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What is drainage?
sion: Section 63 (a)(1)-(a)(5)

ate e pslope competitive water

inimum 0.2% grac
icient depth and width to move surface water
y from the soil absorption system

i way from the soil absorption system**

- May be used with an onsite subsurface drainage
system


Presenter
Presentation Notes
The Commercial Rule Page 18
15 of the 146 plan submittals have been sent back for revisions due to issues with surface diversions.
Is required if adjoining upslope landscape affects the SAF 
Positive grade of at least .2%
Deep and wide enough to redirect surface water away from the SAF
Located to protect from erosion of the soil cover (4**--we will talk about this more in a minute.)
May be used with a perimeter drain which also means it can be required when a subsurface drain IS NOT REQUIRED


Aerobic soils under the soil absorption
field provide for better treatment

Little or No Flow Unsaturated Flow Saturated Flow
Hydraulically Overloaded

Soil Pores

These are oxygen rich

environmentsithat are QOOCI The saturated pores do

not allow oxygen to

for bacteria | . readily penetrate.

Remember???




Pesigner Checklist

I:l:l Surface Diversion (check all that apply)
D Positive grade (minimum 0.2% slope)
D Sufficient depth
D Upslope of soil absorption field (SAF)
|:| Minimum 10" from the outer edge of the cover soil in an ESM or sand-lined system

|:| Minimum 10" from edge of soil cover or 10" from trench with no additional soil cover

Consider the development and improvements being proposed
for the site and address all of the water that is going to flow

toward the OSS.
Intercept it, divert it and direct it away from the OSS site.



Presenter
Presentation Notes
Page 8 of the checklist
I included the language, “consider the development and improvements being proposed for this site” because the plan submittals for commercial projects do have inherent potential for “competitive waters”. OSS designers need to provide a plan for protecting the OSS.
NOTE: I indicated the OSS not just the SAF. The rule specifically says soil absorption field.
The soil profile only has so much pore space available. Remember? How Soil Treats Sewage?


ki

strfrace diversion study

You are HALF-WAY up the lighthouse.

Between you and the balcony are:
124 steps
4 flights of stairs

About 75 feet in elevation.

Please p



Presenter
Presentation Notes
View from the tallest lighthouse on the East Coast. Does anyone know where this pic it taken?
Cape Hatteras Light-ADVANCE SLIDE-specifically, half way up the CHL

SAF (LPP) is in the background of the pic. At the end of the parking areas-ADVANCE SLIDE- protected from vehicular traffic with the posts. �surfaces do not shed toward the SAF

Gentle slope of the site to the left 
Direction of water shed after a rain event. �Direction of snow melt shed in Indiana? Snow removal and stockpiling if in Indiana? Traffic damage potential? Foot traffic damage potential?�Site planning/land use planning is essential for commercial projects.
�More project site improvements to consider when developing the OSS design: Gravel parking areas, roofs, gutter outlets, driveways


4(A)

Gravityl Trench

Sand Mound

ocation: Sec 63(a)(4)&(5)

s0il



Presenter
Presentation Notes
We will talk about perimeter drains in a few minutes.
Where is the surface diversion positioned for subsurface trenches less than 24 inches in depth?
4(B): where is the surface diversion positioned on a shallow trench SAF?
Additional soil cover is going to be brought in (min 12 soil cap which must be crowned).

ESM soil material cover 3:1 sideslope grade. This is not a requirement for subsurface trench SAF.


m Big impact for above grade OSS


Presenter
Presentation Notes
Make sure your plan submittal addresses the surface diversion design
The proper design is a surface diversion NOT an upslope containment!! Slope is required. Sometimes rather aggressive measures are needed.

What will the accumulated/trapped water do? �If ignored the surface water will hydraulically overload the OSS SAF. The SAF is supposed to be dealing with/receiving/treating only the effluent generated in the facility NOT the surface waters.




Presenter
Presentation Notes
There ARE limitations…sites that pond water can not be overcome with subsurface drainage.
Lakes=NO!


Why do we utilize subsurface drainage?

water table



Presenter
Presentation Notes
In this example, the drainpipe is located in a silty clay loam.
Is a sock required? NO

The concept………..generate an aerobic environment.


ghsurface Drainage: Checklist

Subsurface Perimeter Drain (check all that apply)
D Drain trenches running parallel to trenches are not more than 65' apart at widest point
I:I Depth is 2" into massive clay, glacial till or fragipan
l:l Depth is 36" below adjacent trench bottom elevations
I:I Depth is 32" below grade (for elevated sand mounds (ESM))
I:I Drainage calculations provided (optional)
I:l Minimum 10' separation to SAF trenches, ESM sand or sand-lined system sand
I:I Outlet to existing approved tile
I:l Outlet to daylight with rodent guard
I:I Positive grade (0.2% for 4" pipe and 0.1% for 6" pipe)

NOTE: Must show all invert elevations ¢ Perimeter Drain Slope Check (minimum of 0.2% for 4" and 0.1% for 6" pipe)

elevations at the beginning and end of t L | | |
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#DIV/0! |:| ASTM F 405-05 polyethylene pipe

|:| ASTM F 667-12 polyethylene pipe

|:| NRCS 606, September 2003 polyethylene pipe

|:| Perimeter drain wrapped with geotextile fabric/"sock" (check rule for type of soils that require it}
|:| Appropriate backfill {check all that apply): (see 410 IAC 6-10.1-63(k))

I:ll'\«"lixture of 1" - 2 %" aggregate

I:lINDOT Spec 8-11

I:lINDDT Spec 23

I:I Backfilled to surface with aggregate

I:Iﬂacldilled to within 8" of final grade with aggregate (with ISDH approved geotextile fabric on top of aggregate)



Presenter
Presentation Notes
37 of 146 plans needed revisions due to unacceptable subsurface drainage plans.
25% of the plans have issues with drainage, the majority of OSS plans requires drainage.


LIS drainage?
rainage system:

qout a layer of gravel, stone, or
v the surface of the ground
ed in such a manner as to:

'se sand, placed b
lesigned or constru

fectively lower a seasonal high water table; or

revent movement of subsurface water into a soil
)sorption system site.

Intercetor drains, perimeter drains, and segment drains
are types of subsurface drainage systems.


Presenter
Presentation Notes
WHAT : Defined and examples given
With or without a layer of aggregate

Commercial OSS use perimeter and segment subsurface drains.



rain (Aggregate)= === Aggregate if
lope drain= =—— upslope  mm—

-

} 10 feet minimum

PERIMETER DRAIN
Main Drain: pipe drain /

to surface outlet




Jpslope drain (Aggregate)= mmm

Segment drain
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Presentation Notes
What is the separation required?





Presenter
Presentation Notes
Soil Absorption fields positioned tandem to or alongside each other on a sloping site.

Many times this SAF design will require a segment drain to maintain the 65 foot or less spacing on the perimeter drain. Don’t forget that your design needs to instruct the installer on the installation of the drainage (surface and subsurface)

Segment drains must be backfilled with aggregate to within 6 inches of the ground surface. �



tilize drainage?

rainage system:

qout a layer of gravel, stone, or
v the surface of the ground
ed in such a manner as to:

'se sand, placed b
lesigned or constru

fectively lower a seasonal high water table; or

revent movement of subsurface water into a soil
)sorption system site.

Intercetor drains, perimeter drains, and segment drains
are types of subsurface drainage systems.


Presenter
Presentation Notes
WHY: �1: Redirect competitive water sources away from our OSS�not only on the surface but in the subsurface context of water movement as well.
Why would we do that or care about these competitive water sources?
2:benefit system function and system lifespan by promoting aerobic soil conditions in the area of the SAF
PERIMETER drains always allow Commercial OSS to take advantage of the benefits of the downslope drain. Jeff Healy, Banning and Associates made a very good presentation about 4 years ago showing the hydraulic modeling associated with the downslope drain.



Keeping It Aero

How Water Moves
Through Soil

A Guide to the Video

Jack Watson, LeLano Harpy, Tom CORDELL,
Susan CorpeLL, Ep MincH anp CARL PACHEK

Coopetative Extension
College of Agriculture
The University of Arizona,
Tucson, Arizona 85721

195015 » Seplember 1995
THE UNIVERSITY OF

ARIZONA.

Tucson ARIZONA

[

0I1C

NARRATOR: Soil is sometimes formed in layers of
different textures near the surface. Each layer may
have a different pore size, which affects the way
water moves through the soil.

Video of c/ay over sand demonstration

NARRATOR: Abrupt changes in pore size affect
water moving by capillary action. This soil profile
shows soil with small pores overlying a layer of soil
with large pores. Capillary force, also known as soil
tension, refers to the soil's ability to attract and hold
water. Capillary force is greater in the soil layer
with small pores.

Many soils, especially those formed in alluvium or
marine sediments, are layered . . . resulting in
abrupt changes in pore size. \Water is held back at
each of these contacts, and will not move down-
ward unfil the clay layer above the sand is satu-
rated. Therefore, some soil horizons will hold more
water than the available water capacity would
otherwise indicate. When enough water has been
added, gravitational forces will exceed capillary
forces — and water moves downward into the
coarse sand below.

Once water enters the coarse material, it moves
rapidly and soon penetrates the bottom layer below
the sand.


Presenter
Presentation Notes
This is a very interesting video to watch and the published narrative is available online as well. I would highly recommend this video to you and your staff.


stibsurface Drainage
Section 63 (b)-(0)

Function

e th

= Pipe (4 and 6)
= Components

= Aggregate

= Pipe

= Barrier Material

m Design


Presenter
Presentation Notes
Function=  is a drain needed?
Depth =(b) “


b) “Sufficiently deep”

= to lower a seasonal
high water table as
required in

d) prescriptive

4 and 6)

- approach
= (e) performance
approach
= Barrier PP

aterial

O Design


Presenter
Presentation Notes
When a subsurface drainage system is constructed, it shall be…


(C) Drain type

m Perimeter drains
utilized and segment
drains when

cessary


Presenter
Presentation Notes
SHALL AND MUST



1) Prescr iptive approach

= 2" into the “limiting
layer”
= (1) 36” below invert

]levation of the
i ©) adjacent SAF trench

ents

bottom
egate
| = (2) ESM: 32" below
. = Barrie ‘Material existing grade

O Design


Presenter
Presentation Notes
Invert elevation of the subsurface drainage trench


B
What is the drain depth needed when there

IS no limiting layer?

36" below the elevation of the adjacent trench
A bottom elevation

ESM



Presenter
Presentation Notes
What can you tell me about the A and B elevations?
How will you communicate this to the installer?

This is simply the depth of the perimeter drain at the shallowest point. The drain has to maintain the slope which will add  to the overall increased depth / lower elevation of the outlet.


rmance approach

m Show the math! The
models or calculations
sed to generate design

= (1) Trenches: 24” below

trench bottoms under
center of SAF

5 Design = (2) ESM: 20 “ below
grade


Presenter
Presentation Notes
Remember that….”Sufficiently Deep?”


(f) Location

= (1) 10 ft from outside
edge of SAF

(2) 10 ft from Spec 23
and for ESM

e (4 and 6) = (3) Spacing for
ponents drainage < 65 ft,
\ggregate unless calculations

can prove otherwise
m Barrier Material

m Design = (4) Do not cross

drainage and SAF


Presenter
Presentation Notes
When a subsurface drainage system is constructed, it shall be…


bsurface drain pipe...

= (1) >4
= Slotted

Otextile fabric
vrapped when

installed in:

sands, loamy sands,
sandy loams, fine sandy
loams, loams, silt loam:
or silts.


Presenter
Presentation Notes
Slotted pipe….why, slotted?

Does the pipe have to be in the sandy texture for the pipe to be required to have a sock?
OR….can any of the sidewall have one of these textures and the pipe will need to be wrapped?

The wrap is required when the pipe is positioned in the textures listed in (g)(1)


T L e




(1) 4”: .2’ ft/ 100 ft

=
= (2) 67:.1" £t/ 100 ft



Presenter
Presentation Notes
If 4” pipe used….
If 6” pipe used…
Design options for accessing that outlet
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Presenter
Presentation Notes
Hydraulic profiles indicating the invert elevations at each corner, P/L (?) and outlet


e portion: drainage

= Subsurface drain

trench (UPSLOPE) of

an OSS shall be:

(1) to final grade, OR

= (2) to within 6 “ of
final grade and 6” of

cover soil material to
final grade.



Presenter
Presentation Notes
When a subsurface drainage system is constructed, it shall be…


and downslope drainage

m Subsurface drain
trench (SIDES AND
DOWNSLOPE) of an

IJSS may be:
and 2 = (1) to final grade, OR

- = (2) to within 6 “ of
final grade and 6” of

]; Barrier Material cover soil material to
eS]. . A
o final grade.



Presenter
Presentation Notes
Same as the upslope….blah, blah, blah except: It’s a MAY not a SHALL….but it is finally a MAY!


Hlraggregate to the
surface...


Presenter
Presentation Notes
On sides and downslope….the aggregate is barely noticeable.
The aggregate can help with intercepting competitive waters.


jregate shall meet:

= (1) Section 76, or
(2) INDOT Spec 8-11, or
INDOT Spec 23 sand

. ‘ip 3
= Barrier Material


Presenter
Presentation Notes
Sec 68: ½” – 2 ½” diameter


23 Sand backfill

i =
i # . ) @
e

= If used: drainpipe
must be wrapped
with geotextile.


Presenter
Presentation Notes
When a subsurface drainage system is constructed, it shall be…


(M) f*soil cover material
‘will be used...

= Aggregate must have
geotextile barrier
material placed on
'op before the soil
cover material is
placed on top.


Presenter
Presentation Notes
To protect the aggregate and pipe from migration of soil material.


) Mustfiow by gravity

= It's more than just a
good idea, it's a
LAW.

and 6)
oate

ipe
' Barrier Material
= Design


Presenter
Presentation Notes
When a subsurface drainage system is constructed, it shall be…


= Shall have rodent

ile outlets

r Material

Barrie



Presenter
Presentation Notes
Protect the integrity of the subsurface drainage systems




Presenter
Presentation Notes
Bloated animals, nuts caches
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