 N. Riley St.
Celina, 45822

MIAMI SWCD

(613) 335-7666

305 S. Market St.Rm.B8
Troy, 45373

MONROE SWCD

(614) 472-0833
Courthouse

Woodsfield, 43793
MONTGOMERY SWCD
(513) 854-7645

4690 N, Union Rd.
Trotwood, 45426

MORGAN SWCD

(614) 962-4234

65 S. Kennebec Ave., Box 492
McConnelsville, 43756

MORRQOW SWCD

(419) 9469065

3278 SR 95 W.,Wilhelm Bidg.
Mt. Gilead, 43338

MUSKINGUM SWCD
{614) 454-2767
1120% Maple Ave.
Zanesville, 43701
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NOBLE SWCD

(614) 7324318

K of C Lodge Bidg. Box 267
Caldwetll, 43724

OTTAWA SWCD
(419) 8986431
149 Church St.
Oak Harbor, 43449

PAULDING SWCD
(419) 3994771
315 C.N. Walnut St,
Paulding, 45879

PERRY SWCD
(614) 743-1325

E. Gay St., Box 337
Somerset, 43783

PICKAWAY SWCD
(614) 477-1694
1450 N. Court St.
Circleville, 43113

PIKE SWCD
(614) 947-4533
11752 Sr 104
Waverly, 45690

PORTAGE SWCD
(216) 296-4311
6970 SR 88
Ravenna, 44266

PREBLE SWCD
(513) 456-4565

200 Eaton Center Dr,
Eaton, 45320

PUTNAM SWCD
(419) 523-5159
215 8. Oak St.
Ottawa, 45875



HARRISON SWCD
(614) 942-8837
239 E. Warren St,
Cadiz, 43907

HENRY SWCD
(419) 592-0881
2260 N, Scott St.
Napoleon, 43545

HIGHLAND SWCD
{513) 393-1922
301 N. High St.
Hilisboro, 45133

HOCKING SWCD

(614) 385-3016

61 N. Market St.,, Rm 221
Logan, 43138

HOLMES SWCD

(216) 674-2811

W. Clinton & N,
Washington Sts. Box 248
Millersburg, 44654

HURON SWCD
(419) 668-5143
180 Milan Ave.
Norwalk, 44857

JACKSON SwCD
(614) 286-5208
34 Portsmouth St.
Jackson, 45640

JEFFERSON SWCD
(614) 264-7938
500 Main St.
Wintersville, 43952

KNOX SWCD
{614) 392-7806
Box 270

Mt. Vernon, 43050

LAKE SWCD

{216) 585-5010
28080 Chardon Rd.
Wickliffe, 44092

LAWRENCE SWCD
(614) 532-7562

Rm., 2,710 Park Ave,
Ironton, 45638

LICKING SWCD

(614) 3459712

743 E. Main St.,,Rm. 201
Newark, 43055

LOGAN SWCD
(513) 593-2946

324 Road 11
Bellefontaine, 43311

LORAIN SWCD
{216) 322-1228
1575 Lowell St.
Elyria, 44035

LUCAS SWCD

(419) 259-6284
415 Conant St.
Maumee, 43537

MADISON SWCD
(614) 8524004
715U8.Rt. 42 W
London, 43140

MAHON ING SWCD
(216) 533-2231
525 N. Broad St.
Canfield, 44406

MARION SWCD
(614) 387-1314
1100 E. Center St,
Marion, 43302
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These soils can be identified prior to site development
by obtaining soil maps and soil information from any
SWCD office. There is an SWCD office in every county.
Many have published soil surveys of their entire county
and information concerning every soil type.

Limiting Factors Concerning Vegetation

The stockpilingand use of topsoil may be the best method
of improving your success in reseeding. The topsoil, how-
ever thin the layer may be, contains nutrients, organic
material and other elements which favor germination
and growth of grass and legumes. The sub-soil, which
normally remains after site construction, is usually more
acid and contains fewer nutrients to help the vegetation
get established.

Follow these six important steps for successful seeding:
1) stockpile topsoil; 2) replace and grade topsoil; 3) pre-
pare seedbed; 4) spread and incorporate lime and fertil-
izer; B) seed proper species and 6) apply a mulch. Re-
member to follow every step; skipping any step may
adversely affect your results.

EROSION AND SEDIMENTATION
CONTROL MEASURES

General Information

This following chapter covers commonly used
erosion and sediment control measures and their general
guidelines for installation.

The erosion and sedimentation control measures
described in this handbook offer an effective means of
reducing erosion and preventing damage to both the
construction area, off site properties, streams and lakes.



However, these measures, as well as the site and other in-
volved areas, must be well vegetated to operate properly.

The recommendations herein are minimum guide-
lines and have been prepared for average conditions in
Ohio. For site conditions which exceed average condi-
tions or have severe limiting factors, contact your local
soil and water conservation district office.

Although the use of any practice or combination
of practices will effectively control runoff and prevent
erosion, there is no substitute for properly planning road
placement and site location. Planning may help avoid the
expense and trouble of installing some practices and re-
pairing erosion or water quality problems.

Access Roads

Recent studies have indicated the greatest amount
of erosion attributed to oil and gas well drilling activity
occurs on access roads, Roads may act as a diversions,
collecting and directing runoff as it crosses the slope.
Without methods of properly managing storm runoff,
tremendous soil losses may occur.

Planning, design and proper construction of access
roads is imperative due to the heavy loads and amount
of use they must withstand. Water control structures
such as water bars and culverts may help control erosion,
but they are no substitute for proper location and con-
struction of the access road.

A. Description
A roadway constructed to provide access to the
well site.

B. Purpose
To provide a route for travel for moving equip-
ment and materials used for drilling, operating
and maintaining well sites.

CRAWFORD SWCD
(419) 562-2203

820 Piymouth St,
Bucyrus, 44820

CUYAHOGA SWCD
(216) 585-5010
28080 Chardon Rd,
Wickliffe, 44092

DARKE SWCD
(613) 548-1715
1117 S. Towne Ct,
Greenville, 45331

DEFIANCE SWCD
(419) 7828751

Rt. 2, Box 11,66 North
Defiance, 43512

DELAWARE SWCD
(614) 362-4011 or
548-7313 ext. 243
29 Grandview Ave
Delaware, 43015

ERIE SWCD

(419) 626-5211
2902 Columbus Ave.
Sandusky, 44870

FAIRFIELD SWCD
(614) 653-8154

1109 E. Main St.
Agricultural Service Cr.
Lancaster, 43130

FAYETTE SWCD

(614) 335-6201

1503 Columbus Ave.
Washington, C.H. 43160

FRANKLIN SWCD
(614) 443-9416
1945 Frebis Ave,
Columbus, 43206

FULTON SWCD
(419) 335-5846
126 Clinton St.

Wauseon, 43567

GALLIA SWCD
(614) 4468687
629 Jackson Pk.
Rm, 308-C
Gallipolis, 456631

GEAUGA SWCD

(216) 8341122

14269 Claridon-Troy Rd.
Burton, 44021

GREENE SWCD

(513) 372-4478

275 S. Allison Ave.,Rm.2
Xenia, 45385

GUERNSEY SWCD
(614) 4325624

Agric. Service Ctr.Rt.4
Cambridge, 43725

HAMILTON SWCD
(513) 8259765
Endicott Bldg.-Off. 20
Cincinnati, 45218

HANCOCK SWCD
419) 422-6569
7710 Co.Rd. 140
Findlay, 45840

HARDIN SWCD
{419) 6730456
Box 436-SR 309
Kenton, 43326
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ADAMS SWCD
(513) 544-2651
608 E. Main St.
W. Union 45693

ALLEN SWCD

(419) 223-0040

219 W. Northern Ave,
Lima, 45801

ASHLAND SWCD
(419) 289-0000

Ashland Co. Office Bidg.
110 Cottage St., Rm. 204

Ashland, 44805

ASHTABULA SWCD
(216) 576-4946

39 Wall St,
Jefferson, 44047

ATHENS SWCD
{614) 593-6573

540 W. Union St.
Athens, 45701

AUGLAIZE SWCD
(419) 738-4016

604 S. Blackhoof St.
Wapakoneta, 456895

BELMONT SWCD
(614} 695-1971
68587 Bannock Rd.
St. Clairsville, 43950

BROWN SWCD
(513) 378-4424
Route 1, Box C-3
Georgetown, 45121

BUTLER SWCD
(513)867-5013
1810 Princeton Rd.
Hamilton, 4501 1

CARROLL SwWCD
(216) 627-5537
549-% Second St., NW
Carroliton, 44615

CHAMPAIGN SWCD
(513) 653-3318

306 Patrick Ave,
Urbana, 43078

CLARK SWCD
(513) 390-2443
2231 Olympic St,
Springfield, 45503

CLERMONT SWCD
(513) 732-1614
4449 St.Rt. 132
Batavia, 45103

CLINTON SWCD
(513) 3822461

24 Randolph St.
Wilmington, 45177

COLUMBIANA SWCD

(216) 424-3313

966 N. Market St., Box 248

Lisbon, 44432

COSHOCTON SWCD
(614) 622-8087

Coshocton Co. Service Bldg.

724 S. Seventh St,
Coshocton, 43812
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C. Design Guidelines

1)
2)
3)
4)

5)

6)

7)

8)

9)

10)

11)

12)

Minimum roadbed width should be 14 feet
for a single lane and 20 feet for adouble lane,
Side slopes for excavated cuts should in no
case exceed 2:1.

Earthen fill slopes should be no steeper than
2:1.

Install side ditches on road sections where
surface runoff endangers fill areas.

Install adequate culverts under the road
and in natural drainageways unless a bridge
is needed for larger drainage areas.

Place culverts across roadways to handle
flows from the side ditch when permissible
velocity is exceeded in the ditch. For spac-
ing requirement, see table No. 1, page
Provide headwalls or drop inlets if erosion of
the inlet is a problem,

Headwalls can be constructed of rock rip-
rap, logs or concrete,

Grades normally should not exceed 15% ex-
cept for short lengths but maximum grades
of 20% may be used if necessary for special
purposes.

Do not locate roads near water courses, when-
ever possible.

Areas having soils that are slide prone
should be avoided. If these areas cannot be
avoided, the access road should be located
in a manner that would minimize cuts and
fills.

Reseed, mulch, etc., roadbanks, roadbeds and
all other disturbances promptly and in accord-
ance with the recommended rates.



D. Construction Guidelines
The areato be excavated or occupied by a fill should
be cleared and grubbed of all trees, stumps, large
roots, boulders and debris. All such material should
be disposed of by burning, burying or removal
from sites.

Water Bars

Water bars (also known as water breaks, cross
drains) are the most commonly used conservation prac-
tices. They can be constructed during or immediately
following drilling and fracturing of the well. A bulldozer
or tractor with blade can easily construct water bars.
To work effectively the structures must be adequately
spaced and sized.

Water Bars for Access Roads

A. Description

A channel or open ditch constructed diagonally
across roads to carry surface runoff.

B Purpose
To prevent accumulation of large volumes of water
by diverting surface runoff from road surface at
designed intervals. Erosion in the form of gullies
may be prevented by construction of water bars.
C. Construction Material
Compacted soil.
D. Design Guidelines
1) Minimum height - 8 inches
2) Minimum top width - 2 feet (6 feet including
downhill toe)

LITERATURE CITED

Hartung, Robert E. and James M. Kress, “Woodlands of
the Northeast, Erosion and Sediment Control Guides,"
1977, USDA, Soil Conservation Service, Northeast
Technical Service Center, Broomall, PA and USDA,
Forest Service Northeastern Area State and Private
Forestry, Upper Darby, PA.

“Engineering Field Manual’® USDA, Soil Conservation
Service.

“Standards and Specifications for Permanent Type Con-
servation Practices” USDA, Soil Conservation Service,
Columbus, Ohio, 1974 .

“West Virginia Erosion and Sediment Contral Manual’’
West Virginia Department of Mines, Office of Oil and
Gas.

“1983-84 Agronomy Guide’” Cooperative Extension
Service, The Ohio State University.

Illustrations on page 14 by David N. Allan, Soil Conser-
vation Service, Durham, NH.
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Inoculate: Introduction of bacterium to legume seed to
ensure adequate numbers of specific bacteria are present
to assist in nitrogen fixation,

Odd lot: A small, unmanaged, irregultarly shaped area,
such as a fence corner, that may be used to produce
wijldlife habitat.

Parabolic: A concave curve with gently sloping sides and
a nearly flattened bottom.

Slope: The degree ofdeviation from horizontal measured
as a numerical ratio, a percentage or degrees.

To calclate Ratio - The horizonal distance (run)
divided by vertical distance (rise)

-example: 2' runina 1'rise: = 2:1 slope

To calculate Percentage - The vertical distance (rise)
divided by horizonal distance (run) x 100

-example: 4 rise in 50' run
(4 divided by 50) x 100 = 8%

To calculate Degree - The angle of the slope from a
horizontal plane, and a 1:1 or 100 % slope being 45°.

Grade Slope Equivalents Percent
Degrees
1:1 45 100
2:1 27 50
3:1 18.5 33
4:1 14 25
10:1 5.1 10
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3) Water bars should be at a 30 degree angle to
the road at an outslope of 2-4%

4) Cross section should be parabolic (see figure
1.

b) Provide a safe outlet to prevent erosion
caused by water discharge. Material for an
outlet may be rock, concrete, etc. of suffi-
cient composition and quanity to prevent
soil detachment.

E. Construction Guidelines

Construct water bars to a specified line and grade.

The soil should be well graded and ready for

seeding.

1) Location - Place water bars at the head of
any slope (or edge of a well site) and then
spaced appropriately down the slope.

2) Spacing - Water bars are only effective
when spaced at recommended distances. For
spacing recommendations see table 1.

F, Maintenance
1) Where access roads will be used frequently
when soil conditions are wet, the roadway
will require frequent grading unless a crushed
rock surface is installed. Water bars should
be reshaped after each grading operation.

Broad Based Dips

Broad based dips can be used where no intermittent
or permanent streams cross the road. They are particu-
larly effective when constructed on an access road that



intersects small swales or drainage patterns. Because of
the construction techniques this type of dip should not
be used on roads exceeding 10% grade. Dips should be
lined with crushed rock or gravel. They do not increase
wear on vehicles or reduce hauling speed when properly
instatled.

Broad based dips are often made too small. The
following formula is used to compute dip spacing.

Spacing (ft.) = 400
e + 100
slope (%)
Use table 2 to calculate proper spacing.

Protect the discharge area from erosion. The out-
let may require stone or a good grass sod.

A. Description
A constructed dip or swale across a road surface
with the dip sloped to the outslope for drainage.
See figure 2,

B. Purpose
To provide cross drainage on roads during and
after well development to prevent excessive build-
up of surface runoff.

C. Design/Construction Guidelines
1) Maximum road grade on which dips can be
constructed is 10%.
2) Minimum width should be 20 feet.

3) Construct a 3% reverse grade in an existing
roadbed by cutting upgrade of the dip loca-
tion.

4) Spacing - See table 2.

GLOSSARY

Arch pipe: An elliptically curved pipe which provides
increased flow without need for increased height.

Cfs: Cubic feet per second.

Contour: An imaginary or measured line that is kept at
the same elevation (level) for its entire length, usually in
reference to tillage or terracing at right angles to the
direction of the slope.

Design criteria: Information and calculations used to
determine dimensions, grades, etc. in engineering pians.

Discharge rate of flow: A volume of fluid passing a point
per unit of time, commonly expressed as cubic feet per
second,

Drop inlet: A structure for safely dropping water to a
lower level and into a pipe conduit.

Erosion: The wearing away of land surface by running
water, wind, ice or other geological agents. Specific
forms of erosion commonly expressed include: gross,
gully, natural, rill and sheet,

Excessive erosion: The rate of erosion exceeding a limit
where the productivity level can be maintained. Expres-
sed in ton per acre per year. Most soils in Ohio have a
permissible soil loss between 1 - b ton/acres/year.

Fill: An area upon which earth has been placed to raise
elevation.

Grade: See slope,

Habitat: A geographical area that can provide for the
needs of wildlife.
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TABLE 14

General Guidelines for Lime and Fertilizer Rates

pH Reaction Soils Liming Rates in
Tons Per Acie
85 Alkali All 0
8.0 Alkaline Soils o]
7.0 Neutral 0
6.5 Nuetral 0
6.0 Slightly Sandy 2
Acid Loams, 2
Clay
5.5 Medium Sandy 3
Acid Loams, 4
Clay
50 Strongly Sandy 4
Acid Loams, 5
Clay
45 Strongly Sandy 5
Acid Loams, 6
Clay
4.0 Very Sandy 6
Strongly Loams, 7
Acid + Clay
NOTE:

Apply 500 pounds of type 12-12-12 or equivalent ferti-
lizer per acre. One ton per acre is approximately equal
to 5 Lbs. per 100 sq. ft.

Lime type: ground agricultural lime.
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TABLE 1

Spacing of Water Bars*

Road Grade (%)

1
2
5
10
15
20

Distance Between Bars (ft.)

400
245
125

* US Forest Service

TABLE 2

Spacing of Broad Based Dips

Road Grade (%)

CwWwoo~NoOObwWN

—_

Distance Between Dips (ft.)

300
235
200
180
165
155
150
145
140

9




FIGURE 1

Water Bars
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s

Original Road

Surface

- 4% Outslope

2%

Lime and Fertilizer

Lime and fertilizer should be applied to assure an

adequate stand. When lime and fertilizer are not used, re-
seeding and resurfacing are often necessary the following
year. The importance of these items cannot be over em-
phasized. Well sites are often located in soils which are
strongly acid and of low productivity. Some of these soils
are shaley and may have a very low available water capa-
city. To successfully establish a vegetative cover in ad-
verse conditions such as these, generous applications of
lime and fertilizer are necessary .

Guidelines

Application

A

When possible, a soil sample should be taken
and tested to determine specific needs. In
lieu of a test, use table 14. For information
concerning soil testing, contact the Cooper-
ative Extension Sérvice.

Determine the type of soil on the project
site and the acid content of the soil. Once
these facts are known, select the amount of
lime and fertilizer from table 14 which best
meet the use and performance required.

Lime and fertilizer should be incorporated
to a depth of three to six inches during the
seedbed preparation process.
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TABLE 13
Mulch Anchoring Guide

Pipe Culverts for Access Roads
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Pipe culverts are usually installed on permanent

roads at the time of construction. They are commonly
used where vehicle traffic will be relatively heavy follow-
ing drilling activity or where access roads cross signifi-
cant drainage patterns. Pipe structures are the most
expensive type of cross drain but are quite effective in
controlling water. Because of the additional cost, it is
important to properly install and maintain the culvert.

Description
Pipe buried under the road to carry surface water
from the road ditches and natural drainageways.

Purpose

Pipe culverts are primarily used to channel uphill
drainage water under roadways. They also can be
used to divert water collected in road side ditches.
Pipe culverts are necessary where desired road
gradient is higher than natural channel.

Materials

1) Steel

2)  Concrete

3) Cast iron

4) Aluminum

b) Plastic (heavy wall)

Design Guidelines

1) For pipe culverts used to divert road side
ditch water, use same spacing requirement
as water bars. See table 1.

2) For culverts located below sizable water-
sheds (between 10-500 ac.) see table 3.
3) Minimum suggested culvert size is a 15

inch diameter.
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4) Position cuiverts at approximately 30° down-
grade. See figure 3.

5) Culvert grade should be less than % inch per
foot of pipe (4.0%).

6) Use at least 12 inches of earth cover or %2 of
the diameter of the pipe, whichever is greater,
to cover the pipe. See figure 4. Culverts
should extend to lower edge of fill.

7) Provide adequate materials to prevent ero-
sion at pipe discharge. See figure 5.

8) Pipes should have headwalls at their inlet
when collecting water from road side ditches.
See figure 4.

Construction Guidelines *

Install culverts to a specified line and grade. The
ditch should be excavated to a depth and grade to
insure adequate cover for the pipe. A minimum of
one foot of cover or half the diameter of earth
cover, whichever is greater, is considered adequate.
If adequate cover cannot be achieved, install an
arch pipe or two smaller pipes.

A firm foundation is needed to support the pipe.
The soil should be well compacted along the pipe
and free of rock, roots and clumps. A back hoe is
recommended for pipe culvert installation.

Plastic pipe may require special installation tech-
nigues. Follow manufacturers recommendations.
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TABLE 12
Guide to Mulch Materials

(Rates and Use)

Depth of
Application

Application Rates

Quality
Standards

Mulch

Ibs /ac.

Ibs./100/sq.ft.

Material
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Hay or
straw

N
[ui

Remarks: Use straw where mulch effect is to be maintained for more than three months.

Straw is subject to wind blowing unless kept moist, tied down, or crimped. It

is the most common and widely used mulching material and is good for ero-

sion control in critical areas.

General Note: All mulches will provide some degree of 1) erosion control, 2) moisture

conservation, 3) weed control, and 4) reduction of soil crusting.

For dormant seedings mulching rates will be increased 50%.



Mulching

Mulch can be used alone or in conjunction with
other structural or vegetative erosion control measures.
Mulch is applied on any disturbed area which is subject
to erosion to protect bare soil or newly seeded areas.
The recommended rates of mulch are seldom achieved.
Many producers don‘t recognize the value of adequately
covering the seeding. Hand spreading mulch is very labor
intensive. However, all the time and money invested in
seeding may be wasted if only a half-hearted attempt is
made. A 90% cover should be your goal, Mechanical
straw blowers do a fine job of distributing mulch even in
hard to reach places. They are easy to use and are highly
recommended.

Guidelines

Application

A.  Select the type of mulch and application
rate from table 12 which will best meet the
the use and performance requirements.

B. Determine anchoring requirements if needed
and select a method of anchoring from table
13 which best meet the specific job require-
ments.

C. Spread immediately after seeding to prevent
excessive moisture loss and possible damage
to newly sprouted seedings.
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FIGURE 2
Broad Based Dip
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FIGURE 4
Culvert Installation

Road Surface

i E_arth Cover ' .7

" Hand Tamp

FIGURE 5
Culvert Placement

16

at about a 30-degree angle
downgrade.

life habitat. Mixtures with high rates of lequmes are most
suitable. Tall Fescue is not considered an acceptable
nesting cover. Tall Fescue should be used for seeding the
critical areas.

The level well site also lends itself to establishing
food plots for wildlife, A food plot of % acre or less,
seeded with appropriate amounts of soybeans, corn,
dwarf sorghum, millet, sunflowers, buckwheat and lespe-
deza will provide a quality winter food source. The Ohio
Department of Natural Resources, Division of Wildlife,
often has a limited number of food plot seeding material
available for distribution.

Brush and trees cleared from the site can be used
to construct brush piles. (A landowner waiver may be
necessary.} Rows of evergreens can also be planted along
the site to promote wildlife cover. These trees, once
mature, can also be used as a visual barrier. Tree pack-
ets are available at minimal cost from local soil and
water conservation districts.

For additional information contact the Division of
Wildlife, Ohio Department of Natural Resources, or your
local soil and water conservation district.
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TABLE 10

Seeding Periods for Permanent
Hayland and Pasture Plantings

Seeding Period
Southern Northern
Ohio Ohio
Spring Seedings Species
Mar. 1 to Mar. 10 to Alfalfa, Red Clover,
April 15 June 10 Birdsfoot Trefoil,

Bromegrass, Orchard-
grass, Tall Fescue,
Timothy

Summer Seedings

Mar. 1 to Mar. 1 to Alfalfa, Bromegrass,
Sept. 16 Sept 1 Orchardgrass, Timothy,
Tall Fescue

Alternative Seedings For Wildlife

A correctly restored well site can provide impor-
tant wildlife cover. In a forested area the site may be
beneficial as a “‘wildlife opening.” A site located near
cropland may also act as an odd lot. In either setting,
the change in habitat and the “edge effect’’ created can
be effective in providing nesting, resting, loafing and
feeding areas. The lush vegetation will be readily utilized
by nearly all game and non-game animals.

Most grass-legume mixtures provide excellent wild-

36

Access Road Entrance

Erosion often occurs where an access road joins an
established roadway. Steep slopes and concentrated run-
off may cause severe gully erosion and result in sedi-
mentation on the roadway and/or in the ditch.

Most tocal governments have restrictions and stand-
ards for entrances. Generally, requirements include
culvert pipes and a stone roadbed for a specific distance.
Producers should check with officials for local regula-
tions.

Properly designed access road entrances should
permit a clear view of the highway. They should be con-
structed so water or stone will not run on to the road
pavement. Whenever possible, avoid making excessive
cuts when constructing the access road entrance. Figure
6 shows a typical road entrance.

Road matting works effectively in supporting and
preventing stone from incorporating into the soil. Road
matting may greatly extend the lifetime of the stone
roadbed.

FIGURE 6

Typical Road Entrance

€ End of road

S5O
R 100" Minimum

o° crushed aggregate

6" Min. Depth

Conduit
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DIVERSION DITCH

Diversion ditches are an important element in pro-
tecting the site from erosion and surface water problems.
They should be constructed while the site is being pre-
pared. Diversions, when constructed at the top of the
cut slope and at the base of the site, witl effectively re-
duce erosion and drainage problems.

A,

Description

A channel or ridge constructed across a slope for
diverting surface runoff.

Purpose

To interceptsurface water before it enters an erodi-
ble area and to channel the runoff 1o a safe outlet.

Design Guidelines

1)

2)

Fordrainage area less than 2 acres see figure 7.
a) Minimum depth of 18 inches

b) Minimum top width - 8 feet

c) Maximum ditch grade - 2%

d) Minimum ditch grade - 0.5%

For drainage area greater than 2 acres and
when the area being protected is of high value:

a) Capacity of the ditch should handle a
10-year frequency storm for a 24-hour
duration. For further design informa-
tion, contact the local soil and water
conservation district office.

18

Red Clover /2 and 6
Alsike 2

or Ladino Ya

and Timothy /1 2-4

or Bromegrass 6

or Orchardgrass 4

Reed Canarygrass /3 10
Korean Lespedeza /4 (Southern Ohio) 8
* These are general seeding rates applicable for

soils ranging from well drained to imperfectly drained
and high to moderate productivity. For more informa-
tion refer to the Agronomy Guide (OSU Coop Exten-
sion Service Bulletin 472) or contact your local soil

and water conservation district office.

Al
/2
/3

/a

Timothy rates should be 4 Ib/ac. for summer
seedings.

For poorly drained soils with low to moder-
ate productivity.

For poorly drained soil with low to moder-
ate productivity. {(May have high water table
and subject to overfiow.)

For excessively drained soil with low to me-
dium productivity.
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Tall Fescue Yo 20
Korean Lespe-
deza (South-
Ohio) /2 Y 8
Year
Around Tall Fescue 1 40
/2 Inoculate legume seeds using four times the normal
when hydro-seeding.
TABLE 9
Permanent Hayland and Pasture Plantings™
Species Rate |b/ac.
Alfalfa 10-12
Alfalfa 10
Red Clover and 2
Timothy /1/ 2-4
or Bromegrass 6
or Orchardgrass 4
Birdsfoot Trefoil 6
Timothy /1 (optional) 2-4
Bromegrass 10
L.adino 1-1%
Tall Fescue 10-15
Ladino 1-1%
Kentucky Bluegrass 10
Ladino 1-1%

34

SURFACE DRAINS

Surface drains may be needed where drilling acti-
vity intercepts or blocks natural drainage patterns, or
where excavation may trap runoff. Surface drains are
used in flat areas with low grades, usually less than 2%
and small drainage areas. When properly designed, a
drained site may dramatically improve working condi-
tions and reduce maintenance costs and restoration
problems,

A. Description

An open drainage ditch constructed to a specific
size and grade.

B Puipose

To drain surface depressions, to collect and con-
vey surface water, This does not apply to major
drainageways and open ditches.

C. Design Guidelines

1) Ditch side slopes should not be steeper than
3:1 when excavated in soil.

2) Base capacity of ditch on handling 0.1 cfs
per acre of drainage. Minimum depth should
be 1.5 foot with 3:1 side slopes and should
not exceed 2.0% grade.

3) Cross section of the ditch should be V-shaped
for ditches 1% or less. Ditches over 1% should
be flat bottomed or parabolically shaped.

4) Ditches should be seeded, lined or paved
with stone, riprap, etc. to prevent erosion.

19



D. Construction Guidelines

1) Cut the ditch to a designated line and grade.
The spoil should be spread and leveled, so
that surface water can flow into the ditch.

2) Excavated surfaces should be reasonably uni-
form and smooth. Areas to be excavated
should be cleared of trees and brush and
should be disposed of by burning, burying

or removal.
FIGURE 7
" Diversion Ditch
ATE
= ftowﬂ DIVERSION (see detail)

8 FEET (APPROX.}

1% FEET
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of the above or -

Tall Fescue 1 40
Creeping Red

Fescue Ya 20
Tall Fescue Y 20
Tall Fescue Y2 15
Reed Canary-

grass Y 8

For critical areas in pastures of 8% slope or less use any

Orchardgrass Yo 16
Red Clover Ya 8
Tall Fescue Y 20
Red Clover Y 8
For Special Areas (Steep Banks or Cuts, Ditch Bank
and Reclaimed land)
March 1 to Crownvetch /2 1A 10
June 15 Tall Fescue Y 20
Deer Tongue Ya 15
Tall Fescue Yo 15
Deer Tongue Ye 20
Birdsfoot
Trefoil /2 % 10
Creeping Red
Fescue Yo 20
Flatpea /2 Ye 20
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TABLE 4

Permissible Velocites

June 15 to
Aug. 15 Qats and 2 64
Sundangrass 2 80
Perennial
Ryegrass 1 40
Aug. 16 to
Nov. 1 Rye 3 112
Wheat 3 120
Perennial
Ryegrass 1 40
/1 “Critical Areas’’ are highly erodible or critically

eroding sites, These areas usually cannot be stabil-
ized by ordinary conservation treatment and man-
agement and if left untreated can cause severe ero-
sion or sediment damage. Examples of critical areas
are cuts, fills, denuded or gullied areas, steep slopes
and areas of concentrated flows of water (diver-
sions, waterbars, etc.).

TABLE 8

Permanent Seeding for Critical Areas/ 1

Maximum
Velocity
Soil Texture ft./sec.

Sand and sandy loam (noncolloidal) 25
Sitt toam (also high lime clay) 3.0
Sandy clay loam 35
Clay loam 4.0
Stiff clay,fine gravel, graded loam to gravel 5.0
Graded silt to cobbles {colloidal) 5.5
Shale, hardpan and coarse gravel 6.0

TABLES

Recommended Widths for Vegetation Strips
Between Earthmoving Activities and Streams

Stope Between

Width of Filter Strip

Seeding Rates

Recommended Species or Pounds per 1000
Seeding Period Mixture sq.ft. Ib/ac.
Year
Around Creeping Red

Fescue Yo 20

Perennial

Ryegrass Ya 10

Bluegrass A 10

32

Disturbed Sur-
face and In Forested In Municipal Watersheds
Stream {%) Area (ft.) And Critical Areas (ft.)
0 25 50

10 45 90

20 65 130

30 85 170

40 105 210

50 125 250

70+ 165+ 330+
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Filter Strips

Fitter strips are the last line of defense to stop

sediment from reaching streams. They help maintain
water quality by trapping erosion sediments between the
disturbed area and the stream system. By leaving essen-
tially undisturbed buffer strips of vegetation between
the streams, access roads, well sites and other disturbed
areas, the existing vegetation will help trap sediment and
prevent it from reaching the stream. Filter strips, how-
ever, are no substitute for protecting the disturbed area
and cannot be expected to protect water quality alone.

A.

Description

An undisturbed natural vegetative strip left be-
tween the disturbed area and a water course.

Purpose

The filter strip acts as a buffer area to catch sedi-
ment before it enters the water course.

Design Guidelines

1) Roads and other disturbed areas located
above a stream course need a filter strip. The
width of the filter strip depends on theslope
of the land between the disturbed area and the

Not all seedings made in the resoration of well
sites necessitate ‘‘Critical Area’’ treatment. Many
sites may be located in pasture or cropland. The
ground may be nearly level or have gentle slopes
which remain as part of the farm. However, care
should be taken in these areas to protect the top-
soil. The landowner has invested a good deal of
time and money in lime, fertilizer and chemicals
to maintain productivity levels.

The present or planned use of the site should be
considered. In a pasture or hayland situation, a
grass-legume mixture is usually needed. The ex-
act mixture will depend on the soil suitability,
the type of farming operation and the land-
owners preference. Often times it may be ad-
vantageous to have the farmer perform the seed-
bed preparation, fertilizer application, seeding,
etc. Most farm operators are better equipped
and have more expertise in these matters than ail
and gas producers.

For general seeding recommendations see table 9.
Table 10 contains recommended seeding periods.
To determine necessary quantities use table 11.

water course. See table 5 for spacing require- TABLE 7
ments,
. . Temporary Seeding for Critical Areas

2) In areas where a filter strip may have to be P v 9

constructed, follow the critical area treat- Seeding Rates in

ment procudures. See table 8. Recommended Species or Pounds per 1000

D. Construction Guidelines Seeding Period Mixture sq.ft. Ib/ac.

The filter strip areas should not be disturbed. No March 1 to Oats 3 128
equipment operation that will expose the soil June 15 Perennial
should be allowed in this area. Ryegrass 1 40
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Guidelines
Site Preparation

Strip and stockpile topsoil before the site is ex-
cavated. If the site will be leveled from a hillside, store
topsoil beyond the area under construction.

A. Install needed surface water control measures.

B. Seedbed should be prepared to a depth of 2 to 3
inches by disking or using other suitable equip-
ment with adequate amounts of lime and fertilizer
being incorporated during seedbed preparation.

C. Perform all planting and tillage operations at right
angles to slopes.

Establishment
A. Select species from table 9.

B. Apply seed by broadcasting, drilling or hydraulic
application according to rates indicated in table 9.
All seed should be covered by % inch of topsoil.

C. Mulch netting may also be necessary on steep
slopes.

Management and Maintenance

A. Delay mowing for one year. Remove heavy residue
after mowing to prevent smothering.

B. Mow as needed to control weeds, improve appear-
ance or to maintain a stand of desired vegetation.
As much as possible, mowing should be done after
August 15 to prevent destroying wildlife nests.

30

Sediment Barriers

Sediment barriers should be used in areas where
excessive soil loss or sediment loads to a water course
could cause serious problems. They should be used when
activity above the barrier leaves bare soil even for a short
period.

A, Description

A temporary restriction or barrier across a slope or
at the toe of a slope,

Types of Barriers:
1) Hay or straw hales. See figure 8
2) Silt fences. See figure 9

B. Purpose

To trap sediment from a disturbed area by retard-
ing and filtering storm water runoff.

C. Design Guidelines

1) Place straw bale dikes and silt fence on con-
tour.

2} Spacing is governed by slope. Use the fol-
lowing guideline.

Percent Slope Distance between
barriers - feet

2-8 110-92

8-12 92-75

12-18 80-60

18-24 60-52
23



D.

Construction Guidelines

1

2)

Place hay or straw bales in a row along the
contour with adjacent bales securely tied
with either wire or nylon string. Anchor
each bale with two metal or wood stakes.
Wooden stakes should be at least 2"'x 2
and driven in the ground a minimum of 1%
feet. Bales should be placed in the ground at
least four inches.

Place silt fences on the contour. Space fence
posts not more than 10 feet apart. If woven
wire fence is used, fasten it securely on the
upstream side of the fence posts.

24

GUIDELINES
Site Preparation
A. Install needed surface water control measures.

B. Seedbed should be prepared by disking or using
other suitable equipment on the contour. The
seedbed should be firm and have been worked
at a depth of two to three inches.

C. Perform all tillage and planting operations at
right angles to slopes.

Establishment
A. Select a species from table 7.

B. Apply the seed by broadcasting, drilling or hy-
draulic application according to the rate indi-
cated in table 8. All seed should be covered by
approximately % inch of topsoil.

Permanent Vegetation

Permanent vegetative cover is needed on all dis-
turbed areas when earthmoving activities have ceased.
Vegetation will re-establish ground cover to control
(in association with other conservation practices) water
runoff and erosion. The seedbed for permanent vegeta-
tive cover should be prepared to a depth of 2-3 inches
and lime and fertilizer incorporated. Mulch should be
applied to conserve soil moisture and provide tempo-
rary erosion control.

Table 8 presents recommended seed species or mix-
tures, rates and seeding dates. For alternative rates or
mixtures contact the local soil and water conservation
district.
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Often new seedings need protection from livestock
grazing. I§-is mutually beneficial for the producer and
landowner to work together to protect the seeded area
until vegetation is well established.

TABLE 6

Six Steps To A Successful Seeding

1. STOCKPILE TOPSOIL
2. REPLACE AND GRADE TOPSOIL
3. PREPARE SEEDBED

4. SPREAD AND INCORPORATE LIME
AND FERTILIZER

5. SEED PROPER SPECIES

6. SPREAD MULCH

Temporary Vegetative Cover Guildlines

Temporary vegetative cover is needed on dis-
turbed areas where the earthmoving activities will be
stopped for a period of more than two months, but less
than six months. The vegetation will provide short term,
rapid cover for the control of surface runoff and erosion
until permanent vegetation can be established or earth-
moving activities can resume. Temporary cover is espe-
cially important in protecting stockpiled topsoil.

Temporary seedings may require fertilizer, lime,
mulch, etc. for quick plant growth. Individual sites
should be evaluated to determine these needs. For
ground cover other than listed here contact the local
soil and water conservation district office.
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FIGURE 8
Straw Bale Dike

2 re-bars, steel pickets, or

|_1/2" x 2" stakes 1%’ to 2’ in ground

iy

Wire or nylon bound
bales placed on the
contour




FIGURE 9
Building A Silt Fence

1 SET POSTS AND EXCAVATE 2 STAPLE WIRE FENCING
TRENCH TO THE POSTS
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ATTACH FILTER FABRIC TO WIRE
FENCE, ALLOWING EXTENSION
INTO TARENCH AS SHOWN

4., BACKFILL AND COMPACT
EXCAVATED SOIL

VEGETATIVE PRACTICES

General Information

The guidelines in this chapter have been developed
as methods for minimizing soil erosion and sedimentation
of surface water. These are guidelines for selecting, plan-
ning and designing erosion control measures and for ob-
taining quality restoration results. They should be ad-
justed and modified to meet individual site design require-
ments. Soil and water conservation district personnel may
offer seeding recommendations which have been success-
ful locally.

For best results the disturbed areas should be
seeded and mulched as soon as possible after they are
no longer necessary in the drilling or production of the
well. Cut slopes and diversion ditches should be treated
immediately after their construction. Remember, dorm-
ant seedings and other late seedings may require a “nurse’’
companion crop and increased mulch rates.

Inoculum should be added to legume seed. Inocu-
lum is bacteria which assists the legume in nitrogen fixa-
tion. lnoculate the seed at the manufacturer’s recom-
mended rate.

Successful seeding requires following a planned
course of action which is simplified into six easy steps.
See table 6.

Neglecting any one of these steps greatly reduces
your chance of producing an adequate vegetative cover.
Every step is important, like a link in a chain; however,
stockpiling topsoil is the one factor which increases the
chances for a successful seeding. The layer of topsoil,
no matter how thin, contains many nutrients and is high
in organic matter. Topsoil is much more productive than
the subsoil and is a perfect medium for establishing a
grass and legume cover. Topsoil is too valuable to be
discarded during well site construction.
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