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MAINTAINING NATURAL SOIL CONDITIONS

SOIL LOCATED AT OR NEAR THE SOIL
SURFACE IS GENERALLY THE BEST
FOR:

• TREATMENT

• DISPERSAL

• OXYGEN-TRANSFER

• EVAPOTRANSPIRATION

• NATURAL BIOLOGICAL
ACTIVITY



SOIL SMEARING 
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SOIL SMEARING 
CONTINUED
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SOIL 
COMPACTION
3 DIFFERENT 
THINGS

1.

2.
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SOIL BIOTA POPULATION
VS

SOIL DEPTH

98.7%
0.9%

0.4% 

16 inches

30 inches



Bacteria/gram of soil

7-8 million
1- 2 million
400 – 500 thousand

~ 10 thousand

one thousand

hundreds

Billions



WATER USE
(W HERE ROOTS DRINK AND EAT)

41%
25%

12 inches

24 inches

16% 
36 inches

18%



FACTORS 
INFLUENCING 

OXYGEN LEVELS 
– DEPTH, PORE 

SIZE AND 
SATURATION

• DEPTH: OXYGEN LEVELS GENERALLY 
DECREASE WITH DEPTH IN THE SOIL PROFILE 
DUE TO SLOW DIFFUSION RATES OF OXYGEN 

• PORE SIZE DISTRIBUTION: SOILS WITH LARGE 
PORES PROMOTE MORE RAPID OXYGEN 
DIFFUSION INTO AND THROUGH THE SOIL

• SANDY SOILS GENERALLY HAVE 
LOW TOTAL POROSITY BUT LARGE 
INDIVIDUAL PORES 

• CLAY SOILS GENERALLY HAVE 
HIGH TOTAL POROSITY BUT SMALL 
INDIVIDUAL PORES 

• SOILS WITH MORE PORES FILLED WITH WATER 
HAVE LESS SPACE AVAILABLE FOR AIR



OXYGEN 
LEVELS 

WITH DEPTH 
CASE 
STUDY

Depth
Wet Time 
Periods

Dry Time 
Period

Inches (%) (%)

3.9 13.7 20.6

9.8 12.7 19.8

17.7 12.2 18.8

35.4 7.6 17.3

47.2 7.8 16.4



COMPACTION IS THE 
ENEMY OF OUR STA

• PRIOR ACTIVES

• DURING CONSTRUCTION

• AFTER CONSTRUCTION

• DECREASED:
• AERATION INTO 

STA
• EVAPORATION 
• PORES FOR WATER 

MOVEMENT

• LESSER QUALITY 
VEGETATIVE



TECHNIQUES TO MAINTAIN 
NATURAL SOIL CONDITIONS 

OF INFILTRATIVE SURFACE

• DO NOT DRIVE 
EXCAVATION 
EQUIPMENT OR OTHER 
VEHICLES OVER 

• LIMIT FOOT TRAFFIC 
• RAKE SIDEWALLS OF 

TRENCHES AND BEDS 
• USE LOW GROUND 

PRESSURE EQUIPMENT

• POSITION EQUIPMENT 
UPSLOPE OF SYSTEM 
WHEN PLACING MEDIA



METHODS TO LIMIT 
COMPACTION DURING 

INSTALLATION

• PROPER MOISTURE 
CONDITIONS

• REDUCE TIRE PRESSURE 
TO MINIMAL ALLOWABLE 
PRESSURES

• USE TRACKS OR DUALS 
TO REPLACE SINGLES OR 
LARGER DIAMETER TIRES



• DON’T EXPOSE IT 
UNLESS MEDIA TO OVER 
IS AVAILABLE

• WHEN YOU CAN'T 
COVER EXPOSED SOIL 
IMMEDIATELY, PROTECT 
AREA WITH TARP

• IF SOIL TREATMENT 
AREA (STA) 
INFILTRATIVE SURFACE 
HAS BEEN EXPOSED 
MUST BE COVERED 
OTHERWISE:
• DAMAGE 
• CONTAMINATION 

• RAINDROP IMPACT – 
RESEARCH SHOWS A 
SOIL CRUST DEVELOPS
• USUALLY LESS THAN 

1/2 INCH THICK AT 
THE SOIL SURFACE
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Too wet!



Tire pressure remained at 12 psi for all tire sizes.



DEPTH OF COMPACTION AS SOIL 
MOISTURE INCREASES

Tire size 11x28, load 1,650 lbs., pressure 12 psi
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Person walking   8-12 psi 
Bulldozer - D5 Cat. 

- D7 Cat. 
                   - D8 Cat. 

  7-  9 psi 
  8-10 psi 
10-13 psi 

Ag. Tractor - Rear 
                      - Front 

15-20 psi 
35-45 psi 

Rubber-tire Scraper 40-60 psi 
Sheepsfoot Roller > 300 psi 
Person in high heels > 860 psi 
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http://www.candcyardcare.com/Product3.htm


• LIGHT WATERING MAY BE NEEDED TO 
ESTABLISH VEGETATION

• IN AN AVERAGE YEAR 30- 42” OF 
RAINFALL IN (NOT ALL INFILTRATES)

• TYPICAL HOUSEHOLD WITH 3-4 
PEOPLE PUTS OUT 75,000 GALLON 
PER YEAR

• IN A SANDY SOIL 59’ OF WATER IS 
BEING ADDED PER YEAR 

• IN A CLAY LOAM SOIL 22’ OF WATER 
IS BEING ADDED PER YEAR

• NO IRRIGATION!

System loading

Natural rain fall
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“Track-in” the fill the width of the 
tracks to take the “fluff out”
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• NEVER
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https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/
download?cid=stelprdb1249559&ext=pdf 







FIRST VISIT SHOULD BE WITHIN THE FIRST FEW 
WEEKS/MONTHS OF USE

TO CATCH CONSTRUCTION DAMAGE OR ERRORS

TO BE SURE CONTROLS/ALARMS ARE SET 
CORRECTLY FOR THE USE PATTERN

TO CHECK FOR LEAKS, INCLUDING LEAKY TANKS

TO ADVISE OWNER/RESIDENT ON FILTER USE

TO BE SURE LANDSCAPING DOES NOT ADD DEPTH, 
COMPACT OR CAUSE OTHER DAMAGE



HOMEOWNER CHALLENGES

WHEN THE DRIVEWAY IS 
CROWDED, THEY PARK CARS 
OVER THE SEPTIC SYSTEM

THEY CONSTRUCT A 
WOODEN DECK OVER THE 
SEPTIC TANK, HINDERING 
ACCESS

THEY INVITE:
SOIL COMPACTION, AND

BROKEN AND DAMAGED 
DRAINLINES, AND THEN

WONDER WHY THEY’RE 
HAVING PROBLEMS WITH 
THEIR SEPTIC SYSTEM



MINIMIZE TRAFFIC ON THE SOIL 
SYSTEM, BOTH HUMAN AND ANIMAL, 
TO AVOID SOIL COMPACTION
DO NOT EXERCISE PETS OR ALLOW THEM 

TO PLAY ON SEPTIC SYSTEM 
NEVER DRIVE A CAR OR OTHER VEHICLE 

ACROSS THE SYSTEM, AND DO NOT MOW 
WHEN THE SOIL IS WET

COMPACTED SOIL CAN LEAD TO SOIL 
EROSION AND IMPEDES THE FLOW OF AIR 
AROUND THE SYSTEMS 
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I got a septic system! 1500-gallon 2-compartment septic tank with a PL525 
effluent filter (Polylock 525), a 1000-gallon time dosing 
tank with a Septilink panel (24/7 septic monitoring)
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