
19116 

Sl..T£ OF C..UfOiNIA-&USINESS, Tli\NSPORTATION AND HOUSING AGENcY 

DEPARTMENT OF TRANSPORTATION 
DIVISION Of FACILITI.ES C:ONS'IltiiCfiON 
ott;.. of T ronsporfatlon I.GbotGtory 
P.O. lox 19128 
S.cramento, Califomia 95819 

Collfornla Te•t 749 

METHOD FOR DETERMING THE PERCOLATION RATE OF SOILS USING 

A 12-INCH-DIAMETER-TEST HOLE 


A. 	SCOPI 
The percolation test is a method ofmeasuring the 

rate at which ware.- will infiltrate or seep into a soil 
stratwn under specific conditions followed through
out the test. By allowing water, placed in a carefully 
prepared hole, to percolate, time measurements of 
the drop in the water level are talcen and an equiva
lent wilined 12-inch diameter percolation rate, ex· 
pressed in minutes per inch, may be calculated. 

Percolation test results, along with other conside.r 
ation3, may be used to determine the acceptability of 
soils for onsite wastewater disposal and for the design 
sizing of Infiltrative 5Urface areas, such as d rainage 
basin.!. 

The 12-inch-diameter·percolation·test method is 
the preferred method, however, the &-inch-diame
ter-test method (Calif. Test750) can be used in cases 
where site location limits the use of a backhoe orJwhere 6-inch-diameter equipment is currently in 
use. 

This method may involve hazardous materials, op
erations and equipment. This method does not pur· 
port to address all thehazards associated with its use. 
It is the responsibility ofwhomever uses this method 
to consult and establish appropriate safe and healthy 
practices and determine the applicability of regula
tory limitations. Usera of this method do so at their 
own risk. 

B. APPARATUS 
l. Digging apparatus (post hole digger, shovel, 

pick, etc.) . 
2. Perforated plastic pipe: 10-inch outside diaJll&

ter with o/...inch perforations placed at 4.9-inch hori
zontal and 2-lnch vertical spacings, 12 inches in 
length, one per hole (Figure 1) . 

3. Automatic float valve, one per hole (Figure .2). 
4. Carden hoses with '"Y"' connectors. 
5. Stopwatch 
6. Soil sample sacks 
7. Backhoe 

C. MAlllllALS 
1. Pea gravel or equivalent, approximately 0.5 cu

bic foot per hole. 
2. Water (quantity depends on soil type). 

D. PERCOlATION TEST NOCEDURE 
I. InspectionofSoil: Visual classification ofthe soil 

in the area of the proposed leach field is advised. A 
series of soil profile trenches, approximately 8 to 10 
feet deep, should be dug with a backhoe throughout 
the testing area to ensure that an accurate classifica
tion and thickness of each soil layer is obtained' . 
However, if soil borings of the area have been con· 
ducted and if the soil t ypes and thlclmesses are 
known, soil profile trenches may not be necessary. 

2. Preparation ofTest Holes: With the soil visually 
classified, a judgment as to the most suitable testing 
depth (s) can be made. Once this depth has been 
determined and site conditions permit, a minimum 
of three testing pits spaced throughout the testing 
area must be dug. Each pit, appYoximately 15 feet 
long by 5 feet wide, may be dug with the use of a 
backhoe, but only to within 12 inches of the final 
testing depth. 

Two 12-inch diameter percolation test holes are 
then hand-dug the final 12 inches in each of these 
pits •. Using a post hole digger, shovel, etc., initially 
form the holes.Then use a small handshovelor trow· 
el to brealc loose chunks ofsoil and removeanyshiny 
or smeared soil from the sidewalls and bottom. 
Remove the loose soil from the botton> of the holes 
without contacting the prepared sidewalls. 

Care must be exerised wh.ile preparing the perco· 
lation test holes to ensure that the percolation rate 
obtained will be representative of the percolation 
rate of the undisturbed soil. 

Retain a representative soil sample from the final 
foot ofeach test hole andconduct sieveand mechani
calanalyses of the samples (Calif. Tests202 and 200). 
The results will be useful in verifying the visual clas
sification of the soil and interpreting the percolation 
rates obtained for the design of the leach field net
work or other drainage facilities. 

A 2-inch depth ofpen gravel is then placed on the 
bottom ofeach hole. The perforated pipe is centered 

• It it llOC ~ to ea.rer the tre.ncltr; obbia :51t.tllples ff'OCD. the bedthoe 
<1nd use a meuwtng 131pe to obtain tho thkl :nt'OU. 

"Attempt todig the~ enedy l!Whn fn dWnetet; if,~'• a lar-ger 
bo]e\$dugd~Je to th-e pr~Me of rocks. etr>4obt.a.in thc11~JI dia~r 
and use in the ¢0frt!!¢Uon •nd t()nvenion (iecon (Soc ScctioOM &t and 
£,1). 
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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 
determined for use in the correction factor calcula
tion (See Section E-1). 

3. Presoaking the Test Holes: Presoak 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 
minimwn 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 
float valves to maintain the proper water level is 
preferable; if, however, they are unavailable, other 
methods must be used to ensure adequate presoak
ing. 

Depending upon the source 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 Stablized Percolation Rate: After 
the presoaking period, remove the automatic float 
valve, if used, and adjust the water depth to exactly 
8 inches above the bottom of the hole (6 inches of 
waterabove the topofthegravel). With a stopwatch, 
measure the time required for the water level in 
each test hole to drop one inch. Immediately refill 
the hole 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-incll depth and retest. 

A minimum of 6 readings shall be taken for each 
test hole. If the results of the last 3 readings vary by 
more than 5%, continue the test until the last 3 read: 
ings are within the limits. If, however, an extremely 
slow percolation rate is observed, conduct as many 
tests as possible within a 6-hour time limit. 

All readings shall be reported in minutes per inch. 
The average percolation rate for ea¢h test hole is 

calculated by taking the average of the final3 read· 
ings. If only one or two readings were obtained per 
hole, due to a slow percolation rate, take the average 
of the readings and report this value as the average 
percolation rate. 

Care must be exercised when water is added to the 
test holes. Be careful not to allow any material (i.e. 
loose soil, leaves, etc.) to fall into the holes, as this will 
lead to an error in the results. 

An example of four different percolation test read
ings is shown in Figure 3. 

E. 	CAlCULAnONS 
The average percolation rate obtained needs to be 

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

The procedure and equations for these adjust- Q 
ments are as follows: 

1. Detennine the porosity (n) of the pea gravel. 
Fill a container ofknown volwne with the pea gravel 
sample. The gravel should be poured into the con
tainer; do not shake or compact the gravel. Add wa
ter, and record the quantity n~ssary to fill the 
container. The porosity is equal to the quantity of 
water required to fill the container divided by the 
volwne 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: 

C = n r-(~) j + (~)" (See Figure 4) 

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 theconversion factor (K) to convert 

the percolation test hole diameter used to an equiva
lent 12-inch diameter hole: 

K 	= 027 + 8.70 

D 
 0 

4. The equivalent wilined lZ.inch-diameter per
colation rate (P) is calculated using the follo\ving 
equation: 

p 	= (K) (II.) 

c 
where R = Average percolation rate 

F. 	SAMP~E CALCULATIONS 
An average percolation rate of 2.9 min/in was ob

tai(led from a percolation test using the IZ.inch-di
ameter test hole. The actual diameter of the test hole 
was found to be 12.5 inches. The inside and outside 
diameters of the perforated pipe were 9.8 and 10.1 
inches respedively. The porosity of the pea gravel 
used was found to be n = 0.37. 

What i.s the equivalent unlined 12-inch diameter 
percolation rate? 
Correction Fuctor Calculation 

c = r -(g)1+ (~Yn 
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= o.st r-e~:~ :::)1+ (1::~ :~r 
= 0.74 

Conversion Fa.ctor Calculation 

K = O.Z7 + 8.7 
D 

= O.S7 + 8.7 
12.5 

= 0.97 
Note: If test hole diameter is 12.0 inches, K = 1.0 

Equivaletlt Unlined 12-iDch Diameter Percolation 
Ra.te 

P = (K) (R) 
c 

= (0.97) (2.9 min/in) 
0.74 

= 3.8 min/in 

FIGURE 2 

Allt-atlt Ffoot V~llvo 
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EXAMPLE OF PERCOLATION TEST DATA 
FIGURE 3 
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D 

Pea Gravel 

Per lora ted 
Pipe 

FIGURE 4 

Dimensions of Te•t Hole ond l'erf-..1 Pipe 

Reference: Van Kirk, J. L ., W.A. Grottkau, R. B. Ho· 
welland E. C. Shirley, "Percolation Test· 
ing for Septic Tank Leacb Fields At 
Roadside Res~". FHWA/CA/TL/81/05 
1981 
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