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Out of Sight, Out of Mind
Methods of Sewage Disposal

• By George E. Waring, Jr.

• “It has hitherto been – and, in fact, it 
still is – the practice of the world to 
consider its wastes satisfactorily 
disposed of when they are hidden 
from sight.”





• 1913



USPHS, 1926



Public Health & 
The Environment



USDA Sewage Disposal on the 
Farm & the Protection of 
Drinking Water

• 1896



PA Septic Tanks for the Farm, 
1927



Lawrence, MA Experiment 
Station





• 1937







• 1942





Watertight Tanks

• 1924 Home Sewage Disposal book

• “To operate properly and to prevent 
pollution of the ground or the ground 
water, septic tanks should be water-
tight.  Any material is permissible, so 
long as it is durable and does not 
leak.”



USPHS, 1926
Brick Septic Tank



USPH Bulletin No. 68, 1915
Effluent Filter



Lowcock Aerated Filter, 1894
Intermittent Filtration



Hardenbergh, 1942
Intermittent Filtration, cont’d



Hardenbergh, 1924
Early “Chamber”



CA Ag Extension, 1933 & 1948
Early “Chamber” & “Half-pipe”



1929
Operation & Maintenance



Resource Capture & Reuse



Resource Capture & Reuse, 
cont’d



Resource Capture & Reuse, 
cont’d



Risk & Regulations

• Address in design
• Verify at start-up
• Operation

• Measure
• Adjust
• Report

• Correct



Regulations: What Do We Need 
to Address Risk?

• Plumbing  UPC
• Electrical  NEC
• Septic Tanks  IAPMO & ASTM
• Treatment Systems  NSF/ANSI
• Bioreactor optimization 
• Soil dispersal 
• Water reuse 
• Do states need to generally approve 

products?



Regulations: What Do We Need 
to Address Risk?

• Staged Treatment



Risk Discussion: 
Critical Parameters

• What should we address in design?



Risk Discussion: 
Critical Parameters

• What should we verify at start-up? 



Risk Discussion: 
Critical Parameters

• What should we measure and report? 



Risk Discussion: 
Critical Parameters

• How do we address correction? 



Risk Discussion: 
Critical Parameters

• How do we address correction? 



Operation & Enforcement

• Addressing Risk
• Fail-safe mechanism

• Power loss
• Post filtration/physical barrier



Operation & Enforcement

• Addressing Risk
• Flow surge control mechanism w/ alarm

• Volume
• Rate



Operation & Enforcement



Finding Balance - Verification

• Remote monitoring
• Internet connected
• Tracks water use
• Catches motor issues
• Uses any mobile device





Finding Balance

• Ultrasonic drainfield sensor



Finding Balance
Septic Sitter Example

• Excessive ponding in portions from 
snowmelt or rain



Finding Balance
Septic Sitter Example

• Pump tank with dosed drainfield
• Overloaded drainfield started recovering 

after dosing regimes changes



Contact

Colin Bishop, REHS, RS
928.433.3220

colin.bishop@anuainternational.com
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