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• Environmental Factors: 

o No access to centralized sewerage. 

o Soils not suitable for COSS. 

o Sensitive receiving environment (local 

TMDL, ground water concerns, existing 

water quality issues). 

o Small lot size. 

o Older homes and communities.

o Actively failing onsite sewage system 

with raw or partially treated wastewater 

backing up into the house, discharging 

to the ground surface, or discharging 

directly to groundwater.

• Financial Factors:

o Low income.

o Difficulty obtaining a loan.

o Difficulty raising funds for initial 

installation.

o Difficulty paying for ongoing 

maintenance cost.

• Social Factors:

o Historical inequities.

o Lower education regarding 

environmental/public health 

issues.

Wastewater Island







Windsor Subdivision

• Subdivision plat dated 1975

• 169 homes

• Average value: $198,055.03

• Average age of home: 39 years



Windsor – Year Built



Number of bedrooms



Windsor Repairs



Windsor Repairs

• 41 repairs out of 169 houses: 24.2%

• Average age at time of repair: 23.8 years
• 46% of the repairs occurred by the time the houses were 20 years old.



Windsor Repairs

Public Sewer











1982 Sewage Handling and Disposal Regulations

2000 Sewage Handling and Disposal Regulations





4610 Stockholm Drive
• System installed in 1978.  

• Original Homeowner

• 1,256 square feet

• 3 bedrooms, 1.5 baths

• Assessed value:  $176,600













What made these soils 
problematic in the first place?

Not recognizing relict and permeability limiting features in the 
soil and how that relates to soil structure and permeability.

Misinterpreting massive and cemented soils due to the brittle 
nature of compacted soils.

To illustrate this, it might help to understand the condition 
and environment in which these soils originally formed.



Pleistocene Era – dominated by Ice Ages

Utah Geological Survey, September 2019 publication.



Fluctuating coastlines and climates

(Public domain – source USGS)



h
tt

p
:/

/w
w

w
.v

ir
gi

n
ia

p
la

ce
s.

o
rg

/
re

gi
o

n
s/

co
as

ta
lp

la
in

.h
tm

l







Where is plinthite actively forming now?



Current soil proflie showing a 
Plinthosol with the begining
formation of plinthite lower in 
the soil profile.

https://en.wikipedia.org/wiki/Plinthosol
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https://www.isric.org/sites/default/files/


What does plinthite look like in the field?

The ultimate test is to pinch it and see if it is slightly cemented (crunchy).  Also it gets more and more 
firm after it dries.



Cut bank showing reticulated relict features 
further down in the soil profile



Uniform soil matrix with the first signs of 
relict features appearing in the lower right.



What should be taken into consideration when 
designing in these soils that show evidence of 
restriction, but no evidence of seasonal water table?

• Water mounding calculations

• Run Ksat tests or design at a higher rate than the soils indicate

• Install shallow and ensure positive drainage away from drainfield

• Install a French Drain if reasonable, even on shallow placed systems

• Consider ditching out roof drains and gutters

• Specify grading around house, away from septic tank and drainfield

• Anticipate rates of greater than 120 mpi in horizons that contain relict 
red features.  



Things to remember when in the coastal plain

• Red (2.5YR and greater) and yellows are relict

• Grays are relict and sometimes active redox

• Pale brown (light brownish grays) and strong brown (orange) are 
probably active redox

• Plinthite (typically on the 10R page and irreversibly hardened) 
indicate rates of 120 mpi or greater.



Small Lots, 
Well Conflicts
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Windsor Repairs

Public Sewer


