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FACTORS FOR CONVERTING INCHPOUND UNITS TO 

INTERNATIONAL SYSTEM (SI) UNITS

Factors for converting inch-pound units to metric units are shown 
below to four significant figures. In the text, metric equivalents are 
shown only to the number of significant figures consistent with the 
accuracy of analytical determinations or measurement.

_____Multiply_____ By ______To obtain_____

inch (in) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)
2 2

square mile (mi ) 2.590 square kilometer (km )
	2 2

cubic foot per second (ft /s) 0.02832 cubic meter per second (m /s)

DEFINITION OF TERMS

Milligrams per liter (mg/1) is a unit expressing the concentration of 
chemical constituents in solution. Milligrams per liter represent 
the mass of solute per unit volume (liter) of water.

Specific conductance is a measure of the ability of water to conduct an 
electrical current and is expressed in micromhos per centimeter at 
25°C (umhos). Because the specific conductance is related to the 
number and specific chemical types of ions solutions, it can be 
used for approximating the dissolved-solids content in the water. 
Commonly, the amount of dissolved solids (in mq/1) is about 65 
percent of the specific conductance (in micromhos). This relation 
is not constant from stream to stream and may even vary in the same 
source with changes in the composition of the water.

Note: The term "milligrams per liter" is essentially equivalent to the 
unit "parts per million".
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SPECIFIC CONDUCTANCE AND DISSOLVED CHLORIDE CONCENTRATIONS 

OF FRESHWATER AQUIFERS AND STREAMS IN PETROLEUM 

PRODUCING AREAS IN MISSISSIPPI

by Stephen J. Kalkhoff

ABSTRACT

Water samples from 224 ground-water and 190 surface-water sites 
were collected in six oil producing areas of Mississippi during periods 
of low streamflow in 1980 and 1981, and were analyzed for specific 
conductance and dissolved chloride concentrations. Samples from 55 
surface-water and 17 ground-water sites contained dissolved chloride 
concentrations in excess of 100 milligrams per liter. The data 
collected are presented in tables without interpretation. The study was 
conducted by the U.S. Geological Survey in cooperation with the 
Mississippi Bureau of Pollution Control.

INTRODUCTION

Oil and gas occur at depth in most of the geologic units in 
Mississippi. The first successful oil well was drilled in Yazoo County 
in 1939. Since then, thousands of wells have been drilled and the 
producing areas have expanded into many parts of the state.

Petroleum production is accompanied by the production of saltwater. 
Normally, newly completed wells will have a lower saltwater to oil ratio 
than wells which have been pumping a number of years. This ratio may 
vary from almost no saltwater to over 20 barrels of saltwater per barrel 
of oil (Mississippi State Oil and Gas Board, 1980, p. 15).

The most common historical method of saltwater disposal was by 
"evaporation pits", which, in many cases, actually discharged much water 
to underlying unconfined aquifers or nearby streams. Although this 
practice is now prohibited, thousands of pits were constructed and their 
impact on the hydrologic system is largely unknown. Saltwater 
contamination of groundwater may also result from improperly constructed 
or leaking injection wells.

A surface-water and ground-water sampling program to identify 
locations of brine contamination in oil producing areas was undertaken 
in cooperation with the Mississippi Bureau of Pollution Control. The 
results of the first year of the three-year study are presented in this 
report.



LOCATION OF STUDY AREAS

Six of the most active petroleum producing areas in southern and 
central Mississippi were selected for £tudy (fig. 1). Study area 1 
(fig. 2) encompasses approximately 250 mi in Yazoo and Madison counties 
and includes two major oil fields, Pickens and Tinsley. Study area 2 
(fig. 3) in southwestern Mississippi includes all of Adams, the 
southwestern quarter of Jefferson, the west half of Franklin, the 
northwestern corner of Amite, and the northern half of Wilkinson 
counties. This area of approximately 1400 mi contains numerous oil 
fields. Area 3 (fig. 4) includes approximately 470 mi in central and 
southern Lincoln, the northern half of Pike, and a small corner of 
northeastern Amite counties. McComb, Smithdale, Brookhaven, Little 
Creek, and Mallalieu are the major oil fields in this area. Study 
area 4 (fig. 5) encompasses the Baxterville oil and gas field ̂ in Marion 
and Lamar counties. This study area is ?pprox"!j'3ta!y 40 mi . Study 
area 5 (fig. 6) encompasses approximately 1550 mi in the southern half 
of both Clarke and Jasper counties, the northern half of Jones and Wayne 
counties, and the extreme southeastern part of Smith county. Nunjerous 
oil fields are located in study area 5. Approximately 50 mi are 
included in study area 6 (fig. 5) in northeastern Forrest counties which 
include Pistol Ridge and Maxie oil and gas fields.

DATA COLLECTION

Specific conductance and dissolved chloride concentrations were 
determined at 224 ground-water and 163 surface-water sites from 
mid-September to the first week in November 1981 during a low streamflow 
period. Also, 27 surface-water sites were sampled during a low 
stream-flow period in October 1980. A field specific conductance value 
was determined at the sampling site and a water sample collected for 
laboratory analysis of dissolved chloride concentration. Surface-water 
samples were generally collected only if the specific conductance was 
greater than 100 umhos.

RESULTS OF THE ANALYSES

The results of the specific conductance and chloride analysis are 
listed in tables 1 through 12. Sampling sites are shown in figures 2 
through 6. Dissolved chloride concentrations of 54 of the surface-water 
samples collected during the study were greater than 100mg/l. The 
maximum concentration of 15,000 mg/1 was determined from a spring in 
Jasper county.

Chloride concentrations greater than 100 mg/1 were found in samples 
from at least one water well in each study area. Water samples from 
four wells owned by International Paper Company south of Natchez had 
concentrations ranging from 100 mg/1 to 260 mg/1. One well each in 
sites 1, 4, and 5, contained concentrations greater than 100 mg/1. The 
maximum concentration of 680 mg/1 from a ground-water site is in water 
from a well in Pearl River County.
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