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KEYS TO EFFECTIVE
SOIL TREATMENT

~ UNSATURATED SOIL  ~ SHALLOW

DISPERSAL
~ NATURAL SOIL
N 9 > MICROBIAL
Nor: ACTIVITY
o " ROOT ACTIVITY
" COMPACTED

" OXYGEN TRANSFER



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

SMEARING: THE SPREADING
AND SMOOTHING OF SOIL
PARTICLES BY SLIDING
PRESSURE

® ANY SANDY LOAM OR FINER
TEXTURED SOIL CAN BE
SUSCEPTIBLE TO SMEARING IF
ENOUGH WATER IS PRESENT

® THIS IS WHY WE TEST THE
PLASTIC LIMIT BEFORE
CONSTRUCTION



SOIL SMEARING
CONTINUED

® SOIL SMEARING CAN BE
RAKED OUT

® SIDEWALLS AND BOTTOM OF SOIL
TREATMENT AREA

® |F NOT SOIL INFILTRATION
RATE WILL BE REDUCED

® | ONGEVITY AFFECTED



SOIL
COMPACTION
3 DIFFERENT
THINGS

1. COMPRESSION IS LOSS OF
SOIL VOLUME

2. COMPACTION

® TRANSLOCATION AND
RESORTING SAND, SILT,
AND CLAY PARTICLES

® DESTRUCTION OF SOIL
AGGREGATES

® COLLAPSE OF AERATION
PORES



3. CONSOLIDATION

" DEFORMATION OF THE SOIL DESTROYING ANY PORE
SPACE AND STRUCTURE

" WATER IS SQUEEZED FROM THE SOIL

" PROCESS LEADS TO INCREASED INTERNAL BONDING AND SOIL
SIRENGIH AS MORE PARTICLE TO PARTICLE CONTACIS ARE
MADE AND PORE SPACE IS ELIMINATED



MAINTAIN PORE SPACE

® PORE SPACE IS ESSENTIAL FOR;:
® OXYGEN TRANSFER
* WATER MOVEMENT



SHALLOW DISPERSAL - TOPSOIL BENEFITS

® TYPICALLY BEST " MAY ASSIST WITH
SOIL FOR NITROGEN & OTHER
TREATMENT AND CONTAMINANT
DISPERSAL REMOVAL PROCESS
" REMOVING
INCREASES
LIKELIHOOD OF

DAMAGING SOIL



SOIL BIOTA POPJLATION
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WATER USE

(WHERE ROOTS DRINK AND EAT)
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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 Wet Time Dry Time

|l EVELS BITelilg Periods Period
WITH DEPTH  Inches (% 7
CASE 3.9 13.7 20.6
STUDY 9.8 12.7 19.8
17.7 12.2 18.8
354 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 L
COMPACTION DUR
INSTALLAT

MIT
NG
ON

PROPER MOISTURE
CONDITIONS

REDUCE TIRE PRESSURE
TO MINIMAL ALLOWABLE
PRESSURES

USE TRACKS OR DUALS
TO REPLACE SINGLES OR
LARGER DIAMETER TIRES



PROTECTING EXPOSED NATURAL SOIL

° [F SOIL TREATMIENT
AREA (STA)
INFILTRATIVE SURFACE
HAS BEEN EXPOSED
MUST BE COVERED
OTHERWISE:

© DAMAGE

O CONTAMINATION N -
N DON'T EXPOSE [T
" RAINDROP IMPACT — UNLESS MEDIA TO OVER
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STRATEGIES TO LIMIT COMPACTION

" WORK FROM UPSLOPE
OF SOIL TREATMENT
SYSTEM WHENEVER
POSSIBLE

® USE SMALLER
EQUIPMENT - AVOID
OVERSIZED

" COMBINE FIELD
OPERATIONS



STRATEGIES TO LIMIT COMPACTION
— WET JSITES

" DEWATERING MAY BE
NEEDED

~ SOIL SMEARING AND
COMPACTION MORE LIKELY

" SOIL MUST BE TREATED
CAREFULLY

" CHECK WEATHER BEFORE
STARTING CONSTRUCTION &
BE PREPARED
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DEPTH OF COMPACTION AS SOIL
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COMPACTION UNDER DUAL TIRES
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SOIL CONSIDERATIONS FOR
INSTALLATION ON WET SITES

"~ EXCAVATION ONLY
WHEN:

©  SOIL IS DRY ENOUGH

O SOIL IS BELOW THE PLASTIC
LIMIT

" FIELD CHECK OF
MOISTURE
CONTENT



FIELD TESTING OF SOIL MOISTURE

©  PLASTIC LIMIT PROCEDURE
o (GRAB A PED/CLUMP OF SOIL

©  FROM THE SOIL SURFACE TO THE DEPTH
OF INSTALLATIONS

© DO NOT ADD WATER
O TRY TO ROLL INTO A WIRE/PENCIL




FIELD TESTING OF SOIL MOISTURE

™ |F WIRE/PENCIL IS¢

©  1/8 INCH IN DIAMETER AND
© 2 INCHES LONG WITHOUT CRUMBLING

©  MOISTURE CONTENT IS ABOVE PLASTIC
LIMIT

~  CONSTRUCTION SHOULD NOI
PROCEED



MARK OFF AREAS WHERE TRAFFIC
NEEDS TO BE VOIDED



RESERVE AREA ¢



VEGETATION REMOVAL

WHO IS REMOVING ¢

TREES — TO AVOID DAMAGING
SOIL, CUT AS SHORT AS POSSIBLE
AND LEAVE STUMPS IN PLACE TO
DECOMPOSE

CONSULT AN ARBORIST IF
CONSTRUCTION IS OCCURRING
CLOSE TO TREES

FOR ABOVE-GRADE SYSTEMS

©  VEGETATION = CUT TO 2 INCHES
OR LESS AND REMOVE

® PURPOSE - NO BARRIER TO
MOVEMENT OF EFFLUENT



ROUGHING

" SCARIFICATION - PROCESS
OF SCRATCHING THE
ABSORPTION AREA

©  STAKE FIRST
" PROPER ELEVATIONS
© (GREEN SIDE DOWN

~ BACKHOE

" NEVER DRIVE ON LOOSENED
SOIL

" DO NOT SMEAR OR
COMPACT SOIL

~ CHECK IF SOIL IS TOO WET
PRIOR






		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






CUIVIFACITTUIN SITUD T

® A PIECE OF EQUIPMENT RAN OVER A FIELD 10 CONSECUTIVE TIMES
© NATIVE SOILS WITH INTACT TOPSOIL

®  MEASURED SOIL DENSITY AFTER EACH PASS & FOUND:
> 70% OF TOTAL COMPACTION OF ALL 10 PASSES OCCUR WITH 1ST PASS
> 10% OF TOTAL COMPACTION OF ALL 10 PASSES WITH THE 2ND PASS
> 5% OF TOTAL COMPACTION OF ALL 10 PASSES WITH THE 3RD PASS
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COMPACTION STUDIES CONTINUED

> OTHER STUDIES HAVE SHOWN UP TO 90% ON THE FIRST TRIP ACROSS THE FIELD

> THESE RESULTS WILL BE CONSISTENT ACROSS SOIL TYPES

> OTHER SOIL CONDITION (REMOVED TOPSOIL, FILL, ETC. WILL MAKE THIS
COMPACTION WORSE)

> BY CONTROLLING TRAFFIC, THE TRAVELLED AREA WILL HAVE A SLIGHTLY
DEEPER COMPACTION

> HAVE DEDICATED CONSTRUCTION PATHS ON SITES TO PROTECT THE STA



WHO IS LANDSCAPING®

©  IDENTIFY IN THE CONTRACT
> NOT YOU?

" POTENTIAL NEGATIVES

~

~

~

~

TILLAGE

TRAFFIC

IRRIGATION

EDIBLE PLANTS
UNACCEPTABLE PLANTS


http://www.candcyardcare.com/Product3.htm

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




SIGNS OF COMPACTION, TOPSQIL AND
VEGETATION PROBLEMS



SAND MEDIA INSTALLATION

” MOUNDS AND MEDIA
FILTERS

" SAND INSTALLED IN
LAYERS/LIFTS OF 6-8
INCHES

~ FOOT COMPACTION
AND LIGHT WATERING
TO REDUCE VOLUME C
PORE SPACES

-T'ﬂ

" COMPACTION
EQUIPMENT SHOULD
NOT BE USED



DENSIFYING THE SAND FlLL AREA = NOT
COMPACIVING!

“Track=1n"’ the fill the width of the
tracks to take the “fluff out”



ROCK AS THE DISTRIBUTION MEDIA

®  CAREFULLY PLACE DRAIN
DROP DISTANCE INTO THE

als
EX

D ROCK INTO THE EXCAVATION BY MINIMIZING
CAVATION




COMPACTED SITE=WHAT TO DO#%



METHODS AND OPTIONS

- AVOID

7 DISCUSS OPTIONS WITH
DESIGNER LCCAL UNIT OF
GOVERN

"~ DETERMINE SEVE?TTY
" MOVE SYSTEM LOCATION

" TIME WILL HELP
©  FREEZE/THAW
" ROOT ACTIVITY
" WEATHERING

" EXPERIMENTAL METHODS
©  LOWER LOADING RATES

©  IMECHANICAL %OIL FRACTURING (NOT
APPROVED IN

©  DEEP PLOWING/RIPPING = SHANK
IMPLEMENT

©  VEGETATION
©  REMOVING & BACKFILLING



U VERCUIVIING CUIVIFAC THTUIN

©  CAN NEVER RETURN TO NATURAL
° TiLL/RIP/BUST WHEN DRY!
TILL/RIP/BUST THROUGH THE WHOLE RESTRICTIVE ZONEI

©  ADDITION OF ORGANIC MATTER WILL ASSIST IN THE LONG TERM TO
PROVIDE STRUCTURAL STABILITY]

D
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IILLAGE ITECHNIQUES 10
SHAITITER COMPACITED LAYERS



VEGETATION TO MITIGATE COMPACTI

—]|

https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/
download?cid=stelprdb1249559&ext=pdf

O



MUST SHATIER COMPLEIELY THROUGH ALL
COMPACIED ZONES



METHODS TO LIMIT COMPACTION POST
- INSTALLATION



AFTER INSTALL - MAINTENANCE

[ >HRST VISIT SHOULD BE WITHIN THE FIRST FEW
WEEKS/NMONTHS OF USE

[>TO CATCH CONSTRUCTION DAMAGE OR ERRORS

@zﬂ

[>TO BE SURE CONTROLS/ALARMS ARE SET
CORRECILY FOR THE USE PATTERN

[>TO CHECK FOR LEAKS, INCLUDING LEAKY TANKS

[OTO ADVISE OWNER/RESIDENT ON FILTER USE

L >TO BE SURE LANDSCAPING DOES NOT ADD DEPTH,
CONPACT OR CAUSE OTHER DAMAGE



HOMEOWNER CHALLENGES

[ WHEN THE DRIV E YIS L THEY INVITES
CR QWL THEY R CARS [50IL COMPACTION, AND
OVER THE SEPT ”CS o BROKEN AND DAMAGED
L>THEY CONSTRUCT A DRAINUNES, AND THEN

WOODEN DECK OVER TH
SEPTIC TANK, HINDERING

. —E
A ( :( :I_.\ §
Va AN

Irl

[ >WONDER WHY THEY'RE
HAVING PROBLEMS WITH
THEIR SEPTIC SYSTEM



B MINIMIZE TRAFFIC ON THE SOIL
SYSTEM, BOTH HUMAN AND ANIMAL,
TO AVOID SOIL COMPACTION

B DO NOT EXERCISE PETS OR ALLOW THEM
TO PLAY ON SEPTIC SYSTEM

B NEVER DRIVE A CAR OR OTHER VEHICLE
ACRQOSS THE SYSTEM, AND DO NOT MOW
WHEN THE SOIL IS WET

B COMPACTED SOIL CAN LEAD TO SOIL
EROSION AND IMPEDES THE FLOW OF AIR
AROUND THE SYSTEMS



COMPACTION ACTIVES

" HORSES EXERT 23.0 PSI/HOOF
o CATILE WOULD BE SIMILAR

° TYPICAL VEHICLES ~ 30 PSI
O MOWING



HORSE CAUSED COMPACITION



. 1500-gallon 2-compartment septic tank with a PL525
I gOt d S€ ptIC SyStem! effluent filter (Polylock 525), a 1000-gallon time dosing

tank with a Septilink panel (24/7 septic monitoring)
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