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F'ACI'ORS FDR mNVERTING INCH-R:>UNDS UNITS TO 
INTERNATIONAL SYSTEl-1 (SI) UNITS 

For use of those readers who may prefer to use international system 
(SI) units rather than the inch-pound system, the conversion factors for 
the terms used in this report are listen below: 

tlultiply inch-pound units 

inch (in) 
foot (ft) 
cuhic foot per second (ft 3 /s) 
'Tlile (mi) 
square mile (rn 2 ) 

°C=5/9 (°F-32) or °F=9 /5 (°C)+32 

2.54 
0.3048 
0.02832 
1.609 
2.590 

To obtain SI units 

centimeter (em) 
rreter (m) 
cuhic meter per second (m3 /s) 
ki lareter (km) 
square kilometer (km2 ) 

National Geodetic Vertical Datum of 1929 is a geodetic datum derived 
fran the average sea level measured over a period of rrany years at 26 
tide stations alone the Atlantic, Gulf of Mexico, and Pacific Coasts, 
and as such does not necessarily represent local rrean sea level at any 
particular place. To establish a more precise nanenclature, the tem 
''NGVO of 1929" is used in place of "Sea Level Oatun of 1929" or "rrean 
sea level ." 
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QUALITY OF W\TEH. W THE PEARL qrVER, JACKSON 1D BYRAM, HISSISSIPPI, 
SEPTEM~ 21-22, 1976 

by Gene A. Bednar 

ABSTRACT 

'fhe Pearl Rive r , entering the study reach at site 1 at Jackson, was 
generally highe r in dissolved-oxygen concentrations and lower in 
dissolved-solids, nutrients, and biochemical oxygen demaruis than at site 
13 at Byram 11.8 miles downstream of site 1 and about 11 river miles 
downstream of treated sewage inflow. The dissolved-oxygen 
concentrations of the water ranged from 6.4 to 7.8 milligrams per liter 
at site 1 and fran 4.C} to 7.4 milligrams per liter at site 13. The 
average dissolved-s ol ids concentrations were 60 and 97 milligrams per 
liter at sites 1 and 1 '3, respectively. The average dissolved-solids 
load increa sed downstre am ahout '35 tons per day. The average loads of 
5-day biochenica l oxygen demand, total phosphorus, and ammonia increased 
downstream about 2, 0.7, and 0.6 tons per day, respectively. 

The water in the study r each contained color, total iron, and 
rranganese concentra tions tlvlt exceeded limits recamEnded for public 
\vater supplies. Trace arrounts of some pesticides and minor el~nts 
were [Jresent in hath the water and hottm rraterial at sites 1 and 13. 
Although the concentra tions of a few dissolved constituents exceeded 
recamEnded lir.ri.ts during the study, the Pearl River in the study reach 
may be considered heneficial for many purposes. 

INTRODUCriON 

\.Ja t1 !r is one of the TIDSt important natural resources of 
t-ti.ssissinpi. F:ven though there is an ahundant supply of high-quality 
~ater i n the State, there is a need for a comprehensive management plan 
for ef fee t i ve utilization and conservation of this resource. To attain 
this goa l, the Mississippi Department of ~atural Resources, Bureau of 
Pollution Control, has heen designated the responsibility for developing 
a statewide waste-trea~nt management plan. 

The U.S. Geological Survey, in coope r ation with the Bureau of 
Pollution Control , is providing hydrologic data necessary for 
determining the waste-assimilation capacity of selected reaches of major 
freshwater rind tida l streams witl)in the State. The hydrologic data in 
this report a re intended for use in deve loping a comprehensive 
long-raf1P-e plan for e ffective manar,el'l'Ent of the 1vater r esources. 

This report Sl..I!TTRrizes and doclllrents data collected during a 
36-hour intensive W"d ter -qua 1i ty study con due t ed on Sep tanher 21-22 , 
1976. The report is intended to supplerrent data collected during an 



intensive water-quality study on June 7-9, 1978, and published in U.S. 
Geological Survey Open-File Report 78-1032, "Q.Jality of water and tim:! 
of travel in the Pearl River, Jackson to Byran, Hississippi," by Gene A. 
Bednar and Fred Morris, III. The data in both reports include chemical, 
physical , and bacteriological data and discharge data. Time of travel , 
drainage, and channel !1Drphology in the study area are given in U.S. 
Geological Survey Open-File Report 78-1032. 

The data in this report is rrore representative of water quality 
conditions during low streanflow than the 1978 report. The 1978 study 
~s conducted during a period of unsteady streamflow due to releases 
fran the Ross Barnett Reservoir. Pertinent infonnation concerning the 
study area including water use, streamflow, and quality of water are 
~iven by Spiers and Dalsin, 1979. 

DE..SCRI PfiON OF THE STUDY AREA 

L;)cation --·-

The study area is a reach of the Pearl River in southern Hinds and 
Rankin Counties in south-central Hi.ssissippi (fig. 1). The reach begins 
about 5 river miles downstream from the city of Jackson, 20 river miles 
d<Y..mstrean fran the Roos Barnett Reservoi:r, and 0. 7 river mile upstream 
fran the .Jackson City Wastewater Treatment Plant. The 11.8-mile reach 
of the Pearl River extends to the suspension bridge at Byram (fig. 2). 

Cultural fe3tures 

The study area has experienced substantial growth in recent years 
because of its proximity to Jackson. The population of Hinds and Rankin 
Counties has increased ahout 17 percent from 1960 to 1970 t.hile the 
population of the State increased about 2 percent during the same 
period. Although the area of the t:w:> counties account for about 
3. 5 percent of the total area of the State, the population of the two 
counties canprises 12 percent of the total population of the State. 

The population in Hinds County is larger and rrore urhanized than 
the population in Rankin County. In 1970, about 84 percent of the 
7.14, 973 residents in Hind'> County livecl in urban areas \ohile about 28 
percent of the 43,933 resiclents of Rankin County lived in urban areas. 

Climate 

Hincls and Rankin Counties are in the humid, subtropical region 
typical of the southeast. Summers are consistently hot and winters are 
mild. 

In the study area, the rrean air temperature is 65°F (degrees 
Fahrenheit) 18.3°C (Celsius). The ~rean daily m:vd.Jn.rn tarperature 
reaches 93 Of (33. 9°C) during the rronths of July and August and reaches a 
rrean min:i.nun of ahout 3JDF (2.8°C) during January and Decsnber. The 
growing season lasts about 250 days. Nonnally, the first killing frost 
occurs in mi.d-Noverrber and the last in mi.d-Harch. Freezing t~ratures 
have occurred as early as October and as late as April. 
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Rainfall in the study area is fairly evenly distributed throughout 
the year. The norrral annual rainfall is about 49 inches rangirg fran 
2. 2 inches in October to 5. 6 inches in March. September norrrally 
receives about 3.0 inches of rain. The NOAA t.kather Station in Jackson 
reported the follCMi.ng rainfall and ImXi.mum, min:i.mtml, and ~rean air 
temperatures in September, 1976. 

Date 

Septerrber 19 
20 
21 
22 

Rainfall 
(inches) 

0 
0.03 
0.03 
0 

September, 1976-mean 

Tenperature \ °F) 
l1aximum Minimum 

88 
86 
84 
83 
85 

69 
69 
61 
51 
64 

Geology and topography 

The geologic units exposed at the surface in Hinds and Rankin 
Counties include part of the Eocene, Oligocene, and Miocene Series of 
the Tertiary Systen, and the Pleistocene and Holocene Series of the 
Quarternary System. 

The terrain varies fran high rugged hills with steep slopes and 
narrow valleys throu?):l lower, ITOre rolling hills, wider valleys, and 
gentler slopes, to rather broad flat alluvial plains, typical of the 
Gulf Coastal Plain province. The hills rise to a ll\3Xinun of 612 feet 
above NGVD (National Geodetic Vertical Datum) of 1929, and the alluvial 
plain of the Pearl River drops to a law of 220 ft above NGVD. In Hinds 
County, lower altitudes occur in the Big Black River alluvial plain that 
locally is less than 100 ft above NGVD. The land surface in the study 
area generally is less than 250 ft above NG'JD and is characterized by 
swampy areas that are subject to river flooding. 

The subsurface of the alluvial cleposits into \ohich the Pearl River 
is incised, is generally stratified with gravel at the base followed by 
sand, and silt, and in sane places, clay. The alluvium also contains 
mudh organic material. 

STREAMFLOW 

The streamflow of the Pearl River at site 1 was canputed using 
discharge records at the Jackson gage, about 5 miles upstream, and stage 
measurE!IYEnts at site 1. The streamflow at site 13 was canputed fran 
discharge and stage rreasurarents made during the study and the stage 
record at the Jackson gage. The inflow fran the Jackson W:istewater 
Treatment Plant was not rreasured during the study; but, according to the 
treatment plant records, an average of about 34 million gallons per day 
(52 cubic feet per second) of treated sewage was being discharged 
September 20-22, 1976 (Larry Shortridge, oral crnmm., 1980). No 
appreciable tributary inflow or releases fran Ross Barnett Reservoir 
were observed during the study. 
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The !lEan daily discharge upstream at the Jackson gage was 261 and 
244 ft 3 /s (cubic feet per second) on Septanber 21 and 22, 1976, 
respectively. [).}ring the 2-day study, the !lEan discharge was 255 ft 3 /s 
at site 1 and 289 ft 3 /s at site 13. The discharge during this period 
ranged from 235 to 263 ft 3 /s at site 1 and 282 to 293 ft 3 /s at site 13 
(fig. 3). Althougp the computed disdlarge at site 1 C001'ares favorably 
with the daily rrean discharge at the Jackson gage, the increase in 
disdlarge from site 1 to site 13 was 18 ft3 /s less than discharge at 
site 1 plus the average wastewater release reported by the sewage 
treatmmt plant located downstrean of site 1. The reason for the fairly 
large difference cannot be explained with certainty. A loss into the 
ground-water storage system is a pos.cdble explanation for part of the 
difference. 

An analysis of the streamflow records for the Pearl River at the 
Jackson gage from October 1, 1961, to Septarber 30, 1977, a period after 
impoundrrent of the Ross Barnett Reservoir, indicates that the flow of 
the Pearl River will exceed the disdlarge at site 1 during the study 
about 89 percent of the time (Bednar and tiorris, 1978, p. ll). The 
7-day Q10 at the Jackson gage is 118 ft 3 /s (Horris, 1978, p. 11). 

~TER-QUALITY CHARACI'ERISTICS 

Data Collection and Analyses 

The assessrrent of the water quality of the 11.8-mile reach of the 
Pearl River from upstream of the City of Jackson W:istewater Treatmmt 
Plant at Jackson to Byram is hased on physical, chemical, and 
bacteriological analyses of water sarrples. The net:lr.urk of Sa!lq)ling 
sites was designed for unifonn distribution of sampling points to 
provide representative data relevant to the study (fig. 2). 

Specific conductance, water temperature, and dissolved oxygen (DO) 
data were obta i ned from continuous water-quality rronitors at sites 1 and 
13. \vater sarrples were collected and field rreasuranents were rmde in 
the rrain channel each rroming and afternoon during the 2-clay study. The 
data collected at site 3 rray be r:ore representative of a haoogeneous 
mixture of the wastewater trea~nt plant effluent with the river water. 
There was sare evidence that the water at site 2 was not always 
homogeneous as a result of slow lateral mixing in the river downstrecrn 
of the treatment plant. 

The 5-day biochemical oxygen demand (IDD ) , fecal colifonn and 
streptococcal bacteria were collected at s il5es 1, 3, and 13, and 
analyzed at the U.S. Geological Survey Mobile Laboratory. The sarrples 
for the other water-quality pararreters given in this report -were 
analyzed by the U.S. Geological Survey National water Quality Laboratory 
in Atlanta, Georgia. 

River stage observations were taken during the study at 
non-recording stage gages at sites 1 and 13. Hourly streamflow values 
were computed from these observations as explained in the streamflow 
section. Site 1 was located about 20 miles downstrean of Ro;s Barnett 
Reservoir. Releases from the reservoir regulates the streamflCM 
downstream in the study area. The four sample-collection runs -were 
conducted during generally low and stable flCM conditions. 
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The results of the on-site neasurEm:!nts, water-quality avni.tor, 
laboratory analyses, and streanfl~ data are given in tables 1 and 2 at 
the end of this report. 

General C(JJJX?Sition 

The results of carprehensive chemi.cal analyses of water sarples 
collected on SeptEDber 22, 1976, at sites 1 and 13 are given in table 2. 
The \ollter at both sites can be characterized as soft and 1~ in 
dissolved mi.nerals and containing oojectionable color, total iron, and 
~e concentrations Which is characteristic of many surface waters 
in the State. The color (180 units), iron ( 6,300 ug/L, mi.crograns per 
liter), and rmnganese (330 ug/L) at site 1 were higher than at site 13. 
Several of the trace elEm:!nts were present in 1~ coocentrations and 
were generally higher at site 1 than at site 13. M:>st pesticides and 
polychlorinated biphyenyls (PCB), and polychlorinated naphthalenes (PCN) 
were bel~ detectable levels. Trace amounts of diazinon, 
heptachlorepoxide and silvex at site 1 and diazinon at site 13 were 
detected in the water sanples. Color, total iron, and total 111Ulganese 
exceeded the suggested limits for public water supplies reccmnended by 
the National Acadany of Science and the National Acadany of Engineering 
(1973), but are not considered toxic to freshwater aquatic life or 
wildlife. The concentrations of the other constituents determined in 
both analyses were bel~ the recamended limits suggested for the 
respective constituent. 

The bottan mterial collected at sites 1 and 13 contained several 
trace elenents in 1~ concentrations. Trace aroounts of aldrin and 
dielrlri.n and 24 ug/~ (mi.crograns per kilogram) of diazinon were present 
at site 1. 

Even though the water in the study reach nay not be desirable for a 
public \<Ster supply, it may be considered beneficial for rmny other 
purposes. The ~ooater~lity criteria for intrastate, interstate, and 
coastal ~ooaters in Mississippi are given in Mississippi Departroont of 
Natural Resources, Bureau of Pollution Control, 1980, page 75. 

Specific Conductance and Dissolved Solids 

The specific conductance of a water sarple is a measure of its 
ability to conduct an electric current and can be used to indicate the 
degree of mineralization. The specific conductance values in this 
report are reported in micramos per centineter (mhos/em) at 25°C 
(Celsius). 'nte dissolved-solids concentration in water is proportional 
to specific conductance in a ratio rangi~ from 0. 55 to 0. 7 5, depending 
on the caq>osition of the water (Hem, 1970, p. 99). Approximate 
dissolved-solids concentrations may be ootained by nultiplyi~ the 
specific conductance values given in table 1 by 0.58. nte ratio is 
based on the sum of the various dissolved constituents and silica rather 
than the residue on evaporation \itich includes the weight contributed by 
color-produci~ organic rmtter. 
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rtte specific conductance values obtained fran the mnitors at 
sites 1 and 13 during the study are shown in relation to the streamflCM 
in figure 3. The water entering the study area had specific conductance 
values ranging fran 95 to 110 lllhos/an. The water leavi~ the study 
area had specific conductance values ranging fran 150 to 185 umos/an. 
The specific conductance of the \tliter significantly increased downstrean 
of site 1, indicating an increase in the dissolved solids . The average 
calculated dissolved-solids concentrations <Nere 60 and 97 mg/L at 
sites 1 and 13, respectively. The average dissolved-solids load, based 
on rrean hourly specific conductance and discharge, increased fran about 
41 tons/d (tons per day) at site 1 to about 76 tons/d at site 13; an 
increase of about 85 percent d~tream of the sewage treatment plant. 
The ~an discharge fran site 1 to site 13 increased about 13 percent. 

Dissolved ~n 

Dissolved oxygen (00) in the water is derived fran the air and by 
photosynthesis fran aquatic plants. Dissolved oxygen, normally present 
in all surface water, is essential to mst chemical and biological 
processes. Dissolved oxygen, a key elE!rr2nt for supporti~ aquatic life, 
can serve as an index to \tliter quality. 

Under average hydrologic conditions, a mininun dissolved-oxygen 
concentration of 5.0 mg/L or rure is desirable for maintaining a good 
balance of aquatic life in surface waters. A dissolved oxygen of 3. 0 
mg/L or less is considered to be hazardous or lethal to many fonm of 
aquatic life; however, indiJStrial water users may find a reduction in 
dissolved oxygen beneficial in reducing corrosion (BraNn and others, 
1970, p . 126). 

The dissolved-oxygen concentrations of the water at sites 1 and 13 
<Nere determined by dissolved-oxygen monitors operated during the 2-day 
study (fig. 4). Dissolved-oxygen concentrations at site 1 ranged fran 
6.4 to 7.8 mg/L, but little diel change was exhibited. A diel change in 
dissolved-oxygen concentrations was observed at site 13. 
Dissolved-oxygen concentrations increased to 7.4 mg/L (milligrams per 
liter) during daylight and progressively decreased to 4. 9 ug/L in the 
rrorning hours before radiant sunli~t \ISS available for photosynthesis 
by aquatic plants. 

A ccrnparison of max:irrun, nd.nimum, and nean values of 
dissolved-oxygen neasurarents during dayli~t hours shows that 
dissolved-oxygen concentrations generally decreased daNnStream to site 7 
(fig. 5). The dissolved oxygen in this reach undoubtedly was lower at 
nigfit llihen photosynthetic processes <Nere negligible. The 
dissolved-oxygen sag at sites 4 to 7 likely is the location of greatest 
oxygen demand. 

Biochemical Oxygen Demand 

\.Jaste assimilation capacity is camnnly assessed on the basis of 
the rate of reaeration and the 5-day biochemical oxygen demand ( OOD 5 ) • 

The .000 5 is a neasure of the annunt of oxygen required to stabilize 
organic wastes by bacterial and chemical action in a closed ~.<Ster sample 
incubated in the dark at 20 "C for 5 days. The aroount of 5-day oxygen 
demand is generally controlled by the aroount of carbonaceous material 
present. 

9 



9.0 

8.0 

7.0 

6 .0 

s.o 

4.0 

a: 
UJ 

1- 3.0 
~:; 2400 
<.:let: 
>- UJ 
X~ 
0 

<ll 
OL 
UJ<t 
>a: 

·- --- - -----., 6 . 0 
SITE 1 

s.o 

DO MONITOR VALUES 4.0 

3.0 

_..._ iODs ____ ,,.. ........ ,.. -- _____ ______ /..,.. 2.0 

1 .0 

~~~~~~L-L-L-L-L-~~~~J_J_~J-J--L~O 

0600 1 200 1800 2400 0600 1200 1800 2400 

c5 ~ 9.0......--- - --- - ------- --- - - --- - ---,6 . 0 
<ll -' 
V'l -' 

or 
z 

SITE 13 

8.0- 5.0 

4.0 

3.0 

2.0 

1.0 

3 . 0 '--1....-L._.l-----l.---L--L.___.L.. ~J_~...J--L-L~~~~__JL_L_L_~ 0 

2400 0600 1200 1800 2400 0600 1200 1800 2400 

TIME, IN HOURS 

SEPTEMBER 21, 1979 SEPTEMBER 22, 1979 

0 
z 
<t 
r 
UJO:: 
0 UJ 

1-
z
UJ -' 

"' >-0:: 
XUJ 
0~ 

-' <ll 
<tL 
U<t 
-a: 
rt.:l 
UJ
:I: -' 
u-' 
o
-r 
trl 

z 
>-
<t 
0 

I 
1.1'\ 

FIGURE 4. DISSOLVED-OXYGEN (DO ) CONCENTRATIONS AND 5-DAY BIOCHEMICAL 
OXYGEN DEMAND (BODs) VALUES AT SITE S 1 AND 13 ON PEARL RIVEP , 
SEPTEMBER 21-22, 1976 . 



NOTE: VALUES SHOWN ARE DISSOLVED-OXYGEN FIELD MEASUREMENTS DURING 
DAYLIGHT HOURS AND DO NOT REPRESENT DIEL CHANGE AT RESPECTIVE 
SITES. CONTINUOUS DO VALUES FOR SITES I AND 13 GIVEN IN 
FIGURE 4. 
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The 000 5 in the water at sites 1 and 13 are shCMO in figure 4 with 
the dissolved-oxygen values ootained fran continuous m:mitors. The 000 5 
in the \oliter enteri~ the study area ranged fran 1. 6 to 2. 2 mg/L at 
site 1. Downstream, the OOD 5 ranged fran 2.4 to 3. 7 ~/L at site 3 and 
2. 9 to 4. 9 ~/L at site 13 (table 2). The oxygen danand likely was 
greatest between sites 4 and 7 Where the dissolved-oxygen concentrations 
were ooserved to be the lowest (figure 5). 

The esti.rmted OOD 5 load, based on the average values of seven 000 5 
determinations and the !lEan discharges, increased downstrean of site 1. 
The average OOD 5 during the study increased fran about 1 ton/d at site 1 
to about 3 tons/d at site 13. 

Nitrogen l.anpounds 

Organic nitrogen carpounds fran sewage and certain kinds of 
industrial \olistes are decanposed into inorganic nitrogen canpounds by 
either aerobic or anaerobic bacteria. The concentrations of the 
nitrogen canpounds yield infonnation about the stage of dec~sition. 
'11le occurrence of the various fonm of nitrogen ccnqxrunds may inciicate 
the aroount of oxidation that has occurred since the \oliste ~~as 
discharged. 

The total nitrogen and arrrronia concentrations were lower at site 1 
than at sites 3 and 13. An increase in the concentrations of these 
canpounds is usually a good indication of wastewater loading. The total 
nitrogen concentrations ranged from 0. 80 to 1. 2 mg/L at site 1 and fran 
2.1 to 2.7 ~/L at site 3. The total nitrogen concentrations decreased 
slightly downstrean of site 3 and ranged frm 2.0 to 2.6 mg/L at 
site 13. The amronia concentrations at sites 1 and 3 ranged fran 0.03 to 
0.11 mg/L and 0.85 to 1.4 mg/L, respectively. Although the total 
nitrogen and mmonia concentrations were significantly higher at site 13 
than at site 1, they were slightly lower than at site 3. The organic 
nitrogen concentrations of the water samples renained about the sarre 
during the study, Which suggests that nuch of the organic nitrogen 
originated upstream of site 1 (fig. 6). The !lEan organic nitrogen 
concentration of sarrples collected during the study ccrrprised a little 
roore than 90 percent of the total nitrogen content at site 1 and was 
approximately 40 to SO percent of the total nitrogen at the dCMOStream 
sites (table 2). 

The nitrite plus nitrate concentrations were lowest at site 1 and 
increased downstream. The !lEan nitrite plus nitrate concentrations were 
0.01 ~/L at site 1, 0.16 ~/L at site 3, and 0.47 mg/L at site 13 
(table 2). The progressive increase in nitrite plus nitrate along with a 
decrease in total nitrogen and armnnia concentrations dCMOStream of 
site 3 also is indicative of the biological oxidation processes that 
were occurring at dCMnstream sites . 
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NOTE : NUMBER OF ANALYSES SHOWN ABOVE BAR GRAPHS 
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NITROGEN CONCENTRATIONS AT SITES 1, 3, AND 13 ON PEARL RIVE R, 
SEPTEMBER 21-22, 1976 . 
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The total nitrogen load, based on the average nitrite plus nitrate, 
armnnia, and organic nitrogen concentrations and the lll!an discharge are 
shown in the following table: 

Nitrogen compound 

Nitrite plus nitrate 
Amronia 
Organic 

Total 

Average tons per day 
Site 1 Site 13 Increase 

0.0 0.4 0.4 
.1 .7 .6 
.6 .7 .1 

0.7 1.8 1.1 

PhosEhorus 

Phosphorus is one of the priimry nutrients essential to aquatic 
plant growth. In general, it is not considered toxic, but enrichment of 
a bcxly of vater with the elerrent does stinulate the growth of algae, 
which rmy cause eutrophication. The critical concentration level of 
phosphorus needed for algal growth has been considered to be 0.1 mg/L, 
but this remains in question (Velz, 1970, p. 19). 

The total phosphorus concentrations of the vater entering the study 
area at site 1 ranged frcrn 0.14 to 0.29 rrg/L and increased significantly 
at downstream sites. Downstream, the total phosphorus concentrations 
ranged frcrn 1.0 to 1.6mg/L at site 3 and frcrn 0.77 to l.Srrg/L at 
site 13 (table 2). 

The phosphorus load, based on the average phosphorus concentrations 
and the lll!an discharge during the study, averaged about 0.1 ton/d at 
site 1 and 0.8 ton/d at site 13. The average increase in the phosphorus 
load frcrn site 1 to site 13 vas about 0. 7 ton/d during the study. 

Water Temperature 

Taiperature is one of the rost i.rrportant factors in determining a 
stream's ability to assimilate vaste rmterial. It influences alrost 
every physical property of water, every physical process that takes 
place in YEter, and all biological activity in the aquatic camunity. 

The range of water taiperature varied be~en the rronthly lll!an 
rmxinum and mi.nimun air tenperature, \ohich is typical of a stream in a 
sani tropical cl iimte. Minimun vater terrpera tures were attained in the 
TTPrning hours; rmximum vater tanperatures at the s~ling sites were 
reached in the afternoon and were highest at sites 9 to 11 duri~ the 
study. Water tenperatures at the ronitor sites ranged frcrn 24.0 C to 
26.0°C (75°F to 79°F) at site 1, and from 23.5°C to 26.5°C (74°F to 
80°F) at site 13. The largest difference between mi.n:imt.rn and rmxintun 
water temperatures was at sites 9 to 11, \>here the \lollter terrperatures 
ranged fran 23.0°C to 27 .0°C (73°F to 81 °F). \-later terq>eratures in the 
study reach are given in table 1 and are shown graphically by Spiers and 
Dalsin ( 1979) . 
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pH - Hydrogen Ion Activity 

Fresh"later stream;; generally possess a natural buffering system 
that regulates or limits the activity of hydrogen ions. The buffering 
system will tmintain the "later at a pH range of 6.5 to 8.5. Dilute 
waters having a low buffering capacity, in the presence of the acidic 
soils and tannic acid in the runoff fran swanplands and dense pine 
forests, may have pH values less than 5. 0 (Mississippi Air and \ohter 
Pollution Control Camd.ssioo, 1978, p. 27). The presence of industrial 
wastes in a strean can cause extrsne pH changes depending oo the 
chemical and physical composition of the waste effluent. 

The pH of the "later entering the study area ranged fran 6. 2 to 
7.1 units and rermined essentially in a 6. 8 to 7.1 range at all 
downstream sites except at site 13. The pH at site 13 ranged fran 6.0 
to 6.8 units. The median pH of measurenEnts at sites 1 and 13 TNere 6. 7 
and 6.5 units, respectively (table 1). 

Bacteria 

The bacteria of the fecal colifonn group and fecal streptococcus 
groll> are fOlmd in large nurbers in enteric wastes of wamblooded 
animals, but are rarely present in soils or plant debris. A fecal 
colifonn to fecal streptococcal bacteria ratio of less than 0. 7 is 
evidence that wastes are of nonhuman origin; a ratio beboleen 2.0 and 4.0 
suggests a predaninance of hunrm wastes; and a ratio greater than 4.0 
may he considered strong evidence that wastes are of human origin 
(Geldreich and Kenner, 1969). The population coont of each bacteriun in 
the report, determined by the meni>rane filter method, is reported in 
colonies per 100 ~lliliters of sample (col/100 mL) (Greeson and others, 
1977, p. 53 and 59). 

The fecal bacteria densities ~Nere higher in the water entering the 
study area at site 1 than that c:t site 13. The fecal coliform bacteria 
ranged from 210 to 1,000 col/100 mL at site 1 and 200 to 250 col/100 rnL 
at site 13. The fecal streptococcal bacteria ranged fran 250 to 
430 col/100 mL at site 1 and fran 23 to 84 col/100 mL at site 13 
(table 2). 

There was strong evidence, fran the fecal coliform to fecal 
streptococcal ratios in water samples having both fecal coliform and 
streptococcus analyses, that the Pearl River was transporting wastes of 
htmm origin out of the study reach during the study. The ratio of 
fecal coliforms to fecal streptococci in five water samples collected at 
site 1 ~Nere less than 4. 0. At downstream sites, two of two SCI!l'les 
collected at site 3 and four of four samples collected at site 13 had 
ratios that ~Nere 4.0 or greater. 

SUMMARY 

The study was conducted during a period of low flow. The mean 
discharge was 255 ft 3 /s, or about 89 percent flow duration, and 
increased 34 ft 3 /s fran site 1 to site 13 during the study. The 
increase is 18 ft 3 /s less than the average discharge at site 1 plus the 
discharge reported by the sewage wastewater treatlrent plant located 
dCM"'Stream of site 1. The apparent difference could not be explained. 
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The dissolved coostituents in the water generally were within 
acceptable limi.ts for l1Bl1Y uses even though trace arro.mts of pecticides 
and minor elements were detected. Total iron and manganese 
concentrations and color in the water entering and leaving the study 
reach were at levels considered objectionable for public water supplies. 
Trace aoounts of pesticides and minor elE!r12nts also were present in 
bottan mterial saq>les collected at sites 1 and 13. The specific 
conductance of the water increased downstrean of site 1 indicating an 
increase in dissolved-solids load. The average dissolved-solids load 
increased fran about 41 to 76 tons/d or 85 percent, lillile the nean 
discharge increased about 13 percent between the upstrean and downstream 
measurement sites. 

The dissol ved-acygen concentrations in the water at site 1 did not 
change significantly, rangi~ between 6.4 and 7.8 ~/L. At site 13, the 
dissol ved-axygen concentrations ranged fran 4. 9 to 7. 4 ~/L. The lowest 
dissolved oxygen and highest 000 5 in the study reach likely were between 
sites 4 and 7. The oxygen demand increased between sites 1 and 3. OOD 5 
concentrations were largest at site 13, ranging fran 2.9 to 4.9 ~/L. 
The average 0005 load increased about 2 tons/d fran site 1 to site 13. 

In general , total nitrogen and anm:>nia concentrations were largest 
at site 3 and nitrite and nitrate were largest at site 13. The average 
total nitrogen load increased about 1.1 tons/d fran site 1 to site 13; 
of the increased load, about 0. 4 ton/d was nitrite plus nitrate 
nitrogen, and 0.6 ton/d was anroonia nitrogen. Organic nitrogen in the 
water enteri~ and leaving the study reach was about the same. The 
average organic nitrogen load increased about 0.1 ton/d during the 
study. 

The total phosphorus load increased 0. 7 ton/ d fran site 1 to 
site 13, and concentrations ranged fran 0.14 to 0.29 ~/Land 0.77 to 
1.5 ~/L, respectively. Water tE!Irperatures ranged fran 23.0 to 27 .O"C; 
and the pH of the water ranged from 6. 8 to 7. 1 at rrost sites, from 6. 2 
to 7.1 at site 1, and from 6.0 to 6.8 at site 13. 

The fecal bacteria densities in the water entering the study reach 
generally were higher than at the d01o11'lstream sites. Fecal coliform 
bacteria ranged from 210 to 1,000 col/100 mL at site 1 and 200 to 
250 col/100 nL a.t site 13. Fecal streptococcal bacteria ranged fran 250 
to 430 col/100 nL at site 1 and from 23 to 84 col/ll'L at site 13. 
Although fecal bacteria densities were highest at site 1, there was 
strong evidence that wastes of humm origin were present in the water 
downstream of site 1. 
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TABLE !.--RESULTS OF FIELD DETERMINATIONS~ HOURLY DISCHARGE~ AND 
CONTINUOUS MONITOR VALUES~ PEARL RIVER~ SEPTEMBER 21-22~ 1976. 
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St: I' 

r! 1 ••• ol4')') llu t>.<l 2<;.1) 
c'1 ••• (f' () () l 7 (l ., • n 26.0 
t!c' ••• V'-1 11':> I~ ll 6.9 23.1J 
c~ ••• 1 b lHt 11<0 h.9 2'l.'l 

24 

OXYGflll, 
I>IS

SIILVt:D 
(I'G/Ll 

UXYGfN, 
(I lS-

Sill Vf.D 
(~G/L) 

6.0 
7. 1 
6.0 
5.9 



TABLE 1. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) 
LAT 32°10' 35': LONG 090°14'36 11 

SPE.• 
ClFfC 

S r i-'E AI-•• CON• 
F'LIJr., IJtlr;T- rJ)( 'fGfN 1 

11\tS 1 Atr - AIJCE Pl"' 1U1·Pf.R• DIS• 
I !M~ Jf.tt:Gl·~ ("'lC~ll• ATURE S•JLVEO 

r· '' r E (CFS) Mt-{)5) < t.r•~ I r s l (l)fG C) ( '4G/l) 

~ t I' 

;' 1 ••• t) 1 I) 0 263 !65 f:;.IJ 2c;.s 5.'1 
? 1 ••• ·· ~ (l(i ?.f1'1 15'i 2s.c; 5.7 
;:; 1 ••• Q9f>U 2P5 150 l".S &.0 
;. t ••• 10!'0 2tl6 . •;5 o.4 25.5 &.4 
_;: 1 ••• 1 lf! U 2M: 1~0 ?5.5 &.& 
;.l 1 ••• 1.? tJO 2~l 1':15 25.5 o.7 
; 1 ••• 1 3 t! iJ 2 f'8 160 o.S 25.5 6.~ 

? ] ••• 1.:! 0 0 21-· ~ 160 2f-.O 7.0 
? 1 ••• 1':- ClO ?qt) 160 26.0 7.2 
21 ••• 1 c ('(I 2'-3 150 6.f:l ?.&.5 1.4 
...... 1 ••• 1 7 01.1 2 C:·3 1{)'; 26.5 7.3 
,..., 1 ••• It· 00 2'?3 170 ?.b.5 7.2 
? I • •. tC.OO 2QO 1 7 ~ t..O 2b.O 7.0 
;' 1 ••• .?tl co 2<1(J 175 ~b.O 7.0 
;? 1 ••• '?ilifl 2(. i tt~n 2C,.C, 7.1 
? 1 ••• ? )IJl) "(. 3 185 b.~ C'5.0 7.2 
) \ ... ?. r7 f! 0 24j 1~5 2Ci. 1) 7.2 

;:> 1 ••• ?3 ·'lh 2q 3 1P.o5 25.0 7.1 
;. 1. ••• 21l Oi) 2C;I3 180 25.0 ~,.q 

t>r ••• f) 1 Qfl 2':-3 17'i b. 1 25.0 6.7 
?i! ••• 1\('(lf) ('Q~ 175 24.'i &.4 
i:2 ••• 0 30 (o ?CO 175 24.S &.o 
1:'2 ••• IJ .Bn 2q0 nc, o.7 2'1.0 s.& 
=>? ••• c.::no 2'10 17'; 24.0 s.:s 
;:>? ••• •)'iCIO 240 175 ?.4.0 5.1 
?2 ••• Oe O() .?.90 170 23.5 5.0 
?f> ••• !) 7l' (l ?.c;·o 170 t:o.IJ l3.'> tt.q 
?? ••• (1~(\0 2°0 170 23.5 1).0 
?? ••• (19(1(1 2~•) 171) 2tJ.O S.tJ 
'?i? ••• tO(l('l 2c:>o 170 t:.& ?Q.O 5.~ 

:>.2 ••• t 1 (l (l 290 1&~ 24.0 5.9 
:>? ••• \2 00 2t-8 16': 24.0 5.9 
;: (? • •• t.3 0U ?1?8 165 6. 7 2iJ.O 5.9 
·' i> • •• 1~00 ;'!P7 170 24.5 b.1 
7!2 ••• 1C:,O() U ·b 170 24.5 6.3 
~? ••• I bOO ?.I!IJ 165 .b.~ 24.5 n.5 
?2 ••• 1 1 oc 28'1 170 2~.0 6.7 
?.i? ••• f.j•f)l) i?83 110 ?.c;.o b.9 
?C' ••• 1 40(1 ?.82 170 6.4 25.0 7.0 

25 



TABLE 2. RESULTS OF LABORATORY ANALYSIS, PEARL RIVER, 
SEPTEMBER 21-22, 1979. 

PEARL RIVER AT SITE 1 (RIVER MILE 282) 
LAT 32°14'24" LONG 090°12'15" 

uXYt;f N PX Yl.tl'f COl. I• 
Pfovl A ~< I>, Ot:~Af~l), F ll~M, ST~fP• ~lTRU• 

Cht •V: • rHO• HC:AL, TllttJCCI G£N, 
I CAL CHtM- 0.4., ~£CAL, '1102+1'403 
( HJ(it-1 I CAl, Ut-'•"'F CCOLS. TUTAL 

II IJ; F LEvtU ., DAY (CUl.So/ PER (MG/l 
t)I\Jt ( !1<11 ~ /1.) (1-'G/L) 100 ,..L) 100 ML) AS , .. , 

Srt· 
21 ••• 0/1.10 13 t.A 150 .o3 
;> 1 ••• llOO t2 l.b R310 140 .01 
?1 ••• 1"00 1l 2.1 290 .04 
?t ••• l400 1 I 1.8 11900 430 .Ol 
rl ••• ono 9 1.~ 1110')0 280 .oJ 
;>? ••• 12011 12 t.h H'it;O 290 .03 
?.l ••• 1~1.1(1 ll 2.2 210 2511 .03 

N I 11~0-
;, I I 1<1)- r• l1 iHJ • 1 - E.r~ ,AM• 

t.t 1\ , l ;t: I J 1 1\'UNJA t N lT~ll· NIINU• P._.US• 
A:v<,..lll'.! I A llk(,ANlC UHGA!'-41(: GEN, Gtr~, t'HORIJS, 

!PlAt l OTAl JrHAL TIJUL rnrAL ltJTAL 
( r.·,t; /L C~G/L (~GIL C<~~G/l (MG/L {flti(;/L 

P Ait- A~ Ill) AS •O AS N ) AS NJ AS 1'403) AS P) 

:;~IJ 

"'··· .Ill l • (I I • I 1. l o; .• o • t q 
?1 ••• • I I l .I t.t!. 1.2 o; • ., .z., 
.? I • • • .o.s .75 .16 .so 1.5 .14 
;>I • • • .o":> .~ 5 .88 .9tJ ~.~.o .1'1 
i'l ••• . ot> 1.(1 l. 1 1 • ' c;.o .28 
;>"t ••• .1 0 .t: I .'11 1.0 1.1.4 .20 
;)~ ... .o~ .ql .9b ·"" 4.4 .17 



TABLJ: 2. - CONTINUED 

PEAR~ RIVER AT SITE 1 (RIVER MILE 282) - LAT 32014'24" LONG 090°12'15" 

1-4AGN~· 

HA!d>• stu,..., to.AG~t-
CULtJI( t{Af.<IJ• fl.if: SS, CALCJI.lM JIJIAL stu.,, KlCAH• 
(PLI\1• I UN • r~FSS NUiiCAN• DIS• HtCU~· ots• 6llNA TE. 
1 1\IIJ~- ~·1)- (~. t:/L BOI~A lt: SULVfU Et<ARLE SfJlVU> (MG/l 

I Jr~• t CUtiAL I 11 y AS (fo.' G/l (lol!r;tL (HG/L ("'-GIL AS 
1) !111 . IJIIiliS) ( J '11.1) CA(IJ]J CACO.H AS CA) AS ,.:t;) AS I"'G) tiCIJ3) 

StP 
?.2 ••• tr'llll 1~ 0 300 2 .S 0 1.0 2.5 1.4 30 

!iOLIDS, 
N CAIH~UN CHLU• SILICA, RESIDlJl SULIIJS, 
-..:a 

All'.~- IHIJlllt>t:. StJl.f A 1 E. PlOt, I> IS• AT ... 1) l>lS• 
Cl'll<• L.lNIIY DIS• OIS• OlS• SOLVE I> DEG. c SOl YEO 

HU r. Alf (,.,GIL SIAII[t) SOLVEO SULliE I> (~GIL DIS• ( lONS 
( ,.J, I,;/l AS (~G/l (MG/l (MG/l AS SllLVfO PER 

(;lilt AS ti.l3) lACIJ3J AS COZJ AS Sll~) AS CL) SIU?) (~Gil) AC•f T) 

!'tP 
l2 ••• f) ;?';) 1'5 e.1 ~.1 1.h b8 .of~ 

ArtSto'dC CAOfi'JUM CHHIJ• CHRO• C08ALT, 
Si ll lOS, lUlAL CAIJ.,IUfoli RECOV. "'IUM, MIU~, COBALT, R£Ci.JV. 

ti 1 s- lrJ nll .l• IUTAL Filii bfJl• JllT Al RECliV. TOTAl fM ROT• 
StJLVFii A~SlNlC Jt j "'' ,,, ,\_ RHUV• tUM fo!A• HtCUit• Fill ROt• RHU\t• fOM MA• 
( ID"'S lOT Al lt N I AL tt<A~LE fFid Al fHAHLE TUM ~A· EHA!iLE lERUL 
t'f r( ( Uli/L (UG/l> (Ul>/L (UG/G (UG/l fEHIAl (Uf»/L CUG/G 

I, A l 1': l)f.Y) AS AS) A:; 1\S) AS CO) AS CO) AS CNJ (Ul>/G) AS CO) AS C11J 

StP 
22 ••• llt;.q lj 2 0 ctn 20 10 0 <10 



TABLE 2 0 - CONTINUED 

PEARL RIVER AT SITE 1 (RIVER MILE 282) - LAT 32°14'24" LONG 090°12' 15" 

CUPI-'I:H, lf.iiiiV, L[ Ail, MANGA• fi>IA iiGA• 
(.l •tJPF: H, wt-r.uv. t..-t!r-, WE CfJII. UAO, tiEC(I\t • N~SE, ~tst:, 

I ftl A.L H f-.U I • Tt ; 1 AI Ft-1 rOt.J I• TuTU fM ii(ll• TIJTAL REC:UII. 
~f CIIV• r t, .... ...... wt=.r:nv- HIM "'·A• f.lt:Cuv- TUM f·1A• RECOil• ..... HUf• 
~.f.' Ahlf tt:wlAL E~ioHlf. lft<eiAl f~A11U IFHIAI. f~AHLE 10"" fii!A• 
{IJI; /L (l_,f./C (IIG/L (lJI;/G (Uli/l (Uli/G (IJG/L TllflH 

l.i A It 1\S CIJ) AS (IJ) AS fF) AS ft) AS PB) AS PI-I) AS ""~) (UG/G) 

!ltP 
?2 ••• q <10 n~O O tttlO ·~ <tO .no 20 

Mt tll:llHY SF.Lt• ZINC, 
N ~· t~ C! t-: '{ !<f. Ctlll. Ill Jll~, l J tV(, Rtcnv. 
00 11.1 1 ilL f 1' tiUI• Stlt:- TUTAL 101 AL f"" UUl• CAk~OIV 1 

F tCtiV• f fJM /oiAoo 11. IIJ iol, I f\! Hut• ~f.CflV- HJ ... MA• ORGANIC Ull 
t:WAHlt I t•HAL l U I AI TU~' !lot II• ERA lilt TEHI AL lUTAL f'HENULS A"•O 
(UG/L (UG/G (IJG/L Tt:~ I ~L (UG/l (UG/G (1'1G/l GHtASl 

Dllft: AS H(; ) AS 111;) AS 51:.) (UG/G) AS z,.~ l AS lN) AS C) CUG/U (Mr./L) 

St:P 
22 ••• .2 .oo 0 0 so <11) '3.1 0 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 1 (RIVER MILE 282) - LAT 32°1't'2't" LONG 090°12'15" 

lij,tiPtt• Ct1LU!it• 
.. Cb , IHA• -LOtcle~, OAN£, ooo, 

I til Al Lt: 1\>~S, TOtAL fOUL JUTAL 
1 t.; I:) I)'- .,.,JLY• IN ll l'T• C ... LIIf(• li'J BOT• IN ant-

t'CH, f'l "i ,. ... CHLfl~ • Al.tJtllt-., 101111 ~A- I>ANt::, TlJ~ MA• 1>00, TOM lilA• 
IIJIAL 1ftlfAL fllfAL lUI Al 1F.'~1Al TUTAL IHUAL TOTAL TERTAL 

t)A if:- (IJG/L I ll!b/1\b, (liG/L) < ut•/L, (UG/1\t,) (U(i/l ) (UG/t(G) (IJf./U (UG/KG) 

St:P 
i2 ••• .o 0 .no .oo e.o .t> 24 .oo .o 

Ol• IH• 
N 

l)l)t:, 01) I, AltrWN, ELOtiiN, 
\0 1 fl1 AL TU1Al JUTAL . TOTAl 

]fl• I.HJl• It• 141JT• ot- IN HUT• Ill• IN bUT• 
IJilt, lt.ll"! "A• I)IJ', Tll"' to~A• All"'Or., lOI'ot p.!A• ~LOPlN fUM ~A· t:NOH!N, 

IUIAL IE.IHIII. llJlAL lEtHAl WTAL TEwUl TOJAL TEHIAL fUJAL 
UAlt: (liG/L) (U~/I((d (lJb/L) (UG/1\G) (UG/L l (UG/I(G) (Uti/L) (UG/I<G) (UG/L) 

~1: ... 
22 ••• .oo .o .uo .o .ot .o .oo .,.1 .oo 

Ht:PTA• l'tf.PTA• 
t •.WW lt•r .. 111101~, CHLUR, ChLUH LJNDAtJI:. 

rurAL JUIAL TOTAL HEPlA• f.PIIICIDE TOTAL 
lfo bfJf• lN Iiiii• Ht:YIA• IN tHll• CHLUk tor. It~ lN ROT• 
fti!V- lli.A• t: 1 H lli~J, lliM MA• t:HLOH, Tl.)fA ~~- EPOXIOt ~UTTU114 LltdJANI:. TOM MA• 
It:~ I AL fUfAL ltHIAl. tufAL fER tAL TOTAL MAlL. TOTAL TERIAL 

OAIE (l.'(j /ll,lj) (U(; JL, ( UG/IH~ ) t ut•/L > (UG/I<b) (UG/L) (UG/I<G) (UG/l) (UG/KG) 

Sf. P 
22 ••• ·'' .oc• .o .oo .o .oo .Q .oo .o 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE (RIVER MILE 282) - LAT 32° 14'24" LONG 090°12'15" 

""AI A- H . lt'Yl. ,..,~fHYL PAkA• 
I 'ilttt••, 1-"Af(l\• JH (• TH ILlflt, 
HIIAL ht ltHI I~~ J IJIII , M£ 1 hYl fHlUN, TIJl AL 

t- IlL fl- I~ - Hli l• PAkA• "I IJ I • I··! HH• ror. ~~ PAHA• (f.l HilT• TOX• 
ftollll\1 , IIJ r·· "'"• I HI! .It, , t;l j I I l: .V. fhJUr., nut rur~ ft1ION, J(lf.; ,. .. APHEM, 
I It I Al IH~Jt.L I I lllll ·"' A I L • fOUL '"A fL • WlAL Tf:WJAL lOUL 

!i fllt- (IH; / l l (IJI ; /1\I ; J ( IJ l" /L} ( tr(; /I\(;) (111.0/L) (UG/I'G) (IJG/L) (tJG/"G) (UG/l J 

~1:1-' 

~2 ••• .flU .o • 1) I) .o .oo .o .oo ... '; 

]II)( /I• lid-
t'tH·. !I•t, l H 1 1..1 1·11 .?,4•1!, 2,li,S•T SILIIEI, ~ IIITAL IUlAL TfiiAL rur •L fUTAL 0 

I ll. <HI T- I U ri\L l j~ HIJ f• lt~ ~ fl T• IN HOI• ·~ 
i4fll· 

lflfll' r•-A• I~J- l (.lfv. ""A- 2,4-IJ, Ill~ ~A· z,~,-;., lU,.; MA• SILVfX, TUM ~~-
It- 1-1 (AI. IHIU~ ft:lnAL 1 !J I Al H"RIAL TOTAl TENIAL TOfAl fUH";. 

OAif (lJ c; n !; , (UG/l) (Ut;/KI.) ( UG/L) (UG/I<G) (UG/l) (UG/KG) (UG/l) (IJG/~(,) 

~~--~· 
22 ••• (l .o o .c .on I) .oo 0 .nz • . j 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 3 (RIVER MILE 280) 
LAT 32°13'29" LONG 090°11'38" 

OXYGfN OXYGEN cnu-
l>t:,.,AIIIU, Dt:: i"'ANO, FUiotM, STf.IEP• ilol lfoll.l• 

CHtM- 8 10- ft:.CAL, 1 UCl.ICC 1 GtN, 
lf.AL CHt:rlt• 0.1.15 t- F.C AL, ~- li?Hili.S 
(HIGH I CAL, IJM•MF (CI!LS. IUIAL 

TfMf l f.Vt:L) ~ DAY CCOLS.I PfR (MG/L 
()Art (I"'G/l) (MG/l) tOO ML) 100 ML) AS N) 

SH' 
i?t ••• 0~7.() 11.1 .3. 1 2£l(l .I)~ 
11 ••• 142 0 tO .?.1.1 li 12 .?2 
~? ••• Ot400 9 3.1 H800 jj/.12 .o<~ 
22 ••• 1415 14 3.7 520 tH':l .2o 

P.JHW-
I\ I 1~1.1 - -~I I f.liJ• GFN,AM-

(~ 1: hj , GE:\1, t-.I HJI A + NIJR •J• t-llTtW• PHUS• 
,, '"' [" ' · '~ J J\ P~I;A iHC t l Rr;At~ IC l;u~, Gflll1 Pt101WS, 

Til I Al I r• I AL TIHAL IIITAL TOTAL TOTAL 
( ;IG/L ( ;"'GIL (MG/l (II-1G/L ('"GIL (MG/L 

IJf• It- ll!:i ~·· ) AS \1 ) 1\S N) AS ,., AS NOJ) AS PJ 

~ I· . P 

;>I • • • I • I~ 1 .1 2.5 2.6 II t.b 
c.> I • • • • l.lfl 1.2 2.1 2.S 10 1.0 
22 ••• J. 3 l • ..S 2.6 2.1 12 1. b 
2? ••• .t''; 1. 3 ? .1 2.4 t 0 I. I 

31 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) 
LAT 32°10'35" LONG 090°14'36" 

I..AYGH fl X YbEf\1 CULl-
l)tl"ll!'q) , Gf.MA~lD , Ft.:;t<r.o, ST~EP• N[TRO-
Cl-'~ :r- " II)- FI:CAI , TtJCOCCI GfN, 
JCAL CHEM- 0.45 t-ECAL, r~02+N03 
(1-!l GI-< [CAL, Ul.r, -I"F (ClJLS. lUTAL 

l I '"t Lt: VI:'L) ~ L) 4 Y (UlL~./ Pf:f( (Mr./L 
· ~ A IE ( P.l;-/L) fMG/l) 100 t-t·L) 100 ~L) AS N) 

S H ·· 

? I •• • IJ70G I !J 4.~ .47 
? 1 ••• I . .H·0 12 11.9 h7? ·"~ 
? ' ••• lQ(JI) II:- l.t -'~ !;63 .53 
c? ••• O!O u 40 3.5 c<;o 823 .38 
?? ••• 0 7() 0 1 0 2.9 2 0 0 1{84 .39 
?2 ••• 1 3 (1() 11 3.1 zno ~32 .a1 
?? ••• tc;o o 11. 3. I 220 1355 .41 

!H ff~tJ-

!\' li~U- :\JlT RU - (:f:t.•, At-1-
c;~ ~ · , r.EII! , ~ l lr-J J A. + ~. i 'I toil.)- 1\:ITIW• PHOS• 

j., ".a .. - ,)~'<,.1 /l U~ G Aiv 1 C [)l.(f,4 .11 (f Gf.l\' , GEt., i-'HQHUS, 
I L: J AL TOTAl TOt AL Tl TAL TOlAL TfJT AL 
( MG/l. (r•G /l ('4G/L (I" r.tL (~'-' G/L (I"''G/L 

r A It= to<: :\l ) t1S N ) AS ~ .! ) AS i\1 ) "~ "103) AS P) 

:; r.p 

;> 1 ••• .7n .oil 1. 6 2. 1 9.2 .89 
.? 1 ••• .1~9 .91 I • 4 2.0 9.0 .85 
? 1 ••• . <;? -~~ 1.9 ?.4 11 1 • 1 
? 2 ••• I . c 1.0 2.2 ?.6 11 1.5 
?2 ••• .'1~ .137 1.~ ?.2 9.7 1 • 1 
? ?. ••• • c- t- .~4 1.5 2.1) 8.7 .77 
?2 ••• 1 • IJ .90 1 • q 2 .3 1 0 .fl9 

32 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) - LAT 32°10 1 35'' LONG 090°14'36" 

I"'A!iNt• 
11~1<1)- SIU:.r., 1'4AGIIIE• 

ClJ LU~ 1'11\1-'!.l• I•!F.SS, CALC lUI'! IOJ AL SIUfol, IHCAR• 
(f'LAl• Tt . ..,• r.l: ~:-; ~dJ ~ ! CAt-:• UIS• ~~tcov- IJIS• BON~TF 
I Nitro:• !:' IIi• (1\'•G/L tit)"' "lt SOLVtl) I:RAMLf SOLVED (~"G/l 

I ll•·t C'Jt'~L T I l Y A~ (l.t l:/L ("'G/L C,..t;/L (MG/l AS 
I; A I' ~ U•\J ISl (JTU) tACU3) CA( Il .)) AS 0) AS MGl AS ·"'IG) 1'1(03) 

SE . .-
?? ••• B00 C,(\ 60 32 (l 9.~ t.Q t.a ~" 

SOLI OS, 

:..a CAJ.!I:Hil\1 CHLlJ• SILICA, RESIDUE SOL IDS.' 
(,ol ALII. A• DlOXI(JE SULFATE Q,[()l::, IHS• AT 160 OlS• 

CAk• LJ Nl T'l' DIS• I>JS• DIS• 3CoLVEO IJEG. c SULVED 
j:jUtd.lTE (MG/L SOLVED SOLVH• SULVEO (foiG/l DIS• (TONS 

( r. G/L AS (foi.G/L (MG/l (MG/L AS SOLVH> PEN 
LJIITE AS CP3l CACL13l AS C•J2 J AS SOil) AS CL) Sl02) (114G/L) AC•fl) 

~. F P 

2?. ••• 0 3~ 14 tll 15 9.? 110 .15 

AI(St: t'HC CAO~oi:liJM (11~11• (H~(l· COI:Ul T, 
SuLI t)::> , TOIAL CADt-'lUf'ol ~f.CG~ • ~llJ"', MIUI"I, COMALT, RECOV. 

DIS• 1"' 80T• TUTAL F~ tH'l• TOTAl. Hf:COV. TOTAL FM BUT• 
Si.tl VED ARS~NIC fO,.r, 1\f,A• liECDV• TO~ "'A• RECOV• f.'ot Hor- I<ECllV• rnw. MA• 
( 'J(JI·JS ·rurAL ·rEWIAL EP.Aal.f TE~otlAL f~MRE TO~ ~A· EIU!:ilE H. RIAL 

... 1:~ (UG/L (IJG/G (UG/L (IJG/G (Ur./L lEtHAL (UG/l CUG/G 
i)AH Ol:Y) AS AS) A!:i /.S) ,)!-) cr.> AS l:t)) AS CP) (UG/G) AS en> AS CO) 

SF:P 
2? ••• fl5.'5 Li 0 <10 10 20 5 <10 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) - LAT 32°10'35" LONG 090°11+'36 11 

CllllFEk, 1~0~, LE40, IIIIANG•• i'f'A ·~GA• 

CiJPI-'E~, I<FrU~. JWllN, HCGV. LE:AD, ~f-. CO~. NESE, rvESt, 
tntAL H I:!IJT• Tnt AL Ftl BOT• TUTAL f"- !4nT- TOUL HE.CO'i. 
l(fCOV• IL•t-1 ,..,A• HCOV• TLIM W. A• liHf!V• TUM IW!A• RHO\/• Frvt HOT• 
ERA~LE rf!.k lAL tRABU fFR IAL fHAIRE rtHIAL EtU~LE TO!" ~--
( I!G/L ClJ G/G CUG/L ( liG/G (U(;/L (UG/G CUG/L H~lAL 

fH1. H: ~~ CU) AS CU) liS H> •s H> AS P~) AS Pb) AS ~N) (lJI./1;) 

Sf~ 

?? ••• fl <t(l 2500 ~20 13 <10 2fi0 10 

~ 
tJERCtJkY SF.LE• ZHIC, ... ftlf~Cttt<"Y wtCll\1. N(Uft!, li !': C, ~fCOV. 

lUI Ill F,.1 iHH• SHE• TOTAL TOTAL FM liUT• CAHij(JIII, 
RHIJ\1• roroo ~A- NltJM, Hi bUT- HEC0\1• 10M ~A· llkGANlC OtL 
tHAHLE TEHUL lUI AL TC.-l foriA• ~kABLf. TEkUL TUUL PttENlJLS AND 
(Ul>/L CUG/<; (UG/L TF.fHAL CUG/L (UG/1; H'GIL GREASE 

tJAIJ: .ftS ~ G ) AS Hln AS St-. ) (UG/G) AS l N) AS Z:.d AS C) (U(;/L) CMG/U 

SEP 
22 ••• .2 .10 0 0 30 <10 5.0 0 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) - LAT 32°10'35" LONG 090°14'36" 

~~APf!• ChLO~· 
PCb, fhA• ALI)Iol 1 ~, O~NF., DOD, 

fUTAL Lt.r~fs , TuiAL TI.JTA·L TOTAL 
Ir.. AliT• P•JLY• IN f'(IT• Ct!L'.JH• ~~ ~(IT• IN SOT• 

~CB, T0,.1 ~· A• (1'1LL1R. AlO~lN, TU~ '·'A• OA:IIE, TOM f':A• filii), TO~ MA• 
'JUTAL H~Rl~L TLITAL TUTU TE~UL TOHL TF~JAL TOTAL TERIAL 

t:•ATE ( UG /l J ( LIG/i<l;) (IJ{,/L) (lJG/U (UC~/kt;) {t.IGIU (UG/KG) (UG/L) (UG/t<GJ 

:)tP 
22 ••• .o 0 .oo .oo .o .o 0 .oo .II 

fll- Ill• 
DOE., DC• r, AZ JI~Ot.! , f.LDRlt-., 

~ TO f AL TUTAL TilT AL TOUL 
U1 I"' ao ·•· .,., tiiJT- Ill• I!'f HOT• or- IN HOT• 

DDt, TOI"l ,..~ .. IJU I, TIJ~ MA• .~ZJNUI'<, J0;-1 !\11/l• fLDIHN TO,.r. ~A- t:NORIN, 
llliH 1 ER lAL lLIIAL Tt:.RUL TOfAL TEW!AL TOTAL TEH 1 Al TOTAL 

UAII:. (lJG/U (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/I(G) (UG/L) (UG/I(G) (UGiL) 

SE.P 
22 ••• .Cv .o .uo .o • 1 11 .(I .Q(\ .n .oo 

l'fF.PTA• hft'TA• 
t'I'.:UI-'H., I:THION, CHLOr<, CHLOij LI~OANE 

lUTPL Hll AL TOTAL hE PTA• EPOXIOE TOTAL 
J~· ~ o r- II'. " OT• tiH'lA• I~ tiOT• C1<4LOP TOT. IN 1111 RUT• 
lGM lolA• t THH.m, 101"1 ~A• Cl'flll~, 10~ folA• F.PuXIOf.. BOTTO~ LINDAt.E TO ... lilA• 

H.RlAL TOTAL JE~Ul TOTU TERhL HJTAL ~ATL. TOTAL TEP.HL 
DAlE (lil;tKGl (UG/U (IJG/KG) (Ut;/L) (Uh/IC!;) (UGIL) (UG/I<G) (llG/l) (UG/I(G) 

Sf.P 
22 ••• .o .oo .o .oo .o .oo .o .oo ·" 



TABLE 2. - CONTINUED 

PEARL RIVER AT SITE 13 (RIVER MILE 270.2) - LAT 32°10'35" LONG 090°14'36" 

fol~LA• ""~ TI-•Yl ~t:.hiYL PARA• 
TH I tJf\· , PAf<~- rwt- Tl-tJCfll, 
TUTAL ,..t IHYL lt-IIUI'.i, MElHYL THJON, Tl'TAL 

:-'ALA• l!'i BUT• t-'AIU• rut. I~~ TIH• lOT. H• PA~A- IN H!JT• Tt:."•X• 
tninr~ . fl)"l NA• 1 nll~i~, ~OTlCM nno"", -iU J TIJ" rhWN, TOM f'I.A• AP~ENF, 
lUI ~L TfiH AL fLIT AL "'All. TIJIAL :-'6TL. HJII\1. H .R UL TOT .\L 

DATE (UG/Ll (li(./1\G) (UG/L) CUIO/IH;) (llG/L) CUG/K(,) (l!G/L) (UG/t<&>J CUG/U 

St.P 
22 ••• .oo .o .oo .o .oo .o .oo .o 0 

Til X .S.• IRI• 
i't-tf fi!E:, tt11m. , ?.,ll•D, 2,,.,s-T SIL\Ifl(, 
1 iJ I AL 'JUt AL IOTAL 10 IAL TOTAL 

IN t<!.H• fUTAL (N riOT• IN tjQT- Jill liOT• 1 '-J ~JT• 
tnw. , .... Tfll• TO~ ,.\A• 2,,.-o, TUllo MA• 2,4,5-T TO"' MA• SJLVEX, TOM ~·-

Tt:RIAL THION I ERIAL TOTAL TEICUL TOTAL Tf:t~IAL TOTAL I ERIAL. 
OAif. (UG/t<G) (Ut;/l) (UG/K!;) (UG/L) (UG/Kii) (UG/Ll CUG/KG) (UG/Ll (UG/KG) 

S F. P 

22 ••• 0 .no .o .no ~ .oo 0 .oo .o 
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