
UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

QUALITY OF WATER IN JAMES CREEK, !IONROE COUNTY, MISSISSIPPI 

Open-File Report 31-1181 

Prepared in cooperation with 

Department of Natural Resources 
Bureau of Pollution Control 

I MAR 011982 

lipoNol 



							
				 				 			

	

			 			

	

	
				

	
	 	   
	

	

		

	

	
 

	

	

A 

r 

•7444. V. 

, • jet.::',I• 7'. ..• .1,. ,''' ,...1. ' .....''' • i .. . 
- .. ,,s 0 r'S .,...,' o • , • a. - pi** -,- ' 

, 4,, me-( --,.,, . 
..•,,"e.'. . . le '• ' . . "' ."1. ..• . • •, • .../ ..., ,....k.4r .•‘. .•...t ,....-. IRv cik )4 • ' ' —.. •. • ...., ...... S... AL "; ..... J. . 

,-

- ,•••.. • 
""" 

• 

• 

." • 

. 

, 

• 

..• 

• 
• 

p .r • „, 

"•• • • 
•.‘ 

• 

• 
' •c 

, 

• •4>i 

,Jor 

-44'• 

• 

• 

- • 

-; • '.'"t16,4'.. 

A 

1 • • -

. • 

• 

•1:4? 

' 

, -
, - 4,411k 



 11181111111110110.12 1 
3 170 2 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL. SURVEY 

QUALITY OF WATER IN JAMES CREEK, MONROE COUNTY, MISSISSIPPI 

by Gene A. Bednar 

) en-t e le rt 
States. 

WIVey) 
Open-File Report 81-1181 

Prepared in cooperation with 

Mississippi Department of Natural Resources -
Bureau of Pollution Control 

Jackson, Mississippi 
1981 

https://1181111111110110.12


UNITED STATES DEPARTMENT OF THE INTERIOR 
JAMES G. WATT, Secretary 

GEOLOGICAL SURVEY 
Dallas L. Peck, Director 

For additional information write to: 

U.S. Geological Survey 
Water Resources Division 
100 W. Capitol Street, Suite 710 
Jackson, MS 39201 



	
	

 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  

	  

	  

	  

	  
	  

 

 

 

CONTENTS 

Page 
Abstract 1 
Introduction 1' 
Description of the area 1 

Location 1 
Cultural features 1 
Geology and topography 2 
Climate 4 
Drainage and streamflow 4 

Water-quality-data collection and analyses 5 
Water-quality characteristics 5 

General composition 5 
Specific conductance and dissolved solids 6 
Water temperature 7 
Dissolved oxygen 7 
Biochemical oxygen demand 10 
Nitrogen compounds 10 
Phosphorus 12 
pH - hydrogen ion activity 12 
Bacteria 13 

Summary 13 
Selected references 15 
Hydrologic data 17 

ILLUSTRATIONS 

Figure 1. Map showing study area and water-quality sampling sites 
on James Creek, November 14-16, 1978 3 

2. Graphs of water temperature at sampling sites on James 
Creek, November 14-16, 1978 8 

3. GraphS of dissolved-oxygen concentrations at sampling 
sites on James Creek, November 14-16, 1978 9 

4. Graphs of maximum, mean, and minimum 5-day biochemical 
oxygen demand at sampling sites on James Creek, 
November 14-16, 1978 11 

TABLES 

Table 1. Results of field determinations, hourly discharge and 
continuous monitor values. 18 

Table 2. Results of laboratory analyses 23 

III 



	

	
	

  

		

FACTORS FOR CONVERTING INCH-POUND 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) 
square mile (mil) 2.590 square kilometer (km2) 
cubic foot per second (ft3/s) 0.02832 cubic meter per second 

(m3/s) 

Water temperatures are reported in degrees Celsius throughout this 
report. Temperatures may be converted to either the Farenheit or 
Celsius equivalent with the following formulas: 

°F = 9/5 (°C) + 32 or °C = 5/9 + (°F-32) 

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic 
datum derived from a general adjustment of the first order level nets of 
both the United States and Canada, formerly called "Mean Sea Level". 
NGVD of 1929 is referred to as sea level in this report. 
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QUALITY OF WATER IN JAMES CREEK, MONROE COUNTY, MISSISSIPPI 

by Gene A. Bednar 

ABSTRACT 

A short-term quality-of-water study of James Creek near Aberdeen, 
Mississippi was conducted on November 14-16, 1978, during a period of 
low streamflow. During the study, the water in the 2.6-mile stream 
reach was undesirable for many uses. Wastewater inflow immediately 
upstream of the study area contributed to the dissolved-solids load in 
James Creek. The specific conductance of the water ranged from 775 to 
890 micromhos at the head of the study reach and from 650 to 750 
micromhos at the end of the study reach. 

A substantial biochemical oxygen-demand was evident in James Creek. 
Five-day biochemical oxygen demand values downstream of a sewage 
disposal pond outfall ranged from 8.3 to 11 milligrams per liter and 
dissolved-oxygen concentrations ranged from 0.4 to 4.5 milligrams per 
liter. Nitrogen and phosphorus compounds and fecal bacteria densities 
were highest downstream. Total ammonia nitrogen and phosphorus 
concentrations in the water leaving the study area ranged from 0.29 to 
1.4 milligrams per liter and from 0.65 to 1.7 milligrams per liter, 
respectively. Fecal coliform densities exceeding 50,000 colonies per 
100 milliliters of sample were observed in the study area. The median 
fecal coliform density of the water leaving the study area was 2,800 
colonies per 100 milliliters. 

INTRODUCTION 

Water is one of the most important natural resources of 
Mississippi. Even though there is an abundant supply of high quality 
water in the State, there i& a need for a comprehensive management plan 
for effective utilization and conservation of this resource. To attain 
this goal, the Mississippi Department of Natural Resources, Bureau of 
Pollution Control, formerly the Mississippi Air and Water Pollution 
Control Commission, has been designated the responsibility for 
developing a statewide water-treatment management plan. 

The U.S. Geological Survey, in cooperation with the Bureau of 
Pollution Control, is providing hydrologic data necessary for 
determining the waste-assimilation capacity of selected reaches of major 
freshwater and tidal streams within the State. The hydrologic data 
presented in this report are intended for use in developing a 
comprehensive long-range plan for effective management of water 
resources. 

This report summarizes and documents the results of a short-term 
intensive study of James Creek conducted on November 14-16, 1978. 
Chemical, physical, bacteriological, and discharge data are included in 
the report. 
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DESCRIPTION OF THE AREA 

Location 

Monroe County is located in the northwest part of Mississippi and 
is bordered on the east by Alabama. The study area is situated west of 
Tombigbee River along a reach of James Creek immediately south of the 
city of Aberdeen. The study area and location of the water-quality 
sampling sites are shown in figure 1. 

Cultural Features 

Monroe County experienced a moderate decline in population between 
1940 and 1960. The population increased from 33,953 to 34,043 between 
1960 and 1970. The 1980 population was 36,420. The city of Aberdeen is 
the county seat of Monroe County. The population of the city between 
1970 and 1980 increased from 6,507 to 7,179. The 1980 population is 
based on the Bureau of the Census 1980 preliminary report. 

Chemicals, textiles, industrial and automotive products, and meat 
processing have added to the economy of the area in recent years. 
Bentonite and cottonseed oil processing, lumber, and cotton ginning have 
been important to the economy for several years. 

Geology and Topography 

Monroe County is near the eastern edge of the Mississippi 
embayment, a broad inland arm of the Gulf Coast Plain. The sedimentary 
beds of gravel, sand, clay, chalk, and silt dip to the southwest at 20 
to 30 feet per mile (Wasson and others, 1965, p.15). The region can be 
divided into several distinct north-south trending belts characterized 
by different landforms that have resulted from erosion of the rock 
materials underlying the surface. Aberdeen lies just east of the Black 
Prairies and on the west edge of the Tombigbee Hills physiographic 
district. The Tombigbee Hills rise to 400 feet above sea level on some 
hills and ridges in the eastern part of the county. The Black Prairies 
are of more subdued topography. The surface of the area ranges from 
plains to low rolling hills. The Black Prairies district, developed on 
the outcrop of the chalky part of the Selma Group, does not readily 
absorb water (Lang and Boswell, 1960, p. 15). 

The Pleistocene Series and possibly the Pliocene are represented in 
the county by Terrace loam, sand, and gravel. These materials, in an 
area 5 to 7 miles wide bordering Tombigbee River lie on the eroded 
surface of the Eutaw Formation on the east and are in contact with the 
Selma Group on the west. 

The upper part of the James Creek Basin is on the outcrop of the 
Mooreville Chalk of the Selma Group of the Cretaceous Age. The middle 
reach is on the underlying Cretaceous Tombigbee Sand Member of the Eutaw 
Formation and Quaternary alluvium. The lower reach is in the alluvium 
or is incised into the lower part of the Eutaw Formation (Vestal, 1943, 
pl. 1). 
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FIGURE 1.--LOCATION OF STUDY AREA AND WATER-QUALITY SAMPLING SITES ON JAMES CREEK. 
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Climate 

The climate in the study area is typical of the subtropical 
southeast. Rainfall is usually high and summers are consistently hot. 
The rainfall generally is higher in the winter and early spring and 
lowest in the fall. The mean annual rainfall is about 53 inches. The 
monthly rainfall normally ranges from about 2.6 inches in October to 6.0 
inches in March. 

For the period of the study, the NOAA weather station at Aberdeen 
reported rainfall of 0.03 and 0.10 inches for November 14 and 16, 
respectively. The maximum and minimum air temperatures during and two 
days preceding the study and the maximum, minimum, and mean November 
1978 air temperatures are as follows: 

Temperature (°F) 
Date Maximum Minimum 

November 12 75 44 
November 13 74 51 
November 14 75 59 
November 15 76 59 
November 16 79 65 
Monthly mean 70 46 

Drainage and Streamfiow 

James Creek, a tributary of Tombigbee River, originates in the 
western part of Monroe County. It flows southeast before entering 
Tombigbee River 2.3 miles downstream of site 3 and about 5 miles 
southeast of Aberdeen. The study reach extends 2.6 river miles along 
the creek from site 1 to site 3 (fig. 1). 

The total drainage area of James Creek is 43.4 mi2 (square miles) 
and most of the drainage upstream of site 1 is from a rural area. The 
drainage areas at sites 2 and 3 are 37.8 mi2 and about 40 mi2 
respectively. The increase in discharge downstream of site 1 primarily 
is from one of Aberdeen's two sewage disposal ponds. 

During the study period there was no measurable flow 1.5 miles 
upstream of site 1 at State Highway 25 bridge. The discharge was 2.4 
ft3/s (cubic feet per second) at site 1 during the study and 3.0 ft3/s 
at site 2 during the period of sample collection. Discharge 
measurements on November 15 at site 1 and about 400 feet downstream of 
the sewage disposal pond outfall were 2.4 and 3.0 ft3/s respectively. 
Assuming minimal ground-water seepage between measuring sites, there was 
about 0.6 ft3/s (0.4 million gallons per day) of treated sewage entering 
James Creek during the study. 
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The discharge at site 3 ranged from 3.1 to 5.9 ft3/s. However, the 
discharge was fairly constant and did not exceed 3.4 ft3/s during most 
of the study. Discharge began to increase between 1400 and 1500 hours 
on November 16, the last day of the study (table 1). A marked change in 
the water quality occurred during the period of increased discharge. 
The reason for the sudden rise in the streamflow at site 3 or the source 
of the inflow could not be determined by personnel conducting the 
study. 

The U.S. Geological .Survey operated a continuous-record gaging 
station at State Highway 25 from 1964 to 1968. The station has been 
operated as a partial-record station since 1968. According to Tharpe 
(1975, p. 35) the 7-day Q10 at the gaging station is 0 ft /s. 

A major chemical industry discharges its wastewater into James 
Creek downstream of the State Highway 25 gage and upstream of site 1 
(Mississippi Air and Water Pollution Control Commission, written comm., 
undated). Because of low ground-water inflow upstream, it is probable 
that the quantity of streamflow in the study reach is primarily 
dependent on the quantity of treated sewage and industrial waste inflow 
in the drier seasons. 

WATER-QUALITY DATA COLLECTION AND ANALYSES 

The assessment of the water quality in this report is based on 
chemical, physical, and bacteriological analyses of water samples 
collected along the main stem of James Creek. The sampling sites were 
located on the stream reach that would provide representative data 
relevant to the study (fig. 1). Field measurements were performed at 
about 3-hour intervals. Water samples were collected at about 6-hour 
intervals at sites 1 and 3 during the study and during a 24-hour period 
at site 2. The 5-day biochemical oxygen demand (BODO, fecal coliform, 
and fecal streptococcal bacteria were analyzed at the U.S. Geological 
Survey Mobile Laboratory located in the study area. The samples for 
other water-quality parameters presented in this report were analyzed by 
the U.S. Geological Survey National Water Quality Laboratory in Atlanta, 
Georgia. Continuous dissolved oxygen, temperature, and specific 
conductance monitors were located at sites 1 and 3 during the study. 
The results of on-site measurements and laboratory analyses are given in 
tables 1 and 2. 

WATER-QUALITY CHARACTERISTICS 

General Composition 

The quality of water in James Creek generally was undesirable for 
many uses during the study because of the wastewater inflow in and 
upstream of the study reach. Although the water in James Creek at low 
flow may be considered deleterious to some supplies, it probably is 
suitable for many uses during periods of higher streamflow when waste 
dilution and the waste assimilative capacity generally is greater in 
streams. 
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The results of a comprehensive chemical analyses of a water and 
bottom material sample collected at site 3 on November 16, 1978, are 
given in table 2. The dissolved-solids concentration of the water was 
449 mg/L (milligrams per liter), and sodium, chloride, and bicarbonate 
comprised about three-fourths of the dissolved constituents. The color 
of the water was 100 units and the hardness as CaCO3 was 81 mg/L. iron 
and manganese concentrations were 440 and 100 ug/L (micrograms per 
liter), respectively. Concentrations of several minor elements were in 
the water and bottom material in less than 10 ug/L and 10 u/g 
respectively. The iron and manganese concentrations in the bottom 
material were 4,100 and 130 ug/L, respectively. 

The water sample collected for herbicide analyses contained 2,4 D 
(0.37 ug/L). The other herbicides analyzed were below detectable 
limits. The water sample collected for insectide analyses was ruined in 
the laboratory during analyses. The insecticides and herbicides in the 
bottom material were below detectable limits. 

The water-quality criteria for intrastate, interstate, and coastal 
waters in Mississippi are given in Mississippi Department of Natural 
Resources, Bureau of Pollution Control, 1977, appendix page 75. 

Specific Conductance and Dissolved Solids 

The specific conductance of water is a measure of its ability to 
conduct an electric current and its degree of mineralization. The 
specific conductance values in this study are reported in micromhos per 
centimeter (umhos/cm) at 25°C. The dissolved-solids concentration in 
water is proportional to specific conductance in a ratio ranging from 
0.55 to 0.75, depending on the composition of the water (Hem, 1970, 
p. 99). Approximate dissolved-solids concentrations for James Creek may 
be obtained by multiplying the specific conductance values given in 
table 1 by 0.57. 

The specific conductance of the water in James Creek generally was 
higher at sites 1 and 2 than at site 3. The specific conductance ranged 
from 775 to 890 umhos/cm at site 1; 790 to 800 umhos/cm at site 2; and 
from 325 to 770 umhos/cm at site 3. The maximum and minimum specific 
conductance at site 3 was attained on the last day of3 the study during 
the period when the discharge was greater than 3.4 ft /s. The specific 
conductance at site 3 ranged from 650 to 760 umhos/cm prior to the rise 
in stage (table 1). 

Previous data indicate that the dissolved-solids content of the 
water of James Creek at Highway 25 about 1.5 miles upstream of site 1 
may be lower than that in the study area. On October 12, 1977, the 
specific conductance of the water of James Creek at Highway 25 was 
314 umhos/cm; the discharge was 2.0 ft3/s; and the dissolved-solids 
concentration was computed to be about 180 mg/L. The mean discharge and 
estimated dissolved-solids concentration at site 1 was about 2.4 ft3/s 
and 490 mg/L during the study. Apparently, the waste material that 
enters James Creek along the 1.5-mile reach between site 1 and the 
bridge at State Highway 25 contributes to the dissolved-solids load in 
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the study reach. Downstream at site 1 the mean estimated 
dissolved-solids concentration was about 455 mg/L during the period of 
sample collection. However, the mean dissolved-solids load between 
sites 1 and 2 increased from about 3.1 t/d (tons per day) to 3.7 t/d at 
that time. 

Water Temperature 

Temperature is one of the most important factors in determining a 
stream's ability to assimilate waste material. It influences almost 
every physical property and physical process that takes place in water 
and all biological activity in the aquatic community. 

The water temperature of James Creek ranged from 17.0 to 22.5°C at 
site 1 and from 17.0 to 19.0°C at site 2. The evening and night-time 
temperatures were warmer at sites 1 and 2 than at site 3. The water 
temperatures at site 3 ranged from 15.5 to 23.5°C, and the morning and 
afternoon water temperatures were warmer than at the upstream sites. 
Maximum water temperatures were attained at site 3 on the last day of 
the study immediately prior to the rise in stage. Between 1400 and 1500 
hours the water temperature at site 3 decreased from 23.5 to 18.0°C. 
The water temperature increased slightly after the rise and was 19.0°C 
during the last few hours of the study (fig. 2). 

Dissolved Oxygen 

Dissolved oxygen is an important index of water quality. It is 
derived from atmospheric reaeration and by photosynthesis from aquatic 
plants. Dissolved oxygen, normally present in all surface water, is 
essential to most chemical and biological processes, and is a key 
element for supporting aquatic life. 

Water-quality criteria for the State of Mississippi requires that 
dissolved-oxygen concentrations be maintained at not less than 5 mg/L 
during flows exceeding the 7-day Q1n except under extreme conditions or 
authorized exceptions. The dissOaved-oxygen level then may range 
between 4 and 5 mg/L for short periods of time, provided that the water 
quality is maintained in favorable condition in other aspects 
(Mississippi Department of Natural Resources, 1977, appendix, pages 
5-10). 

Dissolved-oxygen concentrations ranged from 2.9 to 7.8 mg/L at 
site 1 and from 4.8 to 10.5 mg/L at site 3. Dissolved oxygen 
concentrations were lower at site 2 than at sites 1 and 3. The 
dissolved-oxygen concentrations ranged from 0.4 to 4.5 mg/L at site 2 
during the 24-hour period of sample collection. 

The dissolved-oxygen content of James Creek at site 3 was at an 
acceptable level (5.0 mg/L) prior to the rise in discharge. During most 
of the study the dissolved-oxygen concentrations at site 3 ranged from 
6.3 to 10.5 mg/L. During the first part of the rise in discharge on 
November 16, the dissolved-oxygen concentration decreased from 10.0 mg/L 
to 6.2 mg/L in a one hour period and continued to decrease to 4.8 mg/L 
in the evening hours. The dissolved-oxygen concentration was 5.0 mg/L 
at the conclusion of the study--about 10 hours after the initial rise in 
stage (fig. 3). 
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Biochemical Oxygen Demand 

Waste assimilation capacity is commonly assessed on the basis of 
the rate of reaeration and the 5-day biochemical oxygen demand (BOD). 
The BOD is a measure of the amount of oxygen required to stabilize

5
organic wastes by biochemical processes in a closed water sample 
incubated in the dark at 20°C for 5 days. The amount of the 5-day 
oxygen demand is generally controlled by the amount of carbonaceous 
material present. 

The amount of oxygen demanding wastes in James Creek was higher 
downstream of treated sewage inflow at site 2 than the water entering 
the study area at site 1. The BOD5 ranged from 4.7 to 7.6 mg/L at 
site 1 and from 5.5 to 10 mg/L at site 3. The mean BOD was 5.6 mg/L at 
site 1 and 7.4 mg/L at site 3. The BOD of the 5 samplds collected over 
a 24 hour period at site 2 ranged from 8.3 to 11 mg/L and the mean value 
was 9.9 mg/L (fig. 4). 

The increase in the BODR from site 1 to site 2 indicates that 
carbonaceous wastes are enteriN James Creek downstream of site 1. The 
generally high BOD and the low night time dissolved-oxygen levels at 
site 1 also indicates that part of the waste load in the study area 
originated upstream of site 1. 

The BODR values in the samples collected at site 3 during the 
period of Ogher discharge were slightly lower than the samples 
collected during the lower discharge indicate a dilution of the waste. 
However, the BOD load at site 3 was the greatest during the period of 
higher streamflovr due to increase in discharge. 

Nitrogen Compounds 

Organic nitrogen compounds from sewage and certain kinds of 
industrial wastes are decomposed into inorganic nitrogen compounds by 
either aerobic or anaerobic bacteria. The concentrations of the various 
nitrogen compounds yield information about the stage of decomposition. 
The occurrence of the various species of nitrogen may indicate the 
amount of oxidation that has occurred. The various nitrogen compounds 
referred to in this report are in the nitrogen as N form. 

The concentrations of nitrogen compounds in James Creek generally 
were high during the study. Total nitrogen, organic nitrogen, and 
ammonia nitrogen concentrations were greatest at site 2. Total nitrogen 
concentrations ranged from 0.93 to 3.4 mg/L at site 1; 4.0 to 4.5 mg/L 
at site 2; and 1.5 to 2.6 mg/L at site 3. Organic nitrogen 
concentrations ranged from 0.53 to 2.9 mg/L at site 1 and from 0.60 to 
1.8 mg/L at site 3. The organic nitrogen comprised about 71 and 67 
percent of the total nitrogen at sites 1 and 3 respectively. The 
organic nitrogen concentrations of five samples collected at site 2 
ranged from 1.3 to 2.7 mg/L and comprised only about 42 percent of the 
total nitrogen because of an increase in inorganic nitrogen 
concentrations, primarily ammonia nitrogen. The total ammonia nitrogen 
concentrations ranged from 0.12 to 0.27 mg/L at site 1 and from 0.29 to 
1.4 mg/L at site 3. At site 2 the total ammonia nitrogen concentrations 
ranged from 1.7 to 2.9 mg/L and was about 56 percent of the total 
nitrogen. 
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The nitrite plus nitrate nitrogen concentrations at site 1 ranged 
from 0.06 to 0.26 mg/L and the mean concentration was 0.16 mg/L. Lower 
concentrations generally were present at sites 2 and 3. The mean 
concentrations at sites 2 and 3 were 0.06 and 0.03 mg/L, respectively. 
The general decrease in nitrite plus nitrate concentrations indicate 
that a denitrification process was occurring in James Creek downstream 
of site 1 (table 2). 

Phosphorus 

Phosphorus generally is not considered toxic to man. It is one of 
the primary nutrients essential to aquatic plant growth, and enrichment 
of a body of water with phosphorus may stimulate the growth of algae. 
The critical concentration level of phosphorus needed to inhibit algal 
growth has been considered to be 0.1 mg/L, but this remains in question 
(Velz, 1970, p. 19). The phosphorus and orthophosphorus compounds 
referred to in this report are in the phosphorus as P form. 

The total phosphorus concentrations in water entering the study 
area at site 1 ranged from 0.21 to 0.24 mg/L. Total phosphorus 
concentrations increased downstream of site 1 and ranged from 1.5 to 
1.8 mg/L at site 2 and from 0,65 to 1.7 mg/L at site 3. The 
concentrations of orthophosphorus were essentially the same as the total 
phosphorus in the samples collected at sites 2 and 3 indicating that a 
large part of the phosphorus in the downstream reach of James Creek was 
in the orthophosphorus form particularly at site 2. The orthophosphorus 
concentrations ranged from 0,12 to 0.18 mg/L at site 1 and from 0.41 to 
1.7 mg/L at site 3. The respective mean ortho-phosphorus and total 
phosphorus concentrations were 0.15 and 0.22 mg/L at site 1; and 0.89 
and 1.0 mg/L at site 3. The mean concentrations of both phosphorus 
species were 1.7 mg/L at site 2 (table 2). 

pH - Hydrogen Ion Activity 

Freshwater streams generally possess a natural buffering system 
that regulate or limit the activity of hydrogen ions. The buffering 
system will generally maintain the water at a pH range of 6.5 to 8.5; 
however, dilute waters having a low buffering capacity, in the presence 
of acidic soils and tannic acid in runoff from swamplands and dense pine 
forests, may have pH values less than 5.0 (Mississippi Air and Water 
Pollution Control Commission, 1978, p. 27). The presence of industrial 
wastes in a stream can cause extreme pH changes depending on the 
chemical and physical composition of the waste effluent. 

The pH of the water entering the study area at site 1 was generally 
higher than at sites 2 and 3. The pH of James Creek ranged from 8.1 to 
8.8 units at site 1 and from 7.7 to 8.0 units at site 2. At site 3, the 
pH of the water ranged from 7.7 to 8.2 units during most of the study. 
During the rise in stage at site 3, the pH decreased from 8.2 to 6.8 
units during the first part of the rise in discharge, and then increased 
to 7.9 units after the initial rise in stage (table 2). 

12 



	 	
		 	 	

	
	 		 	

	

	

	

Bacteria 

The bacteria of the fecal coliform group and fecal streptococcus 
group are found in large numbers in enteric wastes of warmblooded 
animals, but are rarely present in soils or plant debris. A fecal 
coliform to fecal streptococcal bacteria ratio of less than 0.7 is 
evidence that wastes are of nonhuman origin; a ratio between 2.0 and 4.0 
suggests a predominance of human wastes; and a ratio greater than 4.0 
may be considered strong evidence that wastes are of human origin 
(Geldreich and Kenner, 1969). Bacteria densities were determined by the 
membrane filter method and are reported in colonies per 100 milliliters 
of sample (col/100 mL) (Greeson and others, 1977, p. 53 and 59). 

The fecal bacteria densities of water samples collected during the 
study were variable and were much greater at site 2 than at sites 1 and 
3. The density of fecal coliforms was greater than fecal streptococci 
bacteria in the downstream reach (table 2). A summary of fecal bacteria 
densities are given in the following table. 

Density, in colonies per 100 milliliters 
Fecal Range Median Count 

Bacteria Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 

Coliforms 31-520 34,000-200,000 2,000-6,800 170 56,000 2,800 
Streptococci 23-760 1,200-17,000 49-700 140 3,200 280 

Note: Colony counts qualified as "greater than" values in table 2 are not 
included in the tabulation. 

The fecal coliform to fecal streptococcal bacteria ratios of all of 
the samples collected at sites 2 and 3 were greater than 2.0. The 
ratios of all samples collected at site 2 and all but two samples 
collected at site 3 were greater than 4.0. This may be considered 
strong evidence of human enteric wastes entering James Creek downstream 
of site 1. At site 1, the ratios of 4 of 12 samples exceeded 4.0 and 6 
of 12 samples exceeded 2.0. This suggests that part of the waste 
material in James Creek originated from sources upstream of site 1. 

SUMMARY 

The short-term water-quality study of the 2.6-mile reach of James 
Creek near Aberdeen was conducted during a period of low discharge. The 
flow in the study reach was maintained by wastewater inflow and by 
inflow of treated sewage downstream of site 1. An average of about 
0.6 ft3/s of treated sewage entered James Creek during the study. The 
discharge of James Creek ranged from 2.4 ft3/s at site 1 to about 
3.4 ft3/s at site 3 during most of the study. The discharge at the 
respective sampling sites was fairly constant in the study reach 
although a rise in stage occurred at site 3 near the end of the study. 
The discharge at site 3 increased from 3.4 to 5.9 ft3/s and gradually 
receded during the last 10 hours of the study. 
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The quality of water in James Creek generally was poor during the 
study and there also was a marked change in the quality of water at 
site 3 associated with the increase in discharge. During the first hour 
of the increase in discharge at site 3, the dissolved-oxygen 
concentrations, water temperature, pH, and specific conductance 
decreased. The specific conductance ranged from 775 to 890 umhos/cm at 
site 1 and decreased downstream to site 3. The specific conductance at 
site 3 ranged from 650 to 760 umhos/cm before the rise and from 325 to 
770 umps/cm after the rise, when the discharge was greater than 
3.4 ft /s. 

The biochemical oxygen demand generally was high in the study reach 
and was highest at sites 2 and 3. The maximum B0D values observed were 
7.6 mg/L at site 1, 11 mg/L at site 2, and 10 thg/L at site 3. The 
dissolved-oxygen concentrations at site 1 ranged from 2.9 to 7.8 mg/L 
and were lower than the minimum state criterion of 5 mg/L at site 2, 
ranging from 0.4 to 4.5 mg/L. Dissolved-oxygen concentrations at site 3 
ranged from 6.3 to 10.5 mg/L during most of the study and from 4.8 to 
6.5 after the rise in stage. 

Total ammonia and phosphorus concentrations were much higher at 
sites 2 and 3 than at site 1. The highest ammonia concentrations 
observed were; 0.27 mg/L at site 1; 2.9 mg/L at site 2; and 1.4 mg/L at 
site 3. Evidence suggests that denitrification was occurring downstream 
of site 1. Total phosphorus concentrations ranged from 0.21 to 
0.24 mg/L at site 1; 1.5 to 1.8 mg/L at site 2; and 0.65 to 1.7 mg/L at 
site 3. Much of the total phosphorus in James Creek was orthophosphorus 
particularly at sites 2 and 3. 

The fecal bacteria densities of samples collected downstream of 
treated sewage inflow were high and fecal coliform densities usually 
exceeded fecal streptococcal densities. The fecal bacteria densities 
were considerably higher at site 2 than at sites 1 and 3. At site 2 the 
fecal coliform densities ranged from 34,000 to 200,000 col /100 mL and 
fecal streptococcal densities ranged from 1,200 to 17,000 col/100 mL. 
The median fecal coliform colony counts were 170 col /100 mL at site 1; 
56,000 col/100 mL at site 2; and 2,800 col/100 mL at site 3. Evidence 
based on fecal coliform and streptococcal ratios indicates that many of 
the fecal bacteria observed at site 2 and 3 originated from the treated 
sewage inflow downstream of site 1 and that a part of the fecal bacteria 
originated from human enteric wastes discharged upstream of site 1. 

14 
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TABLE 1.--RESULTS OF FIELD DETERMINATIONS, HOURLY DISCHARGE, AND CONTINUOUS 
MONITOR VALUES 

02437603 - JAMES CREEK AT SITE 1 - LAT 33°47'48", LONG 88°33'01' 

CIFIC 
Cr!'"-

FLCv. CUCT- TFkiPPP- OXYGEN, 
‘1NCE ATUPE, DTS-

T F_ T4'EFIUS (vTCPfl- snLVED 
(CFO) (HNITS) (DEG C) (vG/L) 

ry 

Q. 2,11 775 17.0 3.6 
la, .. 000(, 2.1J 779 17.0 3.0 
1 a.. . lcil r 2.1 77c 17.9 1„d 

lq. • . 1V" 2.4 775 1 8.0 1.5 
Id.., 1100 2.3 775 18.0 
la... 1200 2.4 779 tR.9 5.P 
13,., 12-4 0 2.4 775 8.1 18.5 6.4 
1 ii •. lzon 2.4 7/.4 0 18.5 6.5 
1 4, .•• 1/100 P.0 7r_.0 18.9 7,0 
1 ',.., 1 900 ?.a 790 1 1 0.0 7.2 
iL4... 1k..00 2.4 790 ••• MM. 19.0 7.14 
141... 170C 2.(1 790 .11 WEI 1 9.5 7.3 
1 11 100 2.a 7qn 1 9.5 6.0 
ia... 1 00n 2,2.0 700 ••• 1 0.5 6.7 
111,.. Pron 2./1 715 41111 1•1111 1 0.9 6d 
la.. . 2100 ?.d 795 8.8 19,0 5.5 
al... 2200 2.1 7PC allow 19.0 5.2 

14... 
23nn 2.4 790 MEP •I 19,0 4.8 

la... 2;10n 7.:.4 7on 

1 9... 00 1n 2.4 POO ,4 16.5 a.3 
19. 010; 2.11 POO WI ONO 18.5 4.0 
tc _ ' .• . 0200 2.64 A 0 0 ••• .10 18.5 3.4 
1... 0 3 00 2.1: 800 18.0 3.0 
19.. 0400 2.4 An° IMO .10 1R.0 3.4 
19.• . 05 00 2.11 Ron 1A.0 3.7 
19,.. (?6(10 2.4 POO IR.() 3.8 
lc... 0700 2.4..1 900 4= MD 17.5 3.8 
15... 0730 .4 810 17.5 4.0 
(C... r> >-nn 2.a Pio me me 17.5 1.2 

L; 09 00 2.11 Q 1 0 •••• •••M• 1p,0 1.0 
1 5... 0930 2.L1 5 10 1.0 4.5 
... 1001' ?.14 1;320 .1.• 18.0 4.8 

c... 1100 ,./.1 831) ••• •Mi 1 5.5 5.6 
1 9... 1200 ?.d 800 1 0.0 5,5 
i.,. 1z00 2.4 ciao ex& .1111. 19.5 6.7 
19 lmOn 2 8110 V/ OM 20.0 7.2 
1 C ... 1500 2.1 pflo 20.0 7.0 
' ... 160C 2.1_i a ,1n 20,0 7.2 

l c ... 17 1 0 2.4 Pan diM 20.5 6.9 
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TABLE 1 --CONTINUED 

02437603 - JAMES CREEK AT SITE 1 - LAT 33°47'48", LONG 88°33'01" 

SPF-
CTFIC 

DUCT- TF^/?E.- CXYGEN, 

ANCE PH ATURE, 
im, FflUS Cr!TCRO- ,.ATER SrLVED 

(CFS) vI-(1S) (Fr; C) (mr,/L) 

is•.. inn 2.4 p5n P.R ?(1. 6.3 
-- 2n.clc••. 1 ,9 0 2.4 Ar, F ,A 

lc ?rnn 2.4 850 -- 20.5 9.3 ... 
lc ... 2100 2.a pcn 2.P 20.0 4.FA 

1... 2000 2.4 P5n Pn.n 4.4 
l c 2700 2.4 8cn -- 20.0 4.1 ... 

_.. 70.0?'-i0° 2./i 850 3,71 9 ... 
1 6.•. 0010 2.4 890 .9 20.0 3.6 

0100 2.1 990 -- 1g.9 3.b1 6... 
16,,, 070n 2,14 Rcn 1(1 .5 3.3 

0p45 2.4 2c0 8.c 19.9 3.1161... 
11... 11300 2.4 PCO 19,5 3.3 

n4inn 2.6 Pco -- 19.5 -;,?lh... 
o5nn 2.4 8.50 1 0.0 3.216... 

16 .. . n'-nn 2.4 2(-,0 -- lq.n 3.1 
if• 0h30 2.11 5160 P.3 lg.() 3.2... 
is... 0700 2.1 PF,0 -- 1 9.0 3.2 

ri- nn 10.0 3.2......8602•141 6 e•. 
3.21. • Ocn 2.a A60 8.3 10.0 

1000 2.1 A60 -- 14.5 3.A1 6 .•. 
1 6.., 1100 2.4 870 20.0 4.7 

P. 5.2lt... i?on 2.4 A70 4 20.5 
it-.. . 1300 2.4 070 -- 21.5 6.3 
16.., 14100 2.(1 570 22.0 7.3 
if...... 1(.'; ?./4 P70 P.:4 22.0 7.6 

270 ,?.. q1n... 100 2,11 ./1 7.8 
16... 1700 2.4 P7n 22.5 7.3 
1 6.. 1;00 7.4 970 P.R 22.5 6.7 
IA icon 2.11 270 -... 22.5 5.6•.• 

870 -- a.81.6.•. 7000 2.a 22.0 
is.. 2100 2.4 270 8.3 22.0 4.11 
16_ ?;n0 7.(i FF -.. 22.0 3.6 

2.a 2qn -- 21.5 3.216...230C 
t,•.. 773n 2.4 APO 8.5 21.0 2.9 
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TABLE 1.--CONTINUED 

02437604 - JAMES CREEK AT SITE 2 - LAT 33047'20", LONG 88°32'02" 

SPE-
CIFIC 
CrN-
[MCI- TEMPER- nXYGEN, 
ANCE PH ATURE, OIS-

T I'-'E TANFOUS (/ICRO- tAtATF0 SOLVED 
r TF (CF') .01-ns) (HNITS) (DF(; C) (mG/L) 

lc... 0r, 0c 3.0 700 7.7 17.0 ., 
ocoo 18.0 2.0lc*... 3.0 7 20 7.7 

Ron 7.4 19.0 L-1.015.•. 1319 3.0 
lc. • • 1530 3.0 P00 7.4 110.q 4.5 

15. • • • 1820 3.0 A00 A.0 1R.5 L1.1 
I c.•• 2119 3.0 800 Q.0 1P.9 L1 .1. 

16.. . OC, 30 3.0 800 '_.,.0 19.0 3.2 
IA... 0305 3.0 000 0.0 18.5 2.1 
if,... OA30 1.0 800 7.0 19.(1 ./4 
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TABLE 1.--CONTINUED 

02437606 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

cpc- -

CIRIC 
fl'PFUv- CC,J-

FLOw, UCT- TF!..,PEP- (1XYGEN, 
T!')STAr,, - ANCE PH ATI!PE, nIS" 

TT ,, F Ird,ECu ( '!TC 00- S1LVED 
-ATE (CF-3) (LINTT) (DEG C) ('AG/L) 

!\/ 
‘/.:...1 0700 3.1 Inn 7.9 15.5 6.6 
1L ... 0,.'0C 3.1 60 MO VEM 16.0 6.6 
la... ()coo 7.1 650 7.R 17.n 6.9 
iu. .. 1 000 3.1 )-7 1) -- 1P.n .ii 
1!4 0.. 1100 -z.1 6R0 M... 1P.5 9.1 

iL,.•• ipnn 7.1 700 7.7 1Q,0 10.3 
1L... 1300 3.1 700 -- 19.0 10.5 
1;1. Z i nn 3.1 720 -- 1A.5 9.9 
1 4... 1.502 3.1 730 -- 19.5 10.0 
1d... 1600 3.1 7.0 7.9 1R.5 9.7 
id.. 1 700 3.1 750 -- 1P.9 P.F., 
ld ... 1Q00 1.11 750 __ 17.5 7.2 
In... 1P30 3.11 750 7.q 17,0 6.5 
la_. icon 3.11 750 -- 17.0 6.3 
1 ,4... 2030 7.a 750 -- 17.0 6.4 
111... 2100 7.11 750 -- 17.0 6.5 
1a'... 2145 3.'4 750 Q.0 16.5 6.7 
1 LI .•. ??On 7.11 75n -- 16.5 6.6 
14.•. 2300 1.a 750 -- 16.9 6.6 
1 4... 2400 3.4 750 -- 16.5 6.6 
15,,, ')0115 3.a 750 7.R 16.0 6.6 
1=.•. 01Cn 3.4 750 -- 16.0 6.5 
15.,, 020,0 3,11 750 -- 16.0 6.5 
•.. 0300 3.11 750 -- 16.0 6.4 

i ... 03/15 7./.4 750 7.9 16.0 6.a 
1C,., ni:nn 3.4 750 -- 16.0 6.4 
15••. 0500 1./.1 750 -- 15.5 6.4 
1 5.•. 000 7.4 750 -- 19.5 6.6 
15... 0:=770 7.L1 75n 7.R 15.5 7.1 
15... 0700 7.4 750 -- 15.5 7.0 
15... 000 3.11 750 -- 16.0 .3.3 
ic-... ncoo 3./1 750 -- 17.0 9.? 
lc 1 000 3.d 7L1 -- 19.0 9.9 
?5... 11 11 7O 11 7a5 -- 20.0 10.0 
,c.__ 1 200 3.11 7an -- 22.0 10.2 
... 1 2 115 3,/.1 7110 R,0 21.0 9.0 

i ... 1300 7.4 7a0 -- 20.5 9.6 
1c... 11100 7./1 7L10 -- 20.0 9.5 
•.. 1 900 7.n 7an -- 20.0 9.1 
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TABLE 1.--CONTINUED 

02437606 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

TF OXYGEN, 
IN , sTAN- PH ATUPE, DIS-

T -fiE TAECIUS NATE.? SPLVED 

(CFS) (UNITS) MEG C) (mG/L) 

0V 

15. 0 0 

lc... 
1 7... 
1 ... 
1c... 
... 

1c... 
1 5... 
1 5... 
15... 
17. . . 
1c ...... 
li-,... 
16e • . 
16.. . 
1... 
It.., 
16... 
1i... 0...1. 
16 00. 

1h.., 
i ., ... 
1A... 
16... 
ii- ... 
if, ... 
If- ... 
16... 
1 6... 
1 6 ... 
16... 
1 ,- ... 
1 6 .. . a. 

16... 
1-..•. 
1‘-, .. . 
1 ,... 
-...1, 

1 t7... 
1..... 
16.. 
1.... 
'h... 
16. .. 

1 545 
1600 
1700 
1 ,-;or 
lcdg 
1900 
2000 
PlOn 
7lar 
2200 
)7r0.. _ 
21400 
n100 
0200 
0300 
n330 
0400 
(\coo 
0600 
^70!1 
073n 
0/-'00 
0400 
0c 3C 
100n 
1100 
1200 
1230 
13)0 
11400 
tc.00 
1 -4 ) 
1600 
1700 
1;!;00 
1 P3n 
ls:? 0 n 
2()ne 

21f)r 
7.17n 
2200 
27,0n 

-4250 
21+00 

7.a 
3.:1 
3,u 
3.14 
. .:1 
7.!.1 

3.0 
3.a 
7.a 
7.14 

3.L4 
-4,d 

3.a 
3.4 
7.4 
7.L.1 
3,u 
3.4 
7.4 
3.a 
3./i 
3.a 
3.a 
1.d 
7./4 
7./.1 

3.0 
3./.1 
3.14 
3.!-I 
4.6 
5,u 
R.q 
5.1 
d.., 
4.1 
/4.0 
4.0 
3.9 
3.° 
3.7 
3.7 
7.6 
3 .c 

740 
71.i9 
7145 
7uc 
770 
750 
75n 
750 
750 
750 
750 
7(*) 

750 
750 
-7c1 
750 
750 
750 
750 
760 
760 
7(0 
760 
760 
760 

760 
760 
760 
7S 
760 
500 
7119 
325 
cG0 
6/-1 0 
710 
720. 
725 
7?5 
77 
7L10 
75n 
77n 
-7 4, 

8.0 

•SI 

.1•• 

7,9 
MEV NEP 

WID 

VMS MD 

7.0 
410 IM1 

••• wM, 

7,9 
MD .111 

•=1, IVO 

P.O 
WW 

SSD •M/ 

WM MN 

WIM 

7.4 
•111 

MIN ..01• 

7.P 

'MONO 

WIMP 

SM41M 

6.8 
MW 

INS WMI 

WID WS/ 

7,9 
W•11 

WS/ 

7. 9 

MEI me 

7.9 

10.5 
1 9.5 
19.0 
18.5 
18.0 
1P.n 
tP,n 
1P.0 
18.0 
1 8.0 
18.0 
18,0 
18.0 
tp.n 
1P.0 
lP.0 
18.0 
18.0 
18.0 
17.5 
17.5 
1P.0 
19.0 
19.5 
20.0 
22.5 
23.5 
23.5 
73,5 
73.5 
18.0 
18.5 
1P.5 
19.0 
19.5 
1 0.5 
1 0,0 
1 0.0 
19.0 
1 0.0 
19.0 
1 9.0 
19.0 
1Q.0 

8.3 
8.2 
7.3 
6.7 
6.6 
6.7 
6.6 
6.7 
6.8 
6.7 
6.8 
6.7 
6.7 
6.6 
6.6 
6.5 
6.5 
6.4 
6.5 
6.5 
6.9 
7.3 
P.? 
8.9 
0.4 
10.3 
10.4 
10.4 
10.3 
10.0 
6.2 
6.4 
6.5 
6.3 
5.7 
5.4 
5.4 
5.1 
4.9 
14.8 
5.1 
5.0 
/4,9 

5.0 
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TABLE 2. --RESULTS OF LABORATORY ANALYSES 

02437603 - JAMES CREEK AT SITE I - LAT 33°47'48", LONG 88°33'01" 

OYYPFi,! COLT- STPFP- 
ni-t:calli, i-IXYGFN FOPf:, , TOCNCI OITRO- NIFRO- NITRO- 
COFN- 1)FMANI), FECAL, FECAL, GEN, GEN, GEN, 
1CAI. NIFICH[ 7, 0.7 KF AGAR NITPA11-  NITRITE NO2+NO31 
(HIGH HNITHI OW-NF (COLS. TIIIAL TOTAL TOTAL 

1 lr'r LFVFL) 5 PAY (COLS./ PEP (VG/L (MG/1 (MG/L 
(G/L) (rG/L) 100 ivi) 100 ML) AS N) AS N) AS N) 

rip, 

lit... 1800 21 5.6 850 300 .09 .02 .11 
14... 1230 25 5.4 8 100 /60 .10 .02 .12 
14... 1801) 21 6.8 K31 700 .10 .03 .13 
1 1-, .. . 0010 25 6.3 320 250 .13 .03 .16 
15... 0130 20 5 .4 420 150 .18 .04 .22 
1c... 120n 31 4.8 510 140 .13 .05 .18 
1L... 1800 24 5.0 440 K81 .19 .07 .26 
1F... 0010 21 11.R 2?0 K46 .11 .09 .20 
1r... 0630 20 5.2 200 120 .06 .12 .18 
1r.. . 1200 26 5.4 140 K23 .05 .13 .18 

w 
r\.) 1f... 1800 19 4.7 100 835 .02 .09 .11 

1.. . ?330 29 7.6 100 >500 .0? .04 ,06 

1)1• IF 

NIIRO- 
CFN, 

AOtIA RPGA10 1C 
(111 AI_ IHTA1 
(rG/L (NAG/l. 
As 1-) IS N) 

rATRO- 

VONIA t AIP0- 
HPGArJ1C GEN, 
TO1A1 TUIAL 
(NC/1 (rG/L 
AS L) AS ri) 

NITRO-
GEN, 

TOTAL 
(1G/I 
AS N(13) 

PHns- 
PiinRhS, 

(PG/L 
AS PI 

PHOS- 
PHORUS, 
OPTHOPH 
I)SPHATE 
TOTAL 
(MG/I 
AS P) 

1,LV 
lii... .12 ./3 .N5 .96 4.3 
1 4... .1 , .7Li .q0 1.0 11.c) 
14... .15 .13 .88 1.0 4.5 
1 -... .1v .77 .93 1.1 4.8 
1  f.. . . .25 2.1 2.3 2.5 11 
1 5.. . .?e .70 .9i-, 1.1 5.0 
1'... .2/1 .FL) .89 1.2 5.1 
It... .23 .53 .76 .96 4.A 
lt.. . .27 2.q 3.2 3.4 15 
1F... .23 .74 .q7 1.2 5.1 
Ie... .16 .67 .I3 .94 4.2 
1i,... .19 ,t7 8 .A7 .9-3 4.1 

.230 

.240 

.230 

.220 

.230 

.230 

.210 

.230 

.220 
.240 
.210 
.210 

.13 

.15 

.14 

.14 

.18 

.18 

.16 

.15 

.14 

.16 
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TABLE 2.--CONTINUED 

02437604 - JAMES CREEK AT SITE 2 - LAT 33°47'20", LONG 88°32'02" 

DA IF 
111;F 

nxy1Fi-
DEPA110 D, 

ICA( 
(14 1(,N 

I.FVFL) 
C,J,:/L) 

OXYGE" 

RIOCHF,, 
ONINHIP 
c DAY 
(6.(./L) 

LoL1-
FOPw, 
FECAL, 
0,7 
11,1-1''F 
(COLS./ 
100 NI) 

sipEp-
11110Cr1 

FKF-F A I 
(COLS. 

PFR 
t00 mL) 

NITP0-
GEN, 

NITRATE 

TOTAL 
(MG/L 
AS N) 

NITRO-
GEN, 

NITRITE 
TOTAL 
(MG/L 
As N) 

NITRO-
GEN, 

NO2+NO3 

TOTAL 
(MG/L 
AS N) 

01'00 

111 c 
1P?0 

0040 
()Pio 

40 
/I? 

39 

36 

9.q 
11 
11 
8.3 
9.2 

K160000 
?00000 
06000 
34000 
37000 

17000 
K9unn 
K3200 
K1700 
K1200 

.04 

.03 

.04 

.05 
,on 

.03 

.03 

.03 

.04 

.04 

.07 

.06 

.07 

.09 

.04 

tv4.. 

l II 

NIT1,0-
N IIVP- NITP0- GFN,AP-

GE fA, GEr,., MONIA t 
rt,, roNIA opcAolc PFGANIC 

1 11At TOTAL 
1(1AITGA/ WG/L (VG/L 
As N) AS N) AS N) 

Nf-

TOTAL 

AS N) 

PHOS-
PHORUS, 

NITRO- PHIS- ORTHOPH 
GFN, PHORoS, OSPHATE 

TOTAL TOTAL TOTAL 
(MG/1 (OG/L 
AS No3) AS P) AS P) 

4.4 
4.2 
4.2 
4.4 
4.0 

4.5 
4.3 
4.3 
4.5 
4.0 

20 
19 
19 
?() 

IS 

1.800 
1.800 
1.800 
1.500 
1.800 

1.8 
1.8 
1.8 
1.5 
1.7 



		

 	
 

	 	
			 		

		  

	
	

				 		

			
			

			

	
  
			

		
 

TABLE 2.--CONTINUED 

02437606 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

ol(YGEr- 1011- SIREP-
0E-AN0, OXYI;EN Fopm, lococci NITRo- NITRO- NITRO-
uHFv- 0EPANP, FECAL, FECAL, 6EN, GEN, GEN, 
ICAL HIN714- r, 0.7 KF AGAR NITRATE NITRITE NO2+NO3 
(HMI HNINH1H HM-r/F- (COLS. TOTAL TOTAL TOTAL 

1 1 1-VF L) 5 DAY (ULS./ PER (MG/L (MG/L (MG/L 
I , A1F (Nr/L) (vG/1) 100 14L) 100 ("L) AS N) AS N) AS N) 

Inv 
lit... 070o 55 7.0 ?300 700 .01 .01 .02 
1 4... 1260 29 8.3 ?000 540 .00 .02 .02 
1 LI . . . 1F -30 32 10 2700 420 .01 .01 .02 
1 5... 0045 26 9.1 2500 1<230 .00 .01 .01 
IL. .. 0630 Al 8.0 2100 K280 .00 .02 .02 
1';... 1205 35 7.7 4600 K150 .00 .02 .02 
15... 1845 28 8.1 3000 K300 .0? .02 .04 
1h. • • 0100 26 5.5 2500 K130 .02 .06 .08 
1E... 1730 7 5.8 K6800 500 .02 .02 .04 
1E... 1230 27 5.7 5900 K49 .01 .03 .04 
16... 1830 38 6.2 5100 K200 .01 .03 .04 

ry
CT1 16... 2350 28 8.1 51 00 >1000 .01 .03 .04 

NIfk0- PHOS-
NITRO- NITRO- GIN,AM- PHORUS, 
GFN, GFN, ivaiNIA t NITRO- NITPO- PHOS- ORTHOPH 

Af Orlin 01,GArIC oRGAI,AC CU", GEN, PHORUS, OSPHATF 
THIAL TOTAL 1 ni Al TOTAL TOTAL 10TAI TOTAL 
(,x/I (mG/L (rAG/I. (11G/L (MG/L (ti C / L (MG /L 

PtiF AS AS r) AS N) AS N) AS NO3) AS P) AS P) 

1\11V 
1 11 . . .43 1.1 1.5 1.5 6.7 .850 .70 
1 . . . .?9 1.2 1.'7: 1.5 6.7 1.700 1.7 
1 .40 1.H 1.8 1.8 e.1 1.060 .75 
1 .44 1.3 1.7 1.7 7.6 .970 .80 
1 . . . .05 1.2 1.6 1.6 7.? 1.100 .99 
1 .39 1.3 1.7 1.7 7.6 .9i0 .79 
1 ... .1 1.4 1.9 1.9 6.6 .550 .81 
1E-. .. .60 .90 1.5 1.E 7.0 .970 .87 
1 . . . .93 .87 1.8 1.8 8.1 1.200 1.1 

e . .89 1.2 ?.1 2.1 9.5 1.20n .97 
1 . . . 1.? .60 1.8 1.8 8.1 .650 .41 
16... 1.11 1.2 2.6 ?.6 12 .900 .77 



	

	 		 	

		 		
				

	
	
	
	

	 		 			 	

	 	 	

	

	
			 		 		
				 			

	 		 		 		 	
	 		 		

								

	

	

	

		 	
		 		 	 	
	 		 	
		 					
	 		 			 	

	
		 			 		

		 		 		 		

TABLE 2.--CONTINUED 

0243706 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

F DV 

16... 

HARP- MAGNE- 
HARD- NESS, CALCIUM slum, SODIUM, 
NESS NI1NCAR- DIS- DIS- DIS- 
(mG/L HONATE SOLVED SOLVED SOLVED 
AS (mG/L (MG/L (MG/L (MG/L 

CAC03) CAC03) AS CA) AS MG) AS NA) 1)ATF 
TIkE 

COLOR 
(PLAT- T(1R- 
INum PID- 
COHALT ITY 
UNITS) (NTU) 

1230 100 6.0 81 0 25 4.5 130 

Snl)ruke, CARBON CHLO- FLUO- 
AD- BICAR- ALKA- DIOXIDE SULFATE RIDE, RIDE, 

SoRP- HONATE CAR- LINITY DIS- DIS- DIS- PIS- 
TIoN (MG/L PoNATE (MG/L SOLVED SOLVED SOLVED SOLVED 

ry 
m RATIO AS (mG/L AS (mG/L (MG/L (MG/L (MG/L 

l'ATF HCn3) AS cn3) CAC03) AS CO2) AS SO4) AS CL) AS F) 

POV 
16... 6.3 240 0 200 2.4 58 85 .3 

spLIDs, SOLIDS, ARSENIC 
SILICA, RESIDUE SUS OF SOLIDS, SOLIDS, TOTAL CADMIUM 

DIS- AT 1P0 C1)NSTI- DIS- DIS- IN BUT- TOTAL 
SoLVEn DEG. C TuENTS, SOLVED SOLVED ARSENIC TOM MA- RECOV- 
(vG/L DIS- DIS- (TONS (TONS TOTAL TERIAL FRAHLE 
AS SOLVED SOLVED PER PER (UG/L (UG/G (UG/L 

()AU ST(i2) (kG/L) (MU/L) AC-FT) DAY) AS AS) AS AS) AS CD) 

FIOV 
16... 11 449 432 .61 4.12 4 0 0 



	

			 	

	

		 		 			

	

	 	 	 	

	

	 					
		 					
	 				 			

			
	

			

	 	 		

	

		 			 	 	

	

	 	 	 	
	 		 	 			
				 		 	
	 			 		 		

					 			

	
	 	 	
		 			
		 					
	 	 				
						 	

	 	 		 				

TABLE 2.--CONTINUED 

02437606 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

DATE 

CADMIom CHPn - CHRn- COBALT, COPPER, 
iqCoV. rliim, t.lIom, COBALT, RECOV. COPPER, RECOV. IRON, 

FM WIT- TOTAL. RFCOV. TOTAL FM ROT- TOTAL FM ROT- TOTAL 
TOPA MA- PECIJV- FM WIT- RECOV- TOM MA- RECOV- TOM MA- RECOV-
TERIAL FRABLE TOM mA- FRABLE TERIAL ERABLE TERIAL ERABLE 
(ou/G (UG/L TFRIAL (UG/L (UG/G (UG/L (UG/G (UG/L 
Ac CO) AS CR) (HG/G) AS CO) AS CO) AS CU) AS CU) AS FE) 

MOV 
16_ <10 10 <10 <10 1 <10 440 

ry 

DATE 

IRON, LEAn, MANGA- MANGA- MERCURY 
kFC0v. LEAD, kFC0V. NESE, NESE, MERCURY RECOV. NICKEL, 

Ft'. Hnf- TOTAL FM HOT- TOTAL RECOV. TOTAL FM ROT- TOTAL 
TWA MA- PECOv- TOM MA- RECOV- FM POT- RECOV- TOM MA- RECOV-
IFRIAL ERABLE TERIAL FRABLE TOM MA- ERABLE TERIAL ERABLE 
(uG/G (UG/L (uG/G (UG/L TERIAL (UG/L (UG/G (UG/L 
As FE) AS PR) AS Ph) AS MN) (UG/G) AS HG) AS HG) AS NI) 

NOV 
16... 4100 10 <10 100 130 <,5 .00 8 

DAZE 

NIrKFL, 

F-F-CM tin VI:E 
TIP' Alia-
1FRIAL 
(HG/G 

AS NI) 

sEL -
r, IOM, 
TOTAL 
(UG/L 
AS SE) 

SELF-

t'"TOTAL 
IN BUT-
TOM MA-
TFRIAL 
(HG/G) 

ZINC, 
TOTAL. 
RECOV-
ERABLE 
(UG/L 
AS ZN) 

ZINC, 
RECOV. 
FM ROT- CARBON, 
TOM MA- ORGANIC 
TERIAL TOTAL 
(UG/G (MG/L 
AS ZN) AS C) 

PHENOLS 

(UG/L) 

CGI IIRIEAM 
TOTAL 
RECOV. 
GRAVI-
METRIC 
(MG/l.) 

rdi v 
16... <10 0 0 10 <10 11 0 0 



	

	 	

	

			
			 				

	

								
				 				
		 			 		

		 							

	

		 		 	
	 	

	 			 		 		

			 					
			 		 			
		 					 	

	

	 				 		

		
		
		

	
	 	
	 	

	
	
	 			

TABLE 2.--CONTINUED 

02437606 - JAMES CREEK AT SITE 3 - LAT 33°47'35", LONG 88°31'07" 

CHL1,1,- DI- DT-
PCk, ALrPT,J, L410-, nip, nDF, DDT, AZINON, ELDPIN, 

It IPA. 1r1AL THIAI ToTAL loTAL TOTAL TOTAL TOTAL 
I" (“)1"- 10 t-hl- Tr PitT- IU Hof- IF' HHT- IN hOT- IN BUT- IN ROT-
11•-' ,.- II"' kA- Jr'r -A- ['4" tvA- TOv 1."A- TOV rA- TOM MA- TOM MA-

TP, F- TFPTAL IFPIAL lEPIA1 TFPIAt TFRIAL IFIAL TERIAL TERIAL 
A 1- 1 (O(./t(G) (h1;/K(,) (UC/K(,) (OG/KG) (11/KG) (UG/KG) (UG/KG) (UG/KG) 

miv 
16... 12ie 0 .0 0 .0 .0 .0 .0 .0 

HEPTA- hEPTA- MALA- tv. FTH- METHYL METHYL 
ELFF1r, FTHIHN, CHLOP, CHLni, FtrnANF' THIoN, OXY- PAPA- TPI-
.IhTA1 1T,aL TOTAL FPDXIPF THTA1 TI1TAI CHL(iR, THION, THION, 
l',\, f'rT- IN H01- TIN, HOT- TflT. IN IN Hur- IN HOT- TOT. IN TOT. IN TOT, IN 
In". i-A- IT.,.. t, A- Tflv rcA- liCTTP,0 FILM N, A- TW4 'IA- HOTTPvl BOTTOM BOTTOM 
Ti4fAL it-frIAI IFtilAl rAit . IFRIAI TFRIAL ri.ATL. mATL. MAIL. 

rAfF (11('/tic) (oc/KG) (hG/rG) (l1(=/i'G) (HG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/K(;) 

PT, V 
16... .0 .0 .0 .0 .0 .0 .0 .0 

PAH1- 111XA- Tk 
1Hior , pHErF, MITI 
101AL TmIAL TO1A1 

11, 1- 1h POT- 1!\. HI1T-
Tfiv r - 1(!ri A-

11- I.1 IFPIAL IhhIALAl. 

LAIL (tiG/hc.) (ti(-rr"G) (ICI;/Kt;) 

rCV 
16... .0 0 

2,m-D, 
ThIAL 

It 1-H1-
10td rA-
TFPIAL 

(U(;/KG) 

?,14,c)-T 
DiTA1 
(UI;/I. ) 

.00 

P,4,9-T 
TI TAL 

IN BOT-
TOH MA-

TERIAL 
(UG/KG) 

0 

SIL VEX, 
TOTAL 
IN POT-

Silk/EX, TOM mA-
TOTAL TEPIAL 
(HG/1) (UG/KG) 

.00 .0 

K - NONIDEAL COLONY COUNT 
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