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From Soils to Design 

Matt Deaton – CPSS 
ODNR - DSWR 

Soil Scientist 

 

Presentation Outline 

 Soil descriptions 

 What are they? 

 Soil loading rates 

 How they are used 

 Rule 15 of the new rules 

 Vsds 

 Turning a soil evaluation into a design 

 Options 

  

Soil Description 

 Snap shot/photo of the vertical profile. 

 Information used for land use planning. 

 

ODH Soil Evaluation Form 
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ODH Soil Evaluation Form 

 Form developed in 2006 to provide a 
standard format to record information on 
site conditions, soil characteristics and 
limitations and other risk factors.  

 

 OEPA adopted for use in onsite 
evaluations.  

 

ODH Soil Evaluation Form - 
continued 

 Form sets the minimum required data necessary 
to complete a soil evaluation for a home site 
STS.  

 

 In addition to the form there is an instruction 
manual for using the form.  

 

 Form and instructions can be accessed at ODH 
STS design forms and resources website.  

 

Soil Morphology  
(Profile Description) 

 
 Soil morphology is used to describe the physical 

characteristics that make up a soil. The characteristics 
that make up morphology will help paint a detailed 
picture of the soil profile that then can be used to help 
determine its effectiveness for certain land use 
applications. Morphology is the characteristics that make 
up soil classification.  
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Limiting Conditions/Risk Factors Limiting Condition/Risk Factors 

 Intended to summarize soil description 
and capture critical information as it 
relates to the performance of the system.  

 

 Points out certain issues and areas of 
concern to those evaluating the 
description. 

 
Linear loading rate adjustments 

and rules of use:  
 

 

 
Linear loading rate adjustments 

and rules of use:  
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What are Soil Loading Rates? 

 A measurement of how fast we can expect 
water to move into and through the soil. 
(2 different rates) 

 Infiltration Loading Rate 

 Linear Loading Rate 

Infiltration Loading Rate 

 The rate wastewater enters the soil, which 
is limited by clogging layers and controlled 
by the nature of both the clogging layer 
and the soil.  

 Clogging layers impede water infiltration 
and reduce loading below maximum rate 
of unclogged soil.  

 
 Tyler and Converse 1984, Bouma 1975 
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Infiltration Loading Rate 

Sketch by - Dr. David Lindbo – NCSU 

Infiltrative Loading Rate 

 Infiltration - Measure of how fast water 
enters soil from the surface. (or entry 
point) 

 

 Saturated flow? 

 

Hydraulic Linear Loading Rates 

 The volume of wastewater that the soil 
surrounding a wastewater infiltration 
system can transmit far enough away 
from the infiltration surface such that it no 
longer influences the infiltration of 
additional wastewater. 

 
 Tyler and Converse 1984 

Hydraulic Linear Loading Rates 

 Percolation - The rate of water movement 
“within” the soil profile.  

 

 Unsaturated Flow.  

 

 

Contour Lines 

Drainage 

Direction of Ground water Flow 

Soil Treatment Area 

(Drainfield) 

Sketch by - Dr. David Lindbo – NCSU 

 

Drainage 

Direction of Ground water Flow 

Sketch by - Dr. David Lindbo – NCSU 
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Soil Properties that Affect Water 
Movement 

 Texture 

 Structure 

 Consistence 

 

 

Loading Rate Table 

 Ohio has been using the 2000 E. Jerry 
Tyler Table  

 

 Sewage Rule Advisory Committee has 
proposed a loading rate table specifically 
for Ohio. Modified after Tyler, 2006.  

 

RAC Recommendations 

 Retain the 120 gallons/day/bedroom 
design flow with no adjustments to 
loading rates.  

 

 

 

Infiltration Loading Rate 
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Hydraulic Linear Loading Rate 

  

Hydraulic Linear Loading Rate - 
Continued 

Hydraulic Linear Loading Rate - 
Continued 

Hydraulic Linear Loading Rate - 
Continued 

Hydraulic Linear Loading Rate - 
Continued 
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Soil Depth Credits 
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Soil Depth Credits - Continued Soil Depth Credits - Continued 

Examples 

Picture courtesy of ODH 

 

Considerations for Design 

 LHD adopted 6” VSD to water table 

 VSD 18” to dense till 

 VSD 36” to bedrock 

 

6 

9” 

18 

6” 

36 

5” above grade 
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Options for example 1 

 Elevate with sand for 1 to 1 depth credit 

 

 Pretreatment for depth credit  

 1 ft depth credit would allow for trench 
bottom at 7” 

 2 ft depth credit no deeper than 15” 
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12
” 

36 
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Sizing for 3 BR home 

 3 bedroom home (120 gal/bedroom) 

 

 360/0.4 = 900 sq/ft 

 900*0.25 = 225 sq/ft 

 900+225 = 1125 sq/ft total 

 360/2.4 = 150 ft trench length.  

 150ft * 2ft = 300sq ft/trench 

 1125/300 = 3.75 trenches – (4-150ft trenches) 
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Considerations for Design 

 LHD adopted 12” VSD to water table 

 VSD 18” to dense till 

 

12 

2” 

18 

18” 

Options for example 2 

 Shallow trench 

 Engineered drainage 

 Depth credits 

 Pretreatment – (would need <1000 CFU)  

 Low pressure distribution – (6” depth credit 
and sizing reduction) 
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8” 

18 

18” 
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6 

8” 

18 

18” 

 

Sizing for 5 BR home 

 5 bedroom home (120 gal/bedroom) 

 

 600/0.6 = 1000 sq/ft 

 600/2.7 = 222 ft trench length.  

 222ft * 1.5ft = 333sq ft/trench 

 1000/333 = 3 trenches 

 

 

Engineered Drainage 

 

18 

18” 

  

18 

18” 

Engineered Drainage 
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Sizing for 5 BR home 
w/Engineered Drainage 

 5 bedroom home (120 gal/bedroom) 

 

 600/0.2 = 3000 sq/ft 

 3000*0.25 = 750 sq/ft 

 3000+750 = 3750 sq/ft total 

 600/2.5 = 240 ft trench length.  

 240ft * 2ft = 480sq ft/trench 

 3750/480 = 7.8 trenches – (8-240ft trenches) 

 

 

Options Options Options 

 Ultimately we only looked at a couple 
different options with these examples.  

 VSDs control your starting point 

 Infiltration surface can go a long way 

 Depth credits can go a long way 

 

Questions? 
 

 

 

 

 

 

 Matthew Deaton – CPSS 

  

 matt.deaton@dnr.state.oh.us 

 614-562-5659 
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