. .é;gﬁ‘v‘. 2 “"7' R ROl

amci 'runwm ceasm&ﬁw

o ,j’%_nmmsas‘ ;_ T
m thosc msi te Be tr o0,
WHEREAS e’ COmmuaion'é cenaultina "Dlin“" has. inten‘

8 ,,11y,amﬂtcd the problems which are .presented by the. cmtancc awe o,
" well gs* the . possible futuie ﬂpana.ton of stich. agﬂeultuni drainsge syg- -
tems, tagether ith the mcm_icf pmvenung Lnterumco by c}mo ';:um- e

Project’ No: 1. With ‘such’ sybtems; “present and prospective, and.” A

‘;has deveiaped and prasgented o -the Commiassion's ¢hief engineer, .and he .- . -

. ‘has- recommended’ to-the. Cemmission the ‘adoption of, supplemental ‘di- " s ‘
13:; criter!a tm" g

f_,ultnrel dutnaao dulgncd to achtwe the ends

RSt ansel.vmn ihat the c:ommtmm doe‘ horeby naopg the
; n&npplemental Design Criteria for: Agrlcnlmnl m'limse“ which hag beqn RN
o prommted 10 the éommhaian ‘at this muting on Detember &, 1858, andic |

doeg: .l;amby. diroct that the plans for the canstruction of udd pz’oje.- ct s oo
ahail. be pre;'smd i conramuy with add doalm eriterfa. .

L
t«{._ e
u‘.". 7

I YN

a,.....‘ vk (‘f)‘*'*‘




e :f . \61

OHIC TURNPIKE

SUPPLEMENTAL DESIGN CRITERIA

FOR AGRICULTURAL DRAINAGE

These supplemental design criteria pertain to the alterations

‘ and reconstructions of existing agricultural drainage systems affected by
the construction of the Ohio Turnpike; to the considerations which must
be given in the designs of Turnpike drainage structures and ditches when
sgricultural drainage is an influencing factor; and to the provisions which
must be made for future agricultural drainage and for improvements to
existing systems,

A. Tile Drainage Fields

1, Lateral Drain Tiles - Existing lateral drain tiles crossed by
the Turnpike shall be intercépted approximately 25 feet outside the Turn-
pike right of way line by collector mains and properly oﬁtletted. Lateral

d tile farm drains shall not be outletted into the parallel Turnpike side

4 : ditches. Existing ditches or existing collector mains not affected by the
Turnpiie construction and Turnpike ditches shall be used for outletting
such collector mains. Collector mains shall cross the Turnpike where

necessary to find an outlet.

2., Collector ‘fains - Existing tile collector mains crossed by the

Turnpike shall be outletted into the Turnpike side ditches, shall be carried
parallel‘to the Turnpike at locations outside the. Turnpike right of way to
suitable outlets, or shall be carried under the Turnpike in reconstructed
conduits and be reconnected to the existing collector mains or be carried
to suitable new outlets. lherever possible, without constructing undue

' lengths of collector mains or ditches, tile collector mains shall be out-

; , letted at points outside the Turnpike right of way.
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In general, water from one existing collector main is not to
be diverted to another existing collector main. Yhere diversion éf tile
water is unavoidable, the collector main receiving the diverted water shall
be of adeéuate capacity to carry all water delivered to it, or it shall be
reconstructed with_pipes of such adequate capacity.
Surface water from the Turnpike shall not Be discharged into

existing agricultural tile mains.

3, Future Collector Mains - Collector mains shall be installed

crossing under the Turnpike to provide for future agricultural tile drain-

age in areas where potential agricultural drainage is evident, and where

‘1o other outlets are available. The necessity for such provisions for

future agricultural drainage shall be determined by surveys of the adjacent
lands and by analyses of the soil conditions., The advice and recommenda-
tions of the county agents should be obtained at each location where pro-
visions for future drainage may be ponsidered.

The following data will serve as a guide in determining the re=~
quirements for future agricultural drainage:

(a) The master soil profile of the Turnpike.

(5) The reconnaisance soil survey of the Turnpike prepéred by
J.E. Greiner Company. A

{c) County soil maps prepared by the Division of Soil Survey,
U, S, Department of Agriculture and the Ohio Agricultural Experiment Sta=-
tion., Minor correlation problems arising from revisions of nomenclature
shown on older maps can be reconciled by reference to the county soil re-
ports. To supplement county soil maps, and to furnish data in counties
not covered by the county maps, soil maps on air photo base for some in-
dividual farms are on file at the U.S.D.A. Soil Conservation Service

offices at county seats.
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(d) Highway Research Board Bulletin No. 22 - "Engineeripg
Use of Agricultural Soil Maps" and Bulletin No. 28 - "Soil Exploration
and Mapping", .

(e) Known practices on similar soils along the route of the

Turnpike.
(f) Figure A - "Soil Identity and Drainage Characteristics®
" and Figure B - "Ohio Soils" give pertinent information which may serve as
a guide.

L. Depths of Collector Mains - Collector mains shall in all cases

be installed at sufficient depths to permit the connection of all lateral
drains which are intercepted. The minimum depth of the inverts of such
collector mains shall be 3.5 feet below field level to insure the collec-
L ‘;ption of tiles of}unknown deptﬁ. As a provision for future lowering of
b the drainage systems, collector mains shall be installed ét depths of from
L, to 5 feet below average field level where outlets are available. VWhere
. ,eiisting outlets will not permit the installation of collector mains at
depths which will provide for future requirements, the collectors shall
be installed at depths which will permit their connection to existing out-
lets.
- Collector mains for agricultural drainage which are installed

under the Turnpike or under reconstructed lccal roads shall have invert

depths below average field levels adjacent to the upstream right of way

o Jj' ' 1ine as follows:
A
AN Prevailing Field Slope Minimum Invert Depth
0 to 0.25% 5.0 feet
0.25% to 0.50% 4.8 feet
0.504 to 1.0% L.5 feet
Over  1.0% 1.0 feet

Where rock is encountered these depths may be reduced, provided

that all existing tile drains are outletted.

9
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Where it is impossible to install collector.mains at the minimum
depths specified above without the construction of extensive outlet pipes
or ditches, provision for future lowering of the drainage fields shall be
made by either one of the following methods:

(1) Provide a pipe of a larger size than that required, with
the top of the pipe at the elevation of the top of the existing collector
main at the downstream side of the Turnpike or reconstructed local roéd

and with the invert of the pipe at the required minimum depth.

(2) 1Install an additional pipe of adequate size at the required

minimum depth and seal both ends.

5 Grades - The minimum grade for tile collector mains and tile
outlet mains shall be 0.05 pe?cent, with a desirable grade of not less
than 0.10 percent.

The desirable maximum grade for agricultural tile drains is 1.0%.
The maximum velocities for tile mains with open joints at design rates of

flow shall be as follows:
- Maximum Velocity

Type Feet per Second
of Agricultural Bell & Spigot Pipe
Soil Drain Tile Unsealed Joints
Sand L 5
Sandy Loam 5 6
~ Silty Clay 6 7
Clay Loam 6 7
Clay 6 8

6. Capacity - Tile mains, collecting mains and outlet mains
shall be designed for the following drainage coefficients, R, where R
is ﬁhe amount of water in inches that will be removed from the drainage
area by the tile in 2L hours:

-l -
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Inches of water, R, to be removed in 2l hours

Soil Areas with Surface Areas with no Surface
Drainage # Drainage 3

For 8" or smaller tile 1/2"
Mineral 1w
For 10" or larger tile 3/8"

‘Muck 1w on

# The area requiring tile drainage is here considered the drainage
area., Surface water must be removed by natural surface drainage
or field ditches.
s " The entire contributing water shed of the area having no surface
drainage is here considered the drainage area.
The required pipe sizes may be taken from Figure C. For collec-
tor mains under the Turnpike, a minimum value of R of 1 inch, and a minimum
size of pipe of 12 inches, shall be used.

B. Drainage Ditches

1. Agricultural Drainage - Drainage ditches constructed primarily

for agricultural drainage, and whose capacities are not influenced by
Turnpike drainage or whose capacities will not affect the adequacy.of
Turnpike drainage structures, shall be designed to carry

the rates of discharge given in Figure D without overflowing of the ditch
banks. ﬁhen such ditches serve as outlets for tile drainage fields, the
bottoms of the ditches shall be not less than 1 foot below the minimum
elevations, at their outlets, of laterals and collector mains discharging
into the ditch. However, when a reconstructed collector main is out-
letted into an existing ditch the distance from the bottom of the ditch
to the invert of the main at its outlet need not be more than that pre-

vailing on the original collector.
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2., Surface Drainage - Drainage ditches constructed primarily for

surface drainage, such as Turnpike ditches, entrance and outlet ditches
at culverts, and stream channels shall be designed in accordance with

the Design Criteria of the Engineering Report.

3. Ditch Depths - As a provision for future lowering of or exten=

sions to agricultural drainage systems, ditches in regions of articici-
ally drainéd land, or where such drainage is a future possibility, shall
be constructed to the minimum depths specified below, except where no

outlets are available for ditches of these depths, or where rock is

encountered, these depths shall be reduced provided that all existing tile

mains and ditches are outletted:

(a) For ditches outletting collector mains the minimum depth
below average field level shall be 5 feet.

(b) Outlet ditches for Turnpike drainage structures carrying
surface water only shall be constructed with the bottoms of the ditches

at least L, feet below the average field level at the right of way line on

the upstream side of the Turnpike or reconstructed local road.

(¢) Outlet ditches for Turnpike drainage structures which also
serve agricultural drainage systems shall be constructed with the bottoms
of the ditches not less than the following depths below average field

level near the upstream side of the right-of way:

Prevailing Slope Ditch Depth
0.0% to 0.25% 6.0 feet
0.25% to 0.75% 5.5 feet
0.75% to 1.5% 5.0 feet

L, Ditch Design - Ditches designed primarily for agricultural

drainage systems shall be designed for the estimated discharge by the

Kutter or Manning formula, using a value of "N" of 0.035.

- b -
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The minimum bottom widths of ditches which are to serve ‘agri-

cultural drainage systems shall be as follows:

Side Slopes Bottom Width
Flatter than L:1 2 feet

3:1 to L:1 3 feet
Steeper than 3:1 4 feet

Side slopes flatter than 2:1 shall not be used if the velocity

in the ditch at design flow is less than 2.5 feet per second.

Maximum permissible velocities in ditches without protection

- against erosion shall be as set forth in the Design Criteria in the

Engineering Report.

C. Turnpike Drainage Structures

1. The inverts of culverts and bridge channels under the Turnpike
and under reconstructed local roads which serve as outlets for agricul=-
tural drainage systems shall be not less than 6 feet below the average

field level adjacent to the upstream right of way line. For lands with

" prevailing slopes toward the Turnpike, this minimum depth may be modified

as follows:

Prevailing Slope Minimum Depth
0.0 % to 0.25% 6.0 feet
0025% to 0075% 5-5 feet
Ot?S% to 105 % 500 feet

Where rock is encountered these minimum depths shall be reduced
to provide only for the existing drainage systems. Uhere no drainage
systems exist, but are future possibilities, the inverts shall be at
least one fool below the top of rock in any upstream areas that may be

subject to tile drainage., lhen outlet ditches are not available at

these depths, the drainage structures shall nevertheless be constructed

-7~




to the depths specified above as a provision for future improvements to
the agricultural drainage systems.

‘The elevation of the inverts of culverts for streams draining
_ more than 2000 acres shall be such as to permit future ditch improvements
to provide a non-silting velocity (2-1/2 to L feet per second) with
2:1 bank slopes.

2.: The inverts of culverts and bridge channels under the Turnpike
and under reconstructed local roads shall be at least 3 feet below any
low areas of tillable land, which do not have surface drainage, larger
than 2 acres on the upstream side of the Turnpike or reconstructed local
road, except where rock is encountered. Vhen outlet ditches are not
available at these depths, the drainage: structures shall nevertheles; be
constructed to the depths specified above as a provision for future agri-
cu;tural drainage.

' 3. Hhefe no agricultural drainage system exists, but future agri-
cultural drainage is evident, drainage structures under the Turnpike and
under reconstructed local roads shall be reconstructed to the minimum

depths specified in paragraphs 1 and 2 above.

D. Borrow Pits
At various locations along the route of the Turnpike, borrow pits
may. be used to advantage as outlets for agricultural drainage systems.
Borrow pits used in conjunction with drainage systems shall be out-
letted to natural stream channels or to other adequate water courses.
The outlets shall be at such elevations that the surfaces of the water
in the resultant ponds will be at elevations corresponding tobthe

bottoms of any ditches which would be required in lieu of the borrow pits.
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Borrow pits where ponding results shall have a normal depth of

water of not less than 6 feet over at least 50 percent of the area of the

pond.

E. Drainage Details

1. Type and Use of Pipe ~ Use clay or concrete drain tile for

laterals and mains, Use extra quality clay drain tile where the ground
water contains 0,3 percent or more of magnesium or sodium sulphates. Use
extra qﬁality clay drain tile in muck or peaty soil or when the tile
carries the drainage from muck or peaty soil, when the soil or the water
from the soil has a ph value of 5.0 or less or a ph value of 8.0 or more.
A1l pipes installed under the Turnpike for agricultural drain-
age shall conform to the requirements for pipe culverts set forth in
the Design Criteria of the Engineering Report.
Collector mains within 25 feet of water-loving trees which are
not to be removed shall be constructed of bell and spigot sewer pipe with
mortared joints, or of corrugated metal pipe.

2. Permissible Depths of Drain Tile - The depths of trenches in

which drain tile is installed shall not exceed the following amounts

for trenches of 2L" maximum width; for wider trenches a special design

shall be prepared:
Maximum Allowable Depth of Trench

gﬁ: Standard Quality Tile Extra Quality Tile
g 7.21 9.51
6" 651 8,61
Gl 5.1 7.3¢

0m 5,21 7.5¢

12" Seby 7.7!

5" 6a2! ' 8.0

18" 6.9" 9.7¢




3, Alignment - Collector mains may be laid on a curved alignment,
with a minimum radius of 50 feet. Uhere a radius of curvature of 50
feet cannot be obtained, use standard 45 degree and 90 degree bends of
bell and spigot pipe, or use junction boxes.

The minimum radius of curvature for drainage ditches with bank
protection shall be 100 feet. The necessity for bank protection shall

be investigated for all ditches having radii of curvature less than the

following:
Width of Ditch Recommended Minimum Radius
of Curvature without Bank
at Top ’ Protection
Under 15! "~ 300
15t - 35° 4 500
Over 35! 600
' L. Miscellaneous Structures - The following miscellaneous struc-

tufes and appurtenances shall be empioyed as a part of the agricultural

drainage systems wherever required to assure the satisfactory operation

and maintenance of these systems:

(2) Connect laterals to intercepting collecting mains by means
of standard tile fittings with the center line of the collector main not
above the center lines of the intercepted laterals. Use Y-branches and
bends asrrequired.

(b) Use junction boxes where 2.or more large (12" and over)
tile lines join or where several tile lines join at different elevations.
Where possible install junction boxes away from cultivated areas. Vhen
a junction box is in a cultivated field, construct top of box at least

12 inches below ground surface.

« 10 -




(¢) Provide breathers every 1200 feet on collector mains and
at abrupt changes in grade. On collector mains erossing the Turnpike,
provide breathers on both sides of the Turnpike, inside the right of way
line.

(d) The outlet ends of all laterals or collector mains shall
be protected by the installation of an endwall fér outlet pipes. In
lieu of installing an endwall, 20 feet of 16 gauge corrugated metal pipe
may be installed at the outlet ends of the 1atérals or mains. Install
gates or gratings on the outlet ends of all pipes serving agricultural
drainage to keep small animals out of the pipes.

{(e) Where surface water enters a ditch at the location of a
tile outlet, either divert the surface water to another location or
provide a drop structure to protect the difch bank and the outlet pipe.
Use drop spillways, drop boxes or other suitable structures.

(f) Provide adequate means for lowering surface water at
points of concentration from adjoining fields to the drainage ditches.

Use ditch paving, drop spillways, drop boxes, or other suitable appurten=-

ancesSe

(g) Provide stock crossings at locations where cattle cross
the course of a drainage ditch or at stock watering locations. Stock
crossings shall be located at points where surface water cannot enter the

ditch by way of such stock crossings.

o I A e

Pave stock crossings where warranted by the use of a large

number of cattle, ' ¢
(h) Provide water gates where the Turnpike right of way fences
cross drainage ditches, where such water gates are required for the pro-

tection of cattle,
-1l - ‘ Ai
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F, Record Plans

1.,  As-built plans shall be prepared showing the alterations made
by the Turnpike Commission to the agricultural drainage systems. The
plans shall show the locations and elevations of all mains and sub-mains
installed, all connections, the sizes of all tilés, the locations, types
and elevations of all appurtenances, and the location, sizes and elevations
of all ditches serving agricultural drainage c&nstructed or altered by the
Turnpike Commission. All elevations shall be referred to U.S.C. & G.S5.

© datum,
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OHIO TURNPIKE
TILE DRAINAGE CHART -
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