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METHOD FOR DETERMINING THE PERCOLATION RATE OF SOILS USING A 
6-INCH-DIAMETER-TEST HOLE 

A. SCOPE C. MATERIALS 
The percolation test is a method of measwing the I) Pea gravel or equivalent, approximately 0.3 cu

rate at which water wiU inflitrate or seep into a soil bic foot per hole. 
s tratum under speclnc conditions followed through 2) Water (quantity depends on soil type). 
out the test. By allowing water, placed in a carefully D. PERCOLATION TEST PROCEDURE prepared bole, to percolate, time measurements of 

J ) Inspection of Soil: Visual classification ofthe soilthe drop in the water level are taken and an equiva
in the area of the proposed leach field is advised. A lent unlined ll~-incb diame ter percolation rate, ex
series of soil profile tr enches, approximately 8 to 10pressed in minutes per incll, may be calculated. 
feet deep, sh<JUid be dug with a backhoe throughout Percolation test results, along with other consider· 
the testing area to ensure that an accurate classifica· ations, may be used to determine the acceptability of 
tion and thickness of each soli layer is obtained ' . soils for onslte wastewater disposal and for the design 
However, if soil borings of the area have been consizing of infiltrative surface areas, such as d rainage 
ducted and if the soil types and thicknesses arebasins. 
known, soil profile trenches may not be necessary.The 12-inch·diQIDeter-percolation-test method 

2) PreparationofTest Holes: With the soil visually (Calif. Test 749) is the preferred method, however, 
ciMsilled, a Judgment as to the most suitable testing the 6-inch-diameter-test method can be used In cases 
depth (s) can be made. Once this depth has beenwhere site location limits the use of a backhoe or 
determined and site conditions permit, a minimum() where 6-inch-diameter equipment is in use. 
of six holes, spaced throughout the testing area, mustThis method may involve hazardous matterials, op
be dug.erations and equipment. This method does not pur

It is recommended that a hand auger be used toport to address all the hazards associated with its use. 
dig the 6-inch-diameter test holes ' . Ifa power augerIt is the responsibility ofwhomever uses thu method 
is necessary, it may be used only to within 12 inchesto consult and establish appropriate safe and healthy 
ofthe 6nal testingdepth. The 6nal l 2 £ncbes musthepractices and determine the applicability of regula
dug with a hand auger. tory li.mitations. Users of this me thod do so at their 

Upon reaching the selected testing depth, the holeown risk. 
clean~ut tools are used to scrape or roughen the 

B. APPARATUS sides of the holes to remove any shiny or smeared 
1} Six-inch diQIDeter hand auger. soil. All of the lo06e soil must then be removed from 
2) Hole clean-out tools (Figure 1) . the bottom of the holes. 
3) Perforated plastic pipe: 4~·inch outside diame Care must be exercised while preparing the perco

ter with ?\•·inch perforations placed at 3Y,-Inch hori lation test holes to ensure that the percolation rate 
zontal and 2-inch vertical spacings, approximate obtained will be representat ive of the percolation
length 5 feet, one per hole (Figure 2) . rate of the undisturbed soil. 

4) Float gauge (Figure 2). Retain a representative 110il sample from the final 
3 ) Filler tube: %-inch copper tubing with hand foot ofeach test holeand conductsieveandmechani

valve, one per hole (Figure 2). cal analyses of the samples (Calif. Tests 202 & .2103) . 
6) Automatic float valve, one per bole (Figure 3). The results will be useful fn verifying the visual das· 
7) Carden hoses with "'Y" connectoN. sification of the soil and interpreting the percolation 
8) Stopwateh 

1 It i$ ttOt ne<':l"'SUtf to enter tho- h"adl; obtain tltnploes from the backhoe9) Soil sample sacks 111nd \lie a m~uring; tape to obbln the thielt•1Htn.
10) Backhoe (optional) t Attempt todig lhe hole exst1ly 8 ineMs In d.illm eter: if, bowe¥tr~ a ~alger 
11) Power auger (optional) bo!c isdugdue to the pr~olrocb. •tt-.. obh .l., tbt ae-tual d~n 

and tJ:se in the ~tion and <Onvenion. f~W:"ton (Sec $ecti00' E-2 ~ 
£.3). 
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rates obtained for the design of the leach field net· 
work or other drainage facilities. 

A IWnch depth ofpea gravel is then placed on the 
bottom ofeach hole. The perforated pipe is centered 
in the hole, and additional pea gravel is used to back
fill around the outside. A sample of the pea gravel 
must be retained so that the porosity (n) can be 
detenn.ined for use in the correction factor calcula· 
tion (See Section E-1). 

3) Presoaking theTest Holes: Presoal< each hole to 
its testing depth (8 inches above the bottom of the 
hole or 6 inches above the top of the gravel) for a 
minimum of 18 hours to obtain soil saturation and to 
allow for the swelling of any expansive clay which 
might be present in the soil. The use of automatic 
Boer valves to maintain the proper water level is 
preferable; if, however, they are unavailable, other 
methods mwt be used to ensure adequate presoak· 
ing. 

Depending upon thesource of the water, "'Y" con
nectors may be used on the hoses to be assured ofan 
adequate supply of water to each test hole. 

4) Measuring a Stabilized Percolation Rate: .After 
the presoaking period, remove the automatic float 
valve, ifused, and adjust the water depth to exactly 
8 inches above thebottomofthe hole (6 inchesabove 
the topof thegravel). Witha stopwatch, measure the 
time required for the water level in each test hole to 
drop one inch 3• Immediately refiU the bole to the 
8-inch depth, and retest. 

If the time required for a one-inch drop is greater 
than 60 minutes. record the time required for a one
half inch drop in the water level, then refill to the 
8-inch depth, and retest. 

A rnlnimwn of 6 readings sh..U be taken for each 
test bole. If the results of the last 3 readings vary by 
more tban :S%, continue the test until the last 3 read· 
ings are within the limits. If, however, an extremely 
slow percolation rate is observed, conduct :u many 
tests as possible within a 6-hour time limit. 

AU readings shaD be recorded inminutes per inch. 
Cue mustbe exercisedwhenwater is added to the 

test holes. Be careful not to aUow any material (i.e. 
loose son, leaves, etc.) to fall into the holes, as this will 
lead to anenor in the results. With the use ofa 4-foot 
length of %-inch copper tubing with a hand valve 
cOMected, water can be added to the holes easily. 

An example of four different percolation test read
ings is shown in Figure 4. 

, A noet PMP Jtlll.lk:r to theane picNred in Ffguntan be used lor taktns 
tlle w~~ depth n•~nt!-.U thl.J type It u::.ed, do not forpc to1Ue 
ift1o ~t t.t'le ~ ateet cf thee be-Ide tn. lbP water. 

I. C.t.LCULATIONS 
The average percolation rate obtained needs to be ) 

acljusted for tbe presence of the pea gravel and the 
perforated pipe and actual hole diameter. 

The procedure and equations for these adjust· 
ments are as foUows: 

I) Determine the porosity (n) of the pea gravel. 
Fill a container ofknown volume with thepeagravel 
sample. The gravel should be pouredinto theconfin
er, do not shake or compact the gravel. Add water, 
and record the quantity necessary to fill the contain· 
er. The porosity is equal to the quantity of water 
required to fill the container dlvided by the volume 
of the empty container: 

n = Volume of voids/Total volume 
2) Calculate the correction factor (C), to correct 

for the presence of the perforated pipe and pea grav· 
el by the following equation: 

(See Figure 5) C= n [l- (g) ']+(~)' 
where D = Actual diameter of percolation test 


hole in inches 

I = Inside diameter of perforated pipe in 


inches 

0 = Outside diameter of perforated pipe 


in inches 

n = Porosity 
 )

3) Determine the conversion factor (K) to con· 
vert the percolation test hole diameter used to an 
equivalent 12.-inch diameter hole-: 

K = 0.27 + 8.70 
D 

4) The equivalent unlined 12.-ioch diameter per· 
colation rate (P) is calculated by the foUowing equa· 
tion: 

P = (K) {R) 
c 

where R = Average percolation rate 

2 


0 
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F. SAMPLE CA&.CULAnONS 
An average percolation rate of 2.9 min/in was ob

tained from a percolation test using the &inch diam

eter test hole method. The actual diameter of the test 

hole was found to be 7.0 inches. The inside and out· 

side diameters or the perforated pipe were 4.25 and 

4.5 inches respectively. The porosity of the peagrav

el used was found to be n = 0.40. 


What is the equivalent unlined 12-inch diameter 

percolation rate? 


CoiTection Factor Calculation 

C ~ n [1 - (g)']+(~)* 

~ 0.40 [1 - (4.5 ~ j•l + (4.25. in \' 
7.0 m / J 7.0 m J 

~ 0.60 
Con ver$lon Factor Calculation 

K = 0.27 + 8.7 
0 

= 0.27 + 8.7 

0 = 
7.0 

1.51 
Eqw'valent Unlined JS.iDch Dillmeter Pl!l"COiatiol>. 
Rste 

P = (K ) (8) 
c 

~ (UH) (2.9 min/In) 
0.60 

"" 7.3 min/in 

() 
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FIGURE 1 

Hoi& Clean-out Toolo 


FIGURE 2 FIGURE 3 

Perfarated plastic pipe, Automotic float Value 


float gauge and filler tube l) 
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PERCOLATION TEST 
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EXAMPLE OF PERCOLATION TEST DATA 
FIGURE 4 
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Pea Gravel 

Perforated 
Pipe 

FIGURE 5 

Dimen•ions of Test Hole 
ond Perforoted Pipe 

Reference: Van Kirk,J.L., W.A. Grottkau, R.B. Howell and E.C. Shirley, "Percolation Testing for Septic Tank 
Leach Fields At Roadside Rests", FliWA/CA /TL/81/05 1981 
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