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METHOD FOR DETERMINING FIELD AND LABORATORY RESISTIVITY AND  
pH MEASUREMENTS FOR SOIL AND WATER 

 
 
 
CAUTION: Prior to handling test materials, performing equipment setups, and/or conducting 

this method, testers are required to read “SAFETY AND HEALTH” in Part 5 of 
this method.  It is the responsibility of the user of this method to consult and use 
departmental safety and health practices and determine the applicability of 
regulatory limitations before any testing is performed.   

 
 
A.  OVERVIEW 
 

Factors that contribute to corrosion 
include the presence of soluble salts, soil 
and water resistivity, soil and water pH, 
and the presence of oxygen.  The 
minimum resistivity of the soil or the 
resistivity of the water indicates the 
relative quantity of soluble salts, while 
the pH of the soil or water indicates the 
degree of acidity or alkalinity.  The field 
and laboratory resistivity and pH 
measurements for soil and water samples 
are determined using this test method.  
  
This test method is divided into the 
following parts: 
 
1. Method for Conducting Field 

Resistivity Survey and Sampling for 
Laboratory Tests. 

 
2. Method for Determining the pH of 

Water. 
 
3. Method for Determining the pH of 

Soil. 
 
4. Laboratory Method for Determining 

the Minimum Resistivity of Soil and 
the Resistivity of Water. 

 
5. Safety and Health. 

 
 

PART 1.  METHOD FOR CONDUCTING FIELD 
RESISTIVITY SURVEY AND 
SAMPLING FOR LABORATORY 
TESTS 

 
A. SCOPE 
 

The field resistivity test gives an 
indication of the quantity of soluble salts 
in the soil and provides a guide for 
selecting samples that will be tested in 
the laboratory to determine corrosion 
potential.  For example, the native soil in 
a channel, proposed culvert or structure 
location can be tested using a portable 
resistance meter, and samples can be 
selected for further laboratory testing 
based on these test results. 

 
B. APPARATUS AND MATERIALS 
 

1. Resistance Meter: The resistance 
meter shall be a 12-V direct current 
(DC) system, using a Wien Bridge 
(AC bridge) with a phase sensitive 
detector and a square wave inverter 
that produces a nominal alternating 
signal at 97 Hz (see note 1). 

 
NOTE 1: 

 
 Most resistance meters or volt-ohm meters 

without an inverting circuit allow the 
sample under test to polarize during 
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measurement causing the reading to vary 
(i.e., drift).   
 

 The meter should have four connections.  
One pair is located on parallel with two 
wires attached to the stainless steel 
machine screws on either side of the soil 
box. 
 

2. Field Probe: The field probe shall be 
suitable for making direct 
measurements of the in-place soil 
resistivity.  It is a hollow stainless 
steel rod, approximately 4 feet in 
length with a 1/2-inch diameter, 
having a stainless steel tip that is 
separated from the main rod by a 
plastic spacer approximately 
3/8 inch thick.  One conductor is 
connected to the tip through the 
hollow rod.  A second conductor is 
connected to the main part of the 
rod.  Each of the two conductors is 
wired so they can be attached to 
each pair of terminals on either side 
of the resistance meter. 

 
3. Steel Starting Rod:  The steel 

starting rod shall have a diameter 
slightly larger than the field probe.  
It will be used for making holes (in 
hard ground) prior to inserting the 
probe. 

 
4. Sledgehammer: A sledgehammer 

that weighs at least 4 lbs. 
 

5. Water: Distilled, deionized or other 
clean water shall have a resistivity of 
20 000 ohm-cm or greater. 

 
6. Graduated Cylinder: A 100 mL 

graduated cylinder.  
 

7. Resistors: Various resistors are 
required: The sizes include: 100, 
200, 300, 500, 700, 900, 2K, 3K, 5K, 
10K and 20K (nominal values, 1 % 
precision). 

 

C. CALIBRATING THE RESISTANCE METER 
 
1. Calibrate the resistance meter 

according to the manufacturer's 
instructions and these procedures. 

 
2. Connect each pair of test leads on 

the resistance meter to the lowest 
value resistor and read the meter.  
Repeat this process with the other 
resistors. 

 
3. If the meter readings are within 

10 % of all the resistors, the meter is 
functioning satisfactorily.  

 
D. TEST PROCEDURE 
 

1. At the proposed site, insert the field 
probe into the soil to a depth of 
between 6 and 12 inches, measure 
the resistivity, and record the 
reading in a field notebook.  If the 
field probe cannot be inserted into 
the ground, use the steel starting 
rod to make a 6 to 12 inch deep 
hole.  Insert the probe into the hole 
and measure the resistivity.  Follow 
the manufacturer's instructions for 
correct use of the meter.  Remove 
the field probe and pour about 
60 mL of distilled, de-ionized or 
other clean water into the hole.  

 
2. Re-insert the probe, twist the probe 

to mix the water and soil, measure 
the resistivity, and record the 
reading in a field notebook. 

 
3. Withdraw the probe and add an 

additional 60 mL of distilled, de-
ionized or other clean water. 

 
4. Re-insert the probe, again twist the 

probe to mix the water and soil, 
measure the resistivity of the soil 
and record the reading in a field 
notebook. 

 
5. Use the lowest of the three recorded 

readings as the field resistivity of the 
soil. 

 



California Test 643 
June 2007 

 
 
 

-3-  

E. SELECTING SOIL SAMPLES FOR 
LABORATORY TESTS 

 
1. Take sufficient field resistivity 

measurements at various locations 
at the proposed sites to adequately 
represent the soils of these areas. 

 
2. If the field resistivity measurements 

are reasonably uniform within the 
limits of the site, soil samples from 
three different locations should be 
selected for the laboratory tests.  If, 
however, some locations have field 
resistivities that differ significantly 
from the average of the field 
resistivities for the areas being 
surveyed, additional soil samples 
should be taken to represent these 
locations, particularly those with 
field resistivities significantly below 
the average.   

 
a. For example, if the field 

resistivities throughout the 
surveyed area are all at or  
near an average value of 
2000 ohm-cm, three samples will 
be sufficient.  If any of the 
locations tested have field 
resistivities significantly below 
this average (e.g., 800 ohm-cm) 
then additional samples should 
be taken to represent these “hot 
spots.”  Scattered locations of 
higher resistivity, for example, 
3000 ohm-cm or more, do not 
require additional samples. 
 

b. Judgment must be exercised 
during field testing and sampling 
to secure representative 
samples.  

 
c. In all cases, do not take less 

than three laboratory samples 
(see note 2). 

 
d. Field resistivity test results 

should not be used to estimate 
the service life of structures. 

 
NOTE 2: 
 

 When selecting a sample for the 
minimum resistivity and pH tests using 

the large soil box, take a sample that 
will yield 1.6 kg of material passing the 
No. 8 sieve.  When selecting a sample 
for the minimum resistivity and pH 
tests, using the small soil box, take a 
sample that will yield 500 g of material 
passing the No. 8 sieve.  If field 
resistivity measurements approach 
1000 ohm-cm, take a sample that will 
yield 2.3 kg of material passing the  
No. 8 sieve.  This amount of soil will  
provide sufficient material for the 
minimum resistivity (for either the large 
or the small box), pH, sulfate SO4-2 and 
chloride (Cl-) tests.  The measurement of 
the sulfate content (California Test 417) 
and the chloride content (California Test 
422) are required when the laboratory 
minimum resistivity is less than 
1000 ohm-cm.  These data are used for 
evaluating the chemical effect of the 
environment on reinforced concrete. 
 

PART 2. METHOD FOR DETERMINING THE pH 
OF WATER 

 
A. SCOPE 
 

This method is suitable for determining 
the laboratory or field pH of water 
samples (see note 3). 

 
B. APPARATUS AND MATERIALS 

 
1. pH Meter:  The pH meter shall be 

suitable for both field or laboratory 
analysis and have an accuracy of 
± 0.01. 

 
2. Wide Mouth Beaker:  A 50-mL wide 

mouth beaker or other suitable glass 
container is required. 

 
3. pH Buffer Solutions:  Various pH 

standard buffer solutions are 
needed. They include:  pH values of 
4.0, 7.0 and 10.0. Any solutions that 
exceed the expiration date shall not 
be used in this test method. 

 
C. METHOD OF SAMPLING 

 
1. Dip a clean, wide-mouth beaker into 

the water to be sampled.  Swirl to 
rinse and pour out the contents to 
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avoid contamination from the 
container.  For laboratory testing, 
pour a portion of the sample from its 
shipping container into a wide-
mouth beaker.  Swirl to rinse and 
pour out the contents to avoid 
contamination from the container. 

 
2. Fill the rinsed wide-mouth beaker a 

second time and retain the sample 
for testing. 

 
3. Pour off any film that is on the 

surface of the sample before testing. 
 
D. TEST PROCEDURE 

 
Follow the instructions provided by the 
manufacturer with the pH meter for 
standardization and measurement.  
Measure and record the pH to the 
hundredths (see note 4); e.g., 7.45 in 
the Data Reporting Form (see page 14). 

 
NOTE 3: 
 

 Field pH readings may be taken at any 
period other than during flood flow. 

 
NOTE 4: 
 

 For water, which has a pH of less than 
6, take a one-liter sample in a clean 
glass or plastic container for laboratory 
analysis.  Seal the container before 
transporting. 

 
PART 3. METHOD FOR DETERMINING THE pH 

OF SOIL 
 
A. SCOPE 

 
This method is suitable for determining 
the laboratory or field pH of soil 
samples. 

 
B. APPARATUS AND MATERIALS 
 

1. pH Meter:  The pH meter shall be 
suitable for both field or laboratory 
analysis and have an accuracy of 
± 0.01. 

 
2. Wide Mouth Beaker:  A 50-mL wide 

mouth beaker or other suitable 

container is required.  When 
lightweight material is to be tested, it 
may be necessary to use a 250 mL 
beaker. 

 
3.  Sieve:  A U.S. Standard No. 8 sieve. 
 
4. Metal Scoop:  A small metal scoop is 

required. 
 
5 Stirring Rod:  A glass stirring-rod is 

required. 
 
6. Scale:  A scale or balance having a 

minimum capacity of 100 g and an 
accuracy of ± 1 g is required. 

 
7. Wash Bottle:  A wash bottle 

containing distilled or deionized 
water is required. 

 
8. pH Buffer Solutions:  Various pH 

standard buffer solutions are 
needed.  They include:  pH values of 
4.0, 7.0 and 10.0.  Any solutions 
that exceed the expiration date shall 
not be used in this test method.  

 
9. Thermometer:  A thermometer 

capable of reading from 15.0 to 
30.0°C with an accuracy of ± 0.5°C 
is required. 

 
10. Graduated Cylinder:  A graduated 

cylinder with a capacity of 50 to 
100 mL. 

 
C. TEST PROCEDURE  

 
1. Weigh 30 g of the soil passing the  

No. 8 sieve into the glass beaker or 
other suitable container.  

 
2. Add 30 mL of distilled or de-ionized 

water to the soil sample. 
 
3. Stir in contents to obtain a soil 

slurry. 
 

4. Allow the sample to stand for a 
minimum of one hour to stabilize.  
The sample is now ready for testing. 
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5. Thoroughly stir soil sample with the 
glass rod immediately before 
immersing the electrode(s) into the 
soil slurry solution.  Place the 
electrode(s) into the soil slurry 
solution (NOT THE SOIL) and gently 
move the beaker or container to 
make good contact between the 
solution and the electrode(s).  
Measure and record the pH to the 
hundredths (see notes 5 and 6) in 
the Data Reporting Form (see page 
14). 
 

NOTE 5: 
 

 Follow the instructions provided by the 
manufacturer for standardizing and 
taking measurements.  If the pH reading 
is unstable when the electrode is 
immersed in the soil slurry solution, 
leave the electrode immersed until the 
pH reading has stabilized.  In some 
cases, it may take as long as 5 minutes 
to stabilize the pH reading. 
 
NOTE 6: 
 

 If the pH meter does not have a 
temperature compensation feature, or 
the temperature of the environment is 
not controlled, temperature corrections 
must be made.  The simplest method to 
achieving this is to standardize the pH 
meter with the standard buffer solutions 
at the same temperature as the test 
sample. 

 
PART 4. LABORATORY METHOD FOR 
  DETERMINING THE MINIMUM 

RESISTIVITY OF SOIL AND THE 
RESISTIVITY OF WATER 

 
A. SCOPE 
 

This method describes the procedures 
for determining the minimum resistivity 
of a soil sample or the resistivity of a 
water sample selected as indicated in 
PART 1.  Samples shall not be tested at 
temperatures below 0°C or above 25°C. 

 

B. APPARATUS AND MATERIALS 
 

1. Resistance Meter:  The resistance 
meter shall be an alternating current 
(AC) system or a 12-V direct current 
(DC) system with a Wien Bridge (AC 
bridge), a phase sensitive detector 
and a square wave inverter to 
produce a nominal alternating signal 
at 97 Hz  (see note 1). 

 
2. Soil Box: The soil box (large or small) 

shall be calibrated for use with the 
resistivity meter.  See Figure 1 for 
details of the large soil box and 
Figure 2 for details of the small soil 
box.  See notes 8 and 10 for the 
method for calculating the large and 
small soil box constants.  

 
3. Resistors:  Various resistors are 

required.  They include: 100, 200, 
300, 500, 700, 900, 2K, 3K, 5K, 
10K, and 20K (nominal values, 1 % 
precision). 

 
4. Sieve:  A U.S. Standard No. 8 sieve.  
 
5. Round Mixing Pans:  They shall be 

non-corroding, such as plastic or 
stainless steel. They should be 
approximately 12 inches diameter 
with a depth of 2 inches. 

 
6. Spatula: A spatula is required for 

mixing materials.   
 
7. Oven:  The temperature of the oven 

may not exceed 60°C at any time 
during sample drying.  As a practical 
operating range, the oven should be 
maintained at 45 ± 15°C. 

 
8. Scale:  A scale or balance shall have 

a capacity of 5 kg with an accuracy 
of ± 1 g. 

 
9. Water:  Distilled, deionized or other 

clean water shall have a resistivity of 
20 000 ohm-cm or greater. 
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10. Graduated Cylinder:  A graduated 
cylinder with a capacity of 100 mL 
or larger. 

 
11. Straight Edge:  A 300-mm long 

straight edge. 
 
12. Splitter and Pans:  A sample splitter 

is required with splitting pans.  
Refer to California Test 201. 

 
13. Thermometer:  A thermometer with 

an accuracy of 0.5°C. 
 

C. CALIBRATING THE RESISTANCE METER 
 

1. Calibrate the resistance meter 
according to the manufacturer's 
instructions and these procedures. 

 
2. Connect each pair of test leads of 

the resistance meter to the lowest 
value resistor and read the meter.  
Repeat this process with the other 
resistors.   

 
3. If the meter readings are within 

10 % of all the resistor values, the 
meter is functioning satisfactorily. 

 
D. PREPARATION OF SOIL SAMPLES 
 
 After thoroughly mixing the sample, 

screen it through a No. 8 sieve.  If the 
sample is too moist to be sieved, air dry 
the sample or dry the sample in the 
oven (not to exceed 60°C).  Do not crush 
rocks.  Only the soil passing the No. 8 
sieve is to be used for the test. 

 
E. DETERMINING THE MINIMUM RESISTIVITY 

OF A SOIL SAMPLE USING THE LARGE 
SOIL BOX 

 
1. Thoroughly clean the mixing pan, 

spatula and large soil box with 
distilled, deionized or other clean 
water for each new sample. 

 
2. Quarter or split out 1300 g of 

material passing No. 8 sieve.  Refer 
to California Test 201, "Method  
of Soil and Aggregate Sample 
Preparation", for details. 

3. If the sample has been dried, add 
about 150 mL of distilled, deionzied 
or other clean water to the 1300 g of 
soil and thoroughly mix.  If the 
sample has not dried, skip to Step 9. 

 
4. When the soil sample is thoroughly 

mixed, place the sample in the soil 
box in layers and compact each 
layer by hand (generally 2 to 3 layers 
are needed to accomplish this task).  
Prior to compacting the soil, make 
sure each layer covers the full cross-
section of the soil box.  Compact the 
material as densely as possible into 
the soil box using moderate effort 
with the fingers.  For sticky, clayey 
soils, the use of a spatula is 
permitted for initial compaction.  
Continue this procedure for 
succeeding layers to maintain a 
uniform density and minimize voids.  
Trim the excess material flush with 
the top surface of the soil box using 
a straight edge. 

 
5. Measure the resistance of the soil 

with the resistance meter, in 
accordance with the instructions 
furnished by the manufacturer. 
Record the test value in the Data 
Reporting Form (see page 14). 

 
6. Remove and retain the soil from the 

soil box, add an additional 100 mL 
of distilled, deionized or other clean 
water to the sample and mix 
thoroughly. 

 
7. Following the procedures in Steps 4 

and 5, place and compact the soil in 
the large soil box, measure its 
resistance and record the test value 
in the Data Reporting Form. 

 
8. Repeat Steps 6 and 7 again until the 

minimum resistance value of the soil 
is determined.  If the resistance of 
the soil sample has not followed a 
trend of high resistance, low 
resistance and then an increase in 
resistance for the preceding 
additions of water, continue to add 
water to the soil sample in about 
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50-mL increments; mixing, placing 
in layers, compacting, measuring 
resistance for each increment until 
the minimum resistance is reached.  
Take the temperature in °C of the 
soil sample for the last resistance 
measurement (see note 7) and 
record the test value in the  
Data Reporting Form.  This 
temperature will be used in Step 11 
to normalize the minimum 
resistance measurement of the 
sample to the standard ground 
temperature of 15.5°C. 

 
NOTE 7:  
 

 It is not necessary to record the  
sample temperature at every resistance 
measurement.  Instead, it is adequate to 
record the temperature for the last 
resistance measurement when the soil 
is acclimated to the temperature of the 
laboratory.  
 
9. If the sample has not been dried, 

begin the test procedure by adding 
50 mL of distilled, deionized or other 
clean water in lieu of the 150 mL 
specified in Step 3.  Continue to  
add water in 50-mL increments 
followed by mixing; placing in  
layers, compacting, measuring the 
resistance until the minimum 
resistance measurement of the 
sample has been reached.  Once the 
minimum value has been reached, 
additional increments of water will 
cause the resistance to increase. 
Take the temperature in °C of  
the soil sample for the last 
resistance measurement (see note 7) 
and record the test value in the  
Data Reporting Form.  This 
temperature will be used in Step 11 
to normalize the minimum 
resistance measurement of the 
sample to the standard ground 
temperature of 15.5°C. 

 
10. Record the amount of water added 

and the resistance measurements 
for each of the above steps in the 
Data Reporting Form. 

11. Use the following formula to 
normalize the minimum resistance 
measurement of the soil sample to 
the standard ground temperature of 
15.5°C:  

 

 
( )
40

T24.5R
  R T-min

15.5-min
+

=  

 
Where: 
 

 15.5-minR =  minimum resistance of the 
soil sample corrected to the 
standard ground 
temperature of 15.5°C, 
ohms. 

 
T-minR =  minimum resistance of the 

soil sample at the sample 
temperature, T, determined 
in Step 8 or 9, ohms.  

 
T =  sample temperature, °C  
 
This formula is valid for sample 
temperatures between 0°C and 25 °C. 
Round 15.5-minR  to the nearest whole 
number. 

 
12. Calculate the Minimum Soil 

Resistivity ( )5.15minρ −  using standard 
units and the typical large soil box 
constant (see notes 8 and 9) as 
follows: 

 
( )ConstantBox  Soil R  ρ  15.5 -min  5.15min ×=−  

 
Where: 
 

 5.15minρ − =  minimum resistivity of 
the soil sample, ohm-cm 

 
15.5-minR = mimimum resistance of the 

soil sample at the sample 
temperature, T, determined 
in Step 8 or 9, ohms. 

 
Soil Box Constant =  6.67 for typical 

large soil box, 
cm 
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NOTE 8:  
 

The soil box constant for the Large Soil Box 
(see Figure 1) is derived as follows: 

 
( )

( ) cm  
cm ElectrodesBetween  Distance Average Measured

  cm Electrode One of Area Surface 2
=

 
 

( )( )
( ) cm 6.76 

cm/mm 0.1  mm 103.2
 cm/mm 0.1   mm 45 cm/mm 0.1   mm 155
=

×
××

 
NOTE 9: 

 
The minimum resistivity determined in this 
test is the lowest electrical resistivity for the 
soil, corrected to the standard ground 
temperature of 15.5°C, at any moisture 
content and is therefore the worst-case 
condition.  The minimum soil resistivity 
value should be reported in standard units 
of ohm-cm. In some soils, the minimum soil 
resistivity occurs when the specimen is in a 
slurry condition.  When this occurs it is 
necessary to thoroughly mix the soil slurry 
and then pour the soil slurry into the large 
soil box until it is full.  If the soil box is not 
full using this procedure, add enough of the 
mixed soil to the soil box until it is filled 
and take the reading. 

 
F. DETERMINING THE MINIMUM RESISTIVITY 

OF A SOIL SAMPLE USING THE SMALL 
SOIL BOX 
 
1. Thoroughly clean the mixing pan, 

spatula and small soil box with 
deionized water for each new 
sample. 

 
2. Quarter or split out 130 g of the 

material passing No. 8 sieve.   
 
3. If the sample has been dried, add 

15 mL of deionized water to the 
130 g of soil and thoroughly mix.  If 
the sample has not been dried, skip 
to Step 10. 

 
4. After the soil sample is thoroughly 

mixed, place the sample in the small 
soil box in layers and compact each 

layer by hand (generally 2 to 3 layers 
are needed to accomplish this task).  
Compact the material as densely as 
possible into the soil box using 
moderate effort with the fingers.   
For sticky, clayey soils, the use  
of a spatula is permitted for  
initial compaction.  Continue this 
procedure for succeeding layers to 
maintain a uniform density with 
minimal voids.  Trim the excess 
material flush with the top surface of 
the soil box using a straight edge. 

 
5. Measure the resistance of the soil 

with the resistance meter, in 
accordance with the instructions 
furnished by the manufacturer.   
Record the test value in the Data 
Reporting Form (see page 14).  

 
6. Remove and retain the soil from the 

soil box, add an additional 10 mL of 
deionized water to the sample and 
mix thoroughly. 

 
7. Following the procedures in Steps 4 

and 5, place and compact the soil in 
the small soil box, measure its 
resistance and record the test value 
in the Data Reporting Form. 

 
8. Repeat Steps 6 and 7 again. 
 
9. If the resistance of the soil sample has 

not followed a trend of high resistance, 
low resistance and then an increase in 
resistance for the preceding additions of 
water, continue to add water to the soil 
sample in 5-mL increments; mixing, 
placing in layers, compacting and 
measuring the resistance for each 
increment until the minimum resistance 
is reached. Record the temperature in °C 
of the soil sample for the last resistance 
measurement in the Data Reporting 
Form.  This temperature will be used in 
Step 12 to normalize the minimum 
resistance measurement to the standard 
ground temperature of 15.5°C.  

 
10. If the sample has not been dried, 

begin the test procedure by adding 
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5 mL of deionized water in lieu of the 
15 mL specified in Step 3.  Continue 
to add water in 5-mL increments 
followed by mixing, placing in layers, 
compacting and measuring the 
resistance until the minimum 
resistance has been reached.  Once 
the minimum value has been 
reached, additional increments of 
water will cause the resistance to 
increase.  Record the temperature in 
°C of the soil sample for the last 
resistance measurement (see note 7) 
in the Data Reporting Form.  This 
temperature will be used in Step 12 
to normalize the minimum 
resistance measurement of the 
sample to the standard ground 
temperature of 15.5°C. 

 
11. Record the amount of water added 

and the resistance measurements 
for each of the above steps in the 
Data Reporting Form. 

 
12. Use the following formula to 

normalize the minimum resistance 
measurement for the sample to the 
standard ground temperature of 
15.5°C: 
 

( )
40

T  24.5 R  R T-min 
15.5-min 

+
=  

 
Where: 
 
Rmin -15.5  = minimum resistance 

of the soil sample 
corrected to the 
standard ground 
temperature of 
15.5°C, ohms. 

 
Rmin -T  =  mimimum resistance of 

the soil sample at the 
sample temperature, T, 
determined in Step 8 or 
10, ohms. 

 
T =  sample temperature, °C  
 
This formula is valid for sample 
temperatures between 0°C and 25°C. 

Round Rmin -15.5 to the nearest whole 
number. 

 
13. Calculate the Minimum Soil 

Resistivity (ρmin-15.5) using standard 
units and the typical small soil box 
constant as follows (see notes 8 and 
9): 

 
ρmin-15.5 =  Rmin-15.5 × [Soil Box 

Constant] 
 
Where: 
 
ρmin-15.5 =  minimum resistivity 

of the soil sample, 
ohm-cm 

 
Rmin -15.5 =  mimimum resistance 

of the soil sample  
corrected to the 
standard ground 
temperature of 15.5°C, 
ohms 

 
Soil Box Constant =  1.00 for typical 

small soil box, 
cm 

    
NOTE 10:  
 
The soil box constant for the Small Soil 
Box (see Figure 2) is derived as follows: 

 

( )
( ) cm 
cm ElectrodesBetween  Distance Average Measured

  cm Electrode One of Area Surface 2
=

 
 

( )( )
( ) cm 1.00

cm/mm 0.1  mm 64.5
cm/mm 0.1   mm 25.4 cm/mm 0.1   mm 25.4

=
×

××

 
G. DETERMINING THE RESISTIVITY OF A 

WATER SAMPLE USING EITHER THE 
SMALL OR LARGE SOIL BOX 
 
1. Thoroughly clean the soil box of all 

soil particles and rinse it a minimum 
of three times with distilled, 
deionized or other clean water. 

 
2. Fill the soil box with distilled, 

deionized or other clean water and 
measure its resistance. 



California Test 643 
June 2007 

 
 
 

- 10 -  

3. If the distilled, deionized or other 
clean water in the soil box measures 
infinite resistance (resistivity greater 
than 20 000 ohm-cm if other clean 
water is used), empty the soil box of 
water and go to Step 4.  If the 
distilled, deionized or other clean 
water in the soil box measures less 
than infinite resistance, continue to 
rinse with distilled, deionized or 
other clean water until the soil box 
is absolutely clean.  This condition is 
indicated by an infinite resistance 
measurement (or resistivity greater 
than 20 000 ohm-cm for other clean 
water). 

 
4.  Fill the soil box with the test water 

and measure its resistance in 
accordance with the instructions 
furnished by the manufacturer of the 
new resistance meter. Measure water 
temperature in °C.  Record the 
resistance value and the water 
temperature in the Data Reporting 
Form (see page 14). 

 
5. Use the following formula to normalize 

the resistance measurement of the 
water sample to the standard ground 
temperature of 15.5°C: 
 

( )
40

T  24.5 R
   R T15.5

+
=  

 
Where: 
 
R15.5 = resistance of the water 

sample corrected to  
the standard ground 
temperature of 15.5°C, 
ohms 

 
RT  =  resistance of the water sample 

at sample temperature, T, 
determined in Step 4, ohms 

 
T  =  sample temperature, °C 

 
This formula is valid for sample   
 temperatures between 0°C and 
25°C.  Round RT to the nearest 
whole  number. 

6. Calculate the Resistivity of the water 
sample using either the large or 
small soil box constant and the 
following formula:  
 
ρ15.5 =  R15.5 × [Soil Box Constant] 
 
Where: 
 
ρ15.5  = resistivity of the water 

sample, ohm-cm 
 
R15.5 =  resistance of the water 

sample corrected to the 
standard ground tempera-
ture of 15.5°C, ohms 

 
Soil Box Constant =  6.76 for typical 

large soil box 
and 1.00 for 
typical small 
soil box, cm (see 
notes 8 and 10) 

 
PART 5. SAFETY AND HEALTH 
 
This method may involve bacterial, organic, 
and/or chemical contaminants within soils 
and water to be tested.  Be sure to clearly 
identify those soils and waters, which may 
contain contaminants.  Samples that have 
been sampled by others also must be clearly 
marked when contaminants are present.   

 
Personnel are required to wear eye protection 
when handling the buffer solutions for the pH 
test. 
 
Observe good hygiene practices.  Wash hands 
after handling samples and before eating, 
drinking or smoking. 
 
Prior to handling, testing or disposing of any 
waste materials, testers are required to read: 
Part A (Section 5.0), Part B (Sections: 5.0, 
6.0, 10.0 and 12.0) and Part C (Section 1.0) 
of Caltrans' Laboratory Safety Manual.  These 
sections pertain to requirements for general 
safety principles, standard operating 
procedures, protective apparel and how to 
handle spills, accidents and emergencies, etc.  
 
Users of this method do so at their own risk. 
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