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CONVERSION FACTORS

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

Multiply By To obtain
cubic feet (ft3) 0.02832 cubic meters (m3)
gallons (gal) 3.785 liters (L)
miles (mi) 1.609 kilometers (km)
square miles (mi2) 2.590 square kilometers (km?2)
cubic feet per second 0.02832 cubic meters per second
(ft3/s or cfs) (m3/s)
gallons per minute 0.06309 liters per second (L/s)
(gal/min)

To assist those readers not familiar with scientific notations used
in some of the graphs, the conversion factors are listed below:

A scientific A scientific
notation of Is equal to notation of Is equal to
107 100,000 103 10
103 10,000 10__1 1.0
102 1,000 10_2 0.10
10 100 105 0.01
10 0.001

IX



GLOSSARY

Biochemical Oxygen Demand (BOD)--a measure of the quantity of dissolved
oxygen, in milligrams per liter, necessary for the decomposition of
organic matter by micro-organisms, such as bacteria.

Class III Waters—-—categorization, in State of Florida Rules, of water
used for recreation, propagation, and management of fish and
wildlife.

Cubic feet per second (ft3/s or cfs)--the rate of discharge representing
a volume of 1 cubic foot passing a given point in 1 second. A
discharge rate of 1 ft3/s is equivalent to 7.48 gallons per second
or 448.8 gallons per minute.

Discharge--the volume of water (or more broadly, total fluids) that
passes a given point within a given period of time.

Micrograms per liter (ug/L)-—a unit expressing the concentration of
chemical constituents in solution as weight (micrograms) of solute
per unit volume (liter) of water. One thousand micrograms per
liter is equivalent to one milligram per liter.

Milligrams per liter (mg/L)--a unit expressing the concentration of
chemical constituents in solution. Milligrams per liter represents
the weight of solute (in milligrams) per unit volume (one liter) of
water.

Specific Conductance--a measure of the ability of a water to conduct an
electrical current, expressed in micromhos per centimeter at 25°C.
Specific conductance is related to the type and concentration of
ions in solution and can be used for approximating the dissolved-
solids concentration of the water. Commonly, the concentration of
dissolved solids (in milligrams per liter) is about 65 percent of
the specific conductance (in micromhos). This relation is not
constant from stream to stream, and it may vary at the same point
with a change in the camposition of the water.

Total Organic Carbon (TOC)--a measure of the organically related car-
bonaceous content of water. It includes all natural and manmade
organic campounds which are cambustible at a temperature of 950°C.




QUALITY OF SURFACE WATER AT
SELECTED SITES IN THE
SUWAMNEE RIVER BASIN, FLORIDA, 1980

By John E. Coffin
ABSTRACT

This report presents the results of analyses of water-quality
samples collected from 14 surface-water sites in the Suwannee River
basin in Florida from January through December 1980. The U.S. Geolog-
ical Survey, in a cooperative investigative program with the Suwannee
River Authority, has sampled a network of nine water—quality monitoring
stations since 1968 to detect short-term and long-term changes in
surface-water quality in the Suwannee River. Two additional stations,
Camp Branch near Genoa and Rocky Creek near Houston, were established in
October 1978. Three more stations have been included in this report.
They are Deep Creek and Robinson Creek near Suwannee Valley, which
originate in the Osceola National Forest, and Santa Fe River at Worth-
ington Springs. The forest stations have been supported since April
1976 through a cooperative agreement with the U.S. Bureau of Land
Management and the Worthington Springs station was established as a
National Stream Quality Accounting Network (NASQAN) station in March
1979.

The analyses of samples collected routinely included: nutrients,
total organic carbon, and 5-day biochemical oxygen demand, bimonthly;
and trace metals, annually. The array of constituents sampled was
expanded in October 1978 at three of the original nine stations to
provide quality-of-water information for streams draining an industrial
area: Rocky Creek near Belmont, Hunter Creek near Belmont, and Swift
Creek at Facil. Data collected at these three sites now include: major
chemical constituents, six times per year; radium-226, two times per
year; and trace metals, one time per year. These constituents are
determined in addition to nutrients, total organic carbon, and bio-
chemical oxygen demand which continue to be analyzed six times per year.

All results of analyses of the water-quality samples collected from
January through December 1980 remained within, or near, previously
measured ranges and water-quality fluctuations were similar to those
noted from data collected since 1971.



INTRODUCTION

The Suwannee River drains approximately 9,950 square miles of
Georgia and Florida as it meanders southward from the Okefenokee Swamp
and 202 river miles of Georgia and Florida to the Gulf of Mexico——a
straight line distance in Florida of about 100 miles. The Withlacoo-
chee, Alapaha, and Santa Fe Rivers are major tributaries to the Suwannee
River (fig. 1). Numerous springs contribute to the flow of the Suwannee
and its tributary streams. Nine springs are of first magnitude (average
flows of at least 100 ft3/s) with a total average discharge of
2,100 ft3/s (Rosenau and others, 1977, p. 7). Streamflow records show
that the 40-year average discharge of the Suwannee River at Wilcox is
10,580 ft3/s. The maximm discharge of 84,700 ft3/s occurred on
April 14, 1948, and the minimm of 3,270 ft3/s occurred on February 24,
1957. The Wilcox station, being the most downstream gaging site,
indicates the total river discharge to the gulf. In water year 1980,
the station recorded an average discharge of 10,760 ft3/s, a maximum of
26,600 ft3, and a minimum of 4,800 ft3/s. These figures do not take
into account the additional increase in discharge which occurs between
Wilcox and the gqulf.

The economy of the area is primarily agricultural, including dairy
and truck farming. A large portion of the work force, however, is
involved in other industries including construction, mining, manufac-
turing, and agribusiness.

The U.S. Geological Survey has been monitoring the water quality of
streams in the Suwannee River basin since 1968 under a cooperative
agreement between the Survey and the Suwannee River Authority. The
jointly funded investigation is seeking to detect short-term and long-
term changes in the quality of river water through extensive chemical
and physical sarpling and analysis. Hydrologic data are also collected
at two gaging stations on creeks which originate in Osceola National
Forest; these stations are supported with funds from the U.S. Bureau of
Land Management and the Survey. Both creeks are generally represen-
tative of natural streamflow and water quality from a forested area of
the Suwannee River basin. Another station, located on the Santa Fe
River at Worthington Springs, was recently established as a NASQAN site
(National Stream Quality Accounting Network). It is one of 29 stations
in Florida that are Federally funded and designed to meet water—quality
information needs of agencies involved in planning on a national or
regional scale. These three stations are included in this report in
order to provide the Authority with a wider possible water—quality base.

Eighteen stream gaging stations are used to monitor the iflow of the
Suwannee River and its tributaries in Florida. This report presents
chemical and physical data collected from January through December 1980
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at 14 of those stations. Selected data from previous years are included
to show long-term trends of chemical and physical water—quality vari-
ables (Hull and others, 1980; Coffin, 1981). Water—quality samples are
collected at five of six stations on the Suwannee and at nine of
12 stations on its tributaries.

STATION DESCRIPTIONS

The northermmost gaging station on a stream tributary to the
Suwannee River in Florida is Rocky Creek near Belmont. The drainage
area at this station is 50.0 square miles. Since August 1970, water-
quality samples collected at this station have generally been analyzed
for: nutrients, biochemical oxygen demand (BOD), and total organic
carbon (TOC), bimonthly; and trace metals, annually. In October 1978,
the sampling program was expanded to include major constituents (cal-
cium, magnes:Lmn, bicarbonate, sulfate, sodium, chloride, potassium, and
fluoride) six times per year and radium-226 two times per year. Dis-
charge extremes are a maximum measured flow of 2,410 ft3/s on April 6,
1973, and a minimum of no flow recorded many days during 1976~77. Lo-
cated 1.4 miles upstream from the mouth of the creek, this site may be
affected by backwater from the Suwannee River.

The northernmost gaging station on the main stem of the Suwannee
River in Florida is Suwannee River near Benton. Located 6.4 river miles
south of the Florida-Georgia State line and 196 miles upstream from the
mouth of the river, it has a drainage area of 2,090 square miles in
Georgia and Florida, which includes part of the watershed of the
Okefenokee Swamp. Since October 1975, water—quality sarples collected
at this station have generally been analyzed for: nutrients, BOD, and
TOC, bimonthly; and trace metals, annually. Prior to October 1975, this
was an alternate site for making discharge measurements when the stage
at White Springs was extremely high. Discharge extremes are a maximum
measured flow of 27,000 ft3/s on April 6, 1973, and a minimum recorded
flow of 5.0 ft3/s on August 9, 1977.

The station on Hunter Creek near Belmont is 0.8 miles upstream from
the mouth of the creek and has a drainage area of 25.4 square miles.
Since August 1971, water—quality samples collected at this station have
generally been analyzed for: nutrients, BOD, and TOC, bimonthly; and
trace metals, annually. In October 1978, the sampling program was
expanded to include major constituents six times per year and radium—-226
two times per year. This station was converted to a daily discharge
site in January 1979. Discharge extremes are a maximum measured flow of
425 ft3/s on June 26, 1972, and a minimum measured flow of 1.03 ft3/s on
June 6, 1977.

The station on Deep Creek near Suwannee Valley is 4.0 miles
upstream fram the mouth of the creek and has a drainage area of



88.6 square miles. Established in April 1976 as part of a study to
determine the impact of potential phosphate mining in the Osceola
National Forest, it is generally representative of natural streamflow
and water quality from a forested area of the Suwannee River basin.
Water—-quality samples collected at this station have varied in frequency
of collection. Sample analyses have generally included filtered and
unfiltered nutrients, TOC, major constituents, trace metals, and
radium-226. Discharge extremes are a maximum recorded flow of 961 ft3/s
on March 11, 1980, and a minimum recorded flow of 0.19 ft3/s on May 25,
1977.

The station on Robinson Creek near Suwannee Valley is 3.4 miles
upstream from the mouth of the creek and has a drainage area of
27.4 square miles. Also established in April 1976 as part of a study to
determine the impact of potential phosphate mining in the Osceola
National Forest, it is generally representative of natural streamflow
and water quality from a forested area in the Suwannee River basin.
Water-quality samples collected here have been for the same type of
analysis and frequency of collection as those of Deep Creek. Discharge
extremes are a maximum recorded discharge of 762 ft3/s on March 10,
1980, and a minimum of no flow recorded many days in 1977.

Suwannee River at White Springs is 171 river miles upstream fram
the mouth of the river and has a drainage area of 2,430 square miles.
Water-quality samples have generally been collected bimonthly for
nutrient analysis and annually for trace metals. Discharge extremes are
a maximm recorded flow of 38,100 ft3/s on April 10, 1973, and a minimum
recorded flow of 4.8 ft3/s on November 15, 1931.

The station on Swift Creek at Facil is 2.8 miles upstream from the
mouth of the creek and has a drainage area of 65.3 square miles. Since
about 1965, flow has been partly regulated by control structures on the
main channel, Altmans Bay canal, and an unnamed tributary. There is a
possible interchange of water between Swift Creek, Hunter Creek, and
Roaring Creek basins due to releases from the diked phosphate area
encampassing parts of the three basins. Flow may contain some ground
water pumped from the Floridan aquifer and used for phosphate industry
processing. Since August 1969, water-quality sampling has generally
included analyses for: nutrients, BOD, and TOC, bimonthly; and trace
metals, annually. In October 1978, the sampling program was expanded to
include analyses of major constituents six times per year and radium—-226
two times per year. Discharge extremes are a maximum measured flow of
1,180 ft3/s on June 27, 1972, and a minimum recorded flow of 1.6 ft3/s
on November 12, 1977.

The station on Rocky Creek near Houston is 2.5 miles upstream from
the mouth of the creek and has a drainage area of 25.3 square miles. It



generally been analyzed for: nutrients, BOD, TOC, and major constit-
uents six times per year; radium-226 twice per year; and trace metals
once per year. Discharge extremes are a maximum measured flow of
56 ft3/s on April 5, 1979, and a minimum of no flow observed on
October 2 and December 4, 1978.

The station on Camp Branch near Genoa is 3.5 miles upstream from
the mouth of the creek and has a drainage area of 6.1 square miles. It
was established in October 1978 to expand data-collection activities in
the area of Occidental Chemical Company. Water—-quality samples have
generally been analyzed for: nutrients, BOD, TOC, and major constit-
uents six times per year; radium-226 twice per year; and trace metals
once per year. Discharge extremes are a maximum measured flow of
10 ft3/s on October 1, 1979, and minimum of no flow observed on October
2 and December 4, 1978.

Suwannee River at Suwannee Springs is 150 river miles upstream from
the mouth of the river and has a drainage area of 2,630 square miles.
Water-quality analyses generally include: nutrients, BOD, and TOC,
bimonthly; and trace metals, annually. Discharge extremes are a maximum
flow of 30,100 ft3/s, determined indirectly from floodmarks, on
April 12, 1973. A minimum discharge of 101 ft3/s was recorded
August 7-9, 1977.

The station on Withlacoochee River near Pinetta is 22 miles up-
stream from the mouth of the river and has a drainage area of approxi-
mately 2,120 square miles. Water-quality samples collected at this site
generally are analyzed for: nutrients, BOD, and TOC, bimonthly; and
trace metals, annually. Discharge extremes are a maximum flow of
79,400 ft3/s, determined indirectly from floodmarks, on April 5, 1948.
A minimum flow of 70 ft3/s was recorded August 23, 1955.

The fourth downstream main-stem gaging station on the Suwannee
River in Florida is near Ellaville. It is 200 feet downstream fram the
mouth of the Withlacoochee River and 127 river miles upstream fram the
mouth of the Suwannee River. It has a drainage area of 6,970 square
miles. The maximum discharge, determined indirectly from floodmarks,
was 95,300 ft2/s on April 7-8, 1948. The minimum discharge of 882 ft3/s
was measured on July 17, 1955. Water-quality samples are not collected
at this site because of incomplete mixing of Withlacoochee River water
with that of the Suwannee River.

Suwannee River at Branford is 75 river miles upstream from the
mouth of the river and has a drainage area of 7,880 square miles., Dis-
charge extremes are a recorded maximum flow of 83,900 ft3/s on April 11,
1948, and a minimum recorded flow of 1,530 ft3/s on July 1-2, 1955,
This station has been designated as a NASQAN station.



The station on Santa Fe River at Worthington Springs is 51 miles
upstream from the mouth of the river and has a drainage area of
575 square miles. Discharge extremes are a maximum recorded flow of
20,000 ft3/s on September 13, 1964, and a minimum recorded flow of
0.50 ft3/s on June 24, 1955. This has also been designated as a NASQAN
station. Data presented in the graphs and tables for this station start
in March 1979 when NASQAN sampling was first begun.

The southernmost main-stem gaging station is Suwannee River near
Wilcox. ILocated 33 miles upstream from the mouth of the river, it has a
drainage area of 9,640 square miles. Water—quality samples collected
generally are analyzed for: nutrients, BOD, TOC, bimonthly; and trace
metals, annually. Discharge extremes are a maximum recorded flow of
84,700 ft3/s on April 14, 1948, and a minimum recorded flow of
3,270 ft3/s on February 24, 1957. Discharge is affected by Gulf of
Mexico tides. This effect is minimal for discharges above 17,500 ft3/s.
Below this discharge tidal effect becomes more pronounced and discharge
figures are adjusted according to magnitude of the tide effect.

SUMMARY OF DATA

Locations of the stations at which samples were collected are shown
in figure 1. Chemical and physical water-quality data for the 1980
samplings are listed in tables 1 through 14. Table 15 lists maximum,
minirmm, and mean values for data available since October 1968.
Table 16 is an inventory of the number of water-quality samples col-
lected for each station for 21 categories. The number shown under each
category represents the number of samples collected in a given year.
Table 17 lists the recormended constituent limits for Class III waters
for selected parameters. Table 18 briefly discusses the general sig-
nificance of selected constituents and their possible sources. Selected
parameter time graphs for each of the sampling stations are shown in
figures 2 through 57. The time graphs show the general trend of the
water-quality parameters since January 1971, or since the station was
activated.

All results of the analyses of the water—quality samples collected
during 1980 remained within, or near, previously measured ranges and
water-quality fluctuations were similar to those noted from data col-
lected since 1971.
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Table 1.--Chemical and physical parameters, January to December 1980, for Rocky Creek near Belmont

TIME

1580

123¢
1714
1500
1230
1000

1330

CaLCIum
DIs-
SOULVED
(MG/L
AS CA)

1580

1.9
1.2
2el
3.3
3.0

2.0

SOLIOS
RES10DUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L)

1980

140
146
167
202
197

147

PHUS=
PHORUS o
TOTAL
{MG/L
AS P)

1980

o040
«060
120
170
«09¢
o110

STREAM
STAGE
(FT

A3UVE
DATUM)
3.29
S.89
2420

l.86

MAGNE =
SIum,
DIS-

SOLVeD
(MG/L

AS My)

1.2
1.0
1.2
2.1

1.7
1.3

SOLIDS
SUM OF
CONSTI=-
TUENTS,
OIS~
SOLVED
(MG/L)

34
30
34
47
36

(
37

PHOS~
PHORUS »
O THORH
0SPHATE

TOTAL

(MG/L

AS P)

«040
«000
120
«170
«090
110

STREAM=
FLOw»
INSTAN=
TANEUUS
(CFS)
¢6
146

6e3

2.3
31

SODIUM,
018~
SULVED
(MG/L
AS NA)

400
2e7
4ol
4¢3
3.6

9.3

SOLIUS»
OIS~
SOLVED
(TONS
PEr
AC-FT)

.19
«20
23
27
o21
20

ALUM=
INUMe
TOTAL
RECOV~
ERABLE
(Uo/L
AS AL)

SPE~
CIFIC
CUN-
VUCT~
ANCE
(MICRO-
MHOS)
40
80
100
lus
80

Y4

SUDIUM

PERCENT
“7
45
46
35
35
52

SULIUS.
D1S-
SOLVED
(TONS
PER
DAY)

9.83
57.6

2.85

1ot

le01
12.4

ALUM~
INUM,
SUS=-
PENDED
KECOvV,
(UG/L
AS AL)

PH
FLELD
(UNITS)

Jots
3.3
3.7
4.2
3.4

3.5

SODIUM
AD-
SORP=
TION
RATIO

6
ol
.6
]
o4

o7

NITRO=
GEN.
NITRATE
TOTAL
(MG/L
AS N)

ALUM=
INUM.
D1s-
SOLVED
(UG/L
AS AL)

TEMPE R=
ATURE «
wATER
e6 C)

6.0
19.0
25.0
2745
23.0

12.0

POTAS=
SIUuM,
v1S=-

SOLVED

(MG/L

AS K)

.l
o1
ol
o3
o2
ol

NITRO=-
GENe

NITRITE
TOTAL

(Mo/L

AS N)

+020
«030
040
«050
020

020

ANT]=
MONY o
TOTAL
(UG/L
AS Sb)

w o

<

10

Tur=-

slu=

Ly
(NTU)

1.0

ALKA=
LINITY
(MG/L
AS
CACUY)

NITRO=-
GEN»

NO2+NU3
TOTAL

(MG/L

AS N)

s

ANT 1=
MUNY ¢
SUS=-
PENDED
TOTAL
(V74
AS $B)

OXYGENe
DIS-

SULVED

(MG/L)

10.8

CARBON
DIOXIVE
DIS-
SOLVED
(ML
AS C02)

.0
0
.0
.0
o0

.0

NIThO=
Gt
AMMUNIA
TOTAL
(MG/L
AS N)

«070
«010
« 060
«050

020

020

ANTI=
MONY o
015~
SOLVED
(UosL
AS SB)

OXYGEN
ulsS=
SOLVED
(PEK=
CENT
SATUK=
ATIUN)

a6
7”5
S8
60
0

73

SULFATE
0I5-
SOLVED
(MG/L
AS SU4)

11
1e
13
17
11
12

NITRO~
GENe
ORGANIC
TOTAL
(MG/L
AS N}

ARSENIC
TOTAL
(UG/L
AS AS)

UXYGEN
VEMANU ¢
3 IOCHEM
UNInnlg
S DAY
(ML/L)

o
l1ea
.9
leo
3

.9

CHLU=
RIOE
vlS=
SULVED
(MG/L
AS CL)

10

NLTRO=
OEN e AM=
MONIA
URGANIC
TOTAL
(MG/L
AS N)

l.4

CADMLIUM
ToTAL
RECOV=
ERABLE
(UorsL
AS COD)

rHarD~
NESS
(4670
AS
CACuS)

v

!

v

1%

v

FLUO=
RIVE»
VIS=
SULVED
(MG/L
AS F)

ol

ol

ol

oz

NI TRO=-
GENY
TOoTaL
{Mo/L
AS N)

COPPER
VIS=-
SOLVED
(UG/L
AS CU)

HARD -
NESSe
NUNCAR=
BUNATE
(ML/L
LacCud)

10

SILICA
uls-
SULVED
(MG/7L

AS
slue)

6e5

NIThU=
GENe

ToraL

(MG/L

AS NO3)

5.3

6e4

2.7
10

7.3

IRONS
TOoTAL
RECUV=
ERABLE
(uG/L
AS FE)



Table 1.--Chemical and physical parameters, January to December 1980, for Rocky Creek near Belmont--Continued

IRONS LEAD MANGA = MANGA=
SUS- LEAD SUS~- NESE » NESE « MANGA=
PENDEU IRONY TOoTaL PENDED Leaby TOTAL SUS~- NESE «

RECUV~- DIsS- RECUV=- RECUV= uIs~ RECOV=- PENUED Dls-
ERABLE SOLVEUV ERABLE ERABLE SOLVED ERABLE. RECUV. SOLVED

(UG/L (UG/L (UG/L (U6/L (ue/L (Uo/L (UG/L (vo/L
DATE AS FE)  AS FE)  AS PB)  AS P3)  AS P3)  AS MN)  AS MN)  AS MN)
FEQ 5 1980
0‘0... - - - - - - - -
MAR
24“. - - - - - - - -
JUN
Vbeee -- -- -- -- -- -- -- --
AUG
06. eoe - - - - - - - -
SEP
30eee 40 630 3 0 6 40 0 40
VEC
02. e - - - - - - - -
STRUN=  STRUN= RAUTUM
MERCUKY NICKEL» TIUMs TIUMs  STRON= 226
TOTAL TOTAL TOTAL Sys=- TIUM, D1S- ZINCs  CARBUN»

RECUV~ RECOV=- RECOV~- PENDED vis- SULVED» DIS~- URGANIC

ERASLE ERABLE ERABLE RECOV. SOLVED RADON SULVED TOTAL

(UG/L (UG/L (UG/L (UG/L (UG/L METHOD (UG/L (ML/L
DATE AS HG) AS NI AS SR) AS SR) AS Sk)  (PCI/L) AS ZN) AS C)

FEB » 1980

(VL - - - hadd 9 - - oY
MAK

L T - - - - 40 <08 - 72
JUN

O4eee - - 60 50 10 - - 8¢
AUG

06eese - - - - - - - 92
SEP

30ees ol 0 - o= 10 11 10 75
UEC

02esne - - - - 10 - - 6l
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Table 2.--Chemical and physical paremeters, January to December 1980, for Suwannee River near Benton

SPE =~ URYGENS
LIFIC DIS=  UAYGEN FLUO=
STREAM  STREAM=  CON= SULVEY UEMANUe  RIDEs
STAGE FLUWS puCT=- TEMPER= TUR=  UXYGENs (PER=  BlUChe“ vis-
(T INSTAN=  ANCE PH ATUKE » Bib= 01S=- CENT  UNINAMIY  SULVED
TIME ABOVE TANEOUS (MICRU=  FlELD WATER 1TY SOLVED  SATUR= 5 pay (Mu/L
DATE VATUM) (CFS) MHOS) (UNITS)  (UkG C) (NTU) (Mu/7L) ATION)  (MG/L) AS F)
FEB ¢ 1980
Vbeas 1245 814,07 162y 60 3e4 7.0 le0 1les 93 ) ol
MAK
Cheee 1900 Bb.86 3690 s52 3e8 19.0 1oV 9l e lew ol
JUN
[ Y 1330 79.21 1110 57 3.5 21.0 1.0 6.l £ leo o2
AVG
05¢ee 1350 75.91 265 65 4l 3140 3.0 6e7 89 .5 ol
SEP
2Y¢0. 1365 74,80 71 52 64l 2840 140 6ot 81 3 ol
VEC
0leee 1200 77.98 769 53 3¢ 1240 -—- 9e3 °E) 1.1 od
NITRO=
NITKO=  NITRO=  NITRU=  NITRO=  ~[TKO= GENesAM=
GLN+ GENe GENs GENe GENs  MONLIA ¢ NITRO=  NITRU=  PHOS=
WITRATE WITKITE NO2+NO3 AMMONIA UNGANIC OKGANIC GEN GENe  PHUKUSSY
TOTAL TOTaL TOTAL TOTAL TOTAL TOTAL TOTAL TulAL TOTAL
(MG/L (MG/L (MG/L (MG /L (MG/L (ML/L (MG/L (MG/L (MO/L
LATE AS N) AS N) aS N) AS W) AS N) AS N) AS N) AS NO3) AS P)
Fen « 1980
06eee 00 «010 W01 <030 .12 75 .76 3.6 02y
MAR
24e0e «00 «020 «02 eVl o9 «8U 82 3.0 2040
JUN
05¢es . 0u «020 .02 010 leo leb l.6 1.2 070
AUG
U0 «00 «010 «01 020 1e0 1.0 1.0 440 030
SEP
2900 «00 <010 «01 «030 79 82 83 37 o110
VEC
V2eae 00 010 «01 o020 o8 40 «81 3.6 070
PHOS- ALUM= ALUM=
PHORUS ¢ INUM, INUM, ALUM= CADMIUM 1KUN,
ORTHOPH  TOTAL SUS- INUM, TOTAL  COPPER., TUTAL
OSPHATE  WECUV=  PENDEU DIS=  ARSENIC  RECOV-  DIS- KECUV=
TOlAL ERABLE  RECOVe  SULVED  TUTAL ERABLE  SOLVELD  ERABLE
(MG/L (UG/L (uo/L (UG/L o/L tue2L (UG/L (o/L
DATL AS P) AS AL) AS AL) AS AL) AS aS) AS COD) AS CU) AS Fb)
FEs o 1980
0“... .0&0 - - -— - - -— -
MAR
23‘ Py - 04‘0 - - - - - - -
JUN
05¢ee «050 - - - - - - -
AUG
05¢0e 080 -- -- -~ - -- -- -
SEp X
2900 o110 240 70 170 1 0 2 930
vEC
0lees <070 - .- - - e - -
IKON LEAD. MANGA=  MANGA-
SUS= LEAVS Sus- NESE » NESE s MANGA= MERCUKY NICKELS
PENUED  IRON, TOTAL PENLED  LEAD» TUTAL SUS- NESE o TOTAL TOTAL ZINCe  CARYONS

RECOV~ LIS~ RECOV~- KECOV=- DIS~- RECOV=~ PENDED vIs- RECOV=- ReCOvV= DIsS~ URGANIC

ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV, SOLVED EkADLE ERABLE SOLVED TuTAL

(uo/L (UG7L (UG/L (UG/L (Vo/L (Uu/L (UG/7L {uG/L (UG/L (UG/L uosL (MG/L
DATE AS F&) AS Fr) AS Pu) AS PY) AS PB) AS Mn) AS MN) AS MN) AS nG) a5 NI) AS £N) AS C)

Fed o 1980

Oéoee - - - - - - - b htad - - 38
MAR

Cleee - - o= - - - - - - b - X
JUN

Ubeee - - - -- - - - - - - - 4]
AUG

05ea0 - -- - -- - - -- -- - - - 36
StP

€9 e “u 490 2 0 4 20 0 20 <.l 1 1 30
oeC

02eee - - - - - - - - - - - 35
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Table 3.--Chemical and physical parameters, January to December 1980, for Hunter Creek near Belmont

SPE.- UXYGENS
CIFIC 1S~ OAYGEN HARD=
STREAY STREAM~ CON= SULVED UEMAND» HARY= NESS»
STaGe FLOWs DUCT=- TeMPER= TUR= OXYGENS (PER= BlOCHEM NESS NONCAR=
(FT INSTAN= ANCE PH alukte BlD- D1S~ CENT UNINHI® (Mo/L BUNATE
TiMe AHOVE TANEQUS  (MICRU- FIELD wATEw Ity SULVED SATUR= > DAY AS {ML/L
DATE LATUM) (CFS) MHOS) (UNITS) {De6 C) INTU) (MG/L) ATION)  (Mu/L) CAaCud) Cacu3)
FEB o 1940
05400 1730 S.27 10 ELD] 6.4 9.0 ER 9.8 84 “4.3 130 110
MAR
LI 1630 6.38 30 J68 6.0 21.% 4.0 - - 4.2 140 130
Jun
04000 1340 5478 21 “30 0.2 ¢7.0 5.0 45 55 2.2 130 120
AUS
Ubeee 1150 5.12 10 440 1.9 28.0 .0 Sel 64 28 loU 130
SEP
3060 1230 413 79 25> 0.8 235 4.0 5.2 60 l.2 b b
LEC
U2aee 1530 Seu2 8.3 167 7.3 12.0 - 8.0 79 lea b4 39
MAUNE - SODIuM PUTAS- CARBON CnlO- FLUO~- SILICAS
CALCIUM SIUMs  SODIUMs AD~ SIUM, ALKA=- DIOXIDE SULFATE RIVE « RIUE» uls-
9[S- OIS~ OIS~ SORP= VIS LINITY LIS~ D1s- [ $:34 (V) &3 SULVEY
SOLVED SOLVED SOLVEDL TION SULVED (MG/L SOLVED SOLVED SOLVEL SULVED (MG/L
(MG/L (MG/L (MG/L SODIUM RATIO {MG/L AS (M6/L {MG/L (ML/L (Mo/L AS
0aTe AS CA) AS MG) AS NA)  PERCENT AS K) CACU3) AS CL2) AS S04) AS CL) AS F) $102)
FEB » 1900
0560 34 10 la 19 5 1.0 18 la 94 11 17 10
MAR
2%¢ae 34 9.9 13 17 o5 1.0 4 7.8 120 9.4 1.0 Yo
Jun
Vheae 33 11 17 -3 o7 1.0 2 2.0 140 10 240 12
AUG
06¢ee ] 14 14 16 5 1.3 28 S«d 130 11 24> 17
SEP
3Vaee 24 8.6 9.2 17 4 lets 40 13 4y 8.0 leb 12
DEC
0laee 14 4.7 59 19 3 @ 15 1.0 38 8.6 ol Y.0
3
SOLIDSs SOLIUSe NITrU-
RESIDUE SuM OF SOLIDSe SOLIVLSs NI TRO- NITrRO=- NITRO= NITRO= NITHU= GENeAM=
AT 180 CONST=~ 015~ 01S- GENe GEN GEN» GENs GEN e MUNIA o NITRU=- NITRO=
DEGe C TUENTSe SOLVED SOLVED NITRATE NITWRITE NOZ2eNU3 AMMONIA ORGANIC ORGANIC GEN GEN
DIS~- DIs- (TONS (TONS TOTAL TOTAL TOTAL TOTAL ToraL TOTAL TolaL fotaL
SOLVEV SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L {(MG/L (MG/L (MO/L
OATE (MG/7L) {MG/L) AC=FT) DAY) AS N) AS N) AS N) AS N) AS N) AS N) AS N) AS NOJ)
FES » 1980
USeee 261 187 «36 7.01 <36 030 39 2.500 <90 3.4 3.7 17
MAR
25400 276 205 «38 2244 46 080 [y-0) 24700 1.3 “e0 4o 20
JUN
0besoe 324 232 «45 19.1 «35 040 39 «380 1.3 1.6 2.0 9.2
AUG
0600 285 2a8 «39 8.16 1.0 060 1.0 <980 le2 2.1 d.2 la
SEP
300ae 176 139 24 38 lea 040 l.4 «220 43 «65 2.9 Y3
DEC
024¢ee 128 90 17 2.87 b2 030 45 «620 93 15 2.0 8.9
PHOS~ ALUM- ALUM= ANT =
PrHOKRUS » INUM, INUM, ALUM=- MONY ¢ ANT 1~ CADMIUM IRUN
PROS= ORTHOPH TOTaL SUS~ INUM, ANTI=~ SUS~ MONY » TOTAL CUPPER TotaL
PHORUSs OSPHATE RECOV~- PENDED OIS~ MONY o PENDED DIS- ARSENIC RECOV~ 01$~ RECOV~

TOTAL TOTAL ERABLE RECOV. SOLVED TOTAL TOTAL SOLVED TovaL ERABLE SuLVEL ERrABLE
(MG/L (MG/L Wo/sL U671 (ue/L (Vo/L (UGe/L (uGe/L (UG/L (UG/L (Us/L tUo/L
DATE AS P) AS P) AS AL) AS AL) AS AL) AS Sd) AS Su) AS Sb) AS AS) AS CO) AS CU) AS Ft)

FEB + 1980

05.ee  3.000 2,900 - - - ) - -- - -- - -
MAR

25600 4.400 4,400 - - - - - - - - - -
JUN

0boee 2.700 2.700 L - - 0 [} 0 - - - -
AUG

0640 24300 2.300 - .- - 1 - - .- - - .o
SEP
Dgg... 3.200 2.200 270 190 80 0 - - ' ] e 210
02000 1.100 1.100 bded - - [} - - - - - -
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Table 3.--Chemical and physical parameters, January to December 1980, for Hunter Creek near Belmont-—-Continued

IRONY LEAYD MANGA=- MANGA=
SUS- LEADY SUS=- NESE o NESE s MANGA~=
PENDED IRONY TOTAL FENOED LeaDs Torav SUS~- NESE »
RECUV= IS~ KECOV=- RECUV=- DIS=- RECOV~- PENDED D15-
ERABLE SOLVED EkABLE ERABLE SULVED ERAHLE RECOV, SULVED
(UG/L (UG/L (uG/L (U/L (UG/L (Vu/L (UG/L (Uob/L
DATE AS FE) AS Ft) AS P8I AS P38) AS Po) AS MN) AS MN) AS MN)
FEB s 1980
Ob..' - - - - - - - -
MAR
25 -- -- -- -- -- - - -
JUN
Oq..' -- -- - - - - - -
AUG
0hese -- - - - - - -- -
SEP
3060 150 60 3 2 1 20 10 10
veC
024.s -- -- -- -- -- -- -- --
STRON=- STRON= RAUIUM
MERCURY NICKEL TIUM. TIUM, STRON= 226
TOTAL TOTAL TOTAL SUS- Tium, DIS- ZINCo CARBONY
RECOV- RECOV=- RECOV- PENDED UIS=- SOLVED LIS~ OKGANIC
ERAJLE ERABLE ERABLE RECOV. SOLVED RADON SOLVED TOTAL
(UG/7L (UG/L (ue/L (UG/L (UG/L METHOD (UG/L (MG/L
DATE AS n0) AS NI) AS SK) AS SR) AS Sk) (PCI/L) AS ZN) AS C)
FEB » 1980
05¢0e - - - - 50 - - 25
MAK
CS5ece - - - - 60 .28 - 37
JUN
Ndeee - - 99 40 50 - - 1y
AUG
UOeee .- - - - 80 - - is
SEP
30cee <.l 0 - hatd 30 .15 5 10
DEC
0Cese - - - - 20 - -- 28
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Table 4.--Chemical and physical parameters, January to December 1980, for Deep Creek near Suwannee Valley

SPE~ UKYOERN
CIFIC LIS=- UAYLEN HARD=
STREAM STREAM= CON= SULVED DEMAND« HAR= NESSe
STAGE FLO#o DuCT=- TEMPEK= Tur- OXYUENS (PEk= 810CHEM NESS NUNCAR=
tF1 INSTAN- ANCE Pr ATUKE o slu= visS- Cent UNINRTE tMG/ZL BONATE
TIME AdOVE TANEOUS (MICRO- FIELD wATLr ity SULVED SATUR- 5 Lay AS (Mu/7L
UATE UATUA) (CFS) MrOS) (UNITS) {veov C) (NTY) (MO/L) ATION) (MG/L) CACL3) Cagoud)
MAR o Y80
5000 ls8ls SettS 134 48 %9 2045 lev - el X} i/ 7
AUL
07¢00 0950 Jed5S 3u 60 4ot 27.0 - - - - v 10
VEC
02ese 0930 KPY-1.) kY4 45 4.1 1le0 - Ye0 3} 9 ie 12
MAGNE = SODIUM PUTAS- CANMBUN CHLU=- FLUU=- SILICA.
CaLClum SiuMe SOD1UMs AD- SIUM. ALKA- DIVAIDE  SULFATE w10k« RIVE e LiIs-
LIs- vlsS~ Dis- SUWP - DIS- LINITY DIS- 1S~ ulsS- DIS- SULVEL
SOLVED SOLVED SOLVED TION SuLveD (MosL SULVED SOLVED SULvED SuLvev (MG/L
(MG/L (MG/L (MG/L SUVIUm ®ATIO tMG7L AS (MO/L Mo/ (ML (MG/L AS
DATE AS Ca) AS MG) AS NA)  PERCENT AS K) CACUJ) AS CD2) AS 5Su4) AS CL) AS F) 5102}
MAR o 1940
CSeee lel 9 2e8 “8 b ol '] «0 Yo7 6.5 ol 3.1
Avu
07600 2.0 lo1 Je0 40 o4 2 v ol It 7.9 ol 9.2
DEC
02ese 23 1.5 4ol «3 o5 o0 0 o0 et Yol ol Hel
SOLIDSs  SQLIDSe NITRO=-
RESTUUE  Sum OF SULTUSe  SULIUSe NI TwO- AITRU= NITRO=- NITRU= NITRO=  LENeaAM=
al lov CONST =~ DIS~- OIS~ Oewe GENe GLNy GENY GeNe MONLA ¢ N1 IKRO=
DeGe C  TUENTS SOLVED SOLVED NITwkATE NITRITE HNUZeNO3 AMMON]A  ORGANIC OnoaN]C LENe
VIS~ DiS- (TONS (TONS Tutal TOTAL ToTaL ToraL Totac ToTaL Tofal
SOLVED SOLVED PER PEw (MO/L MO/ (Mu/L (MG/L (MG/L (MG/L (MG/L
DaTe (MG/L) (MG/L) AC-FT) vay) AS N) aS N) AS N) AS N) AS N) AS W) AS W)
MAR o [980
2% 97 25 13 35.1 00 ollv oll «020 rX-1.] «90 lev
AUG
0laes 129 32 o8 10.9 «01 <020 03 «0c0 1.9 leo lev
DEC .
02ess 93 34 13 Belb «00 o020 <02 «020 Ix-14 .87 89
PHOS=- alLum- aLuM=-
PHORUS » INUM, InNUMe ALUM= CapMIUM 1RUN
NITRU~- PHOS- ORTHUPH TOTaL SyS=- INUM. aANT [~ ToTaAL CUFPER. TuTAL
GENs ~ PHORUSe OSPHATE RECOV= PENDED DIS=- MONY o ARSEN[C RECOV=- DIs- ReCOV=
TOTAL TOTAL TOTAL ERAHLE RECOV, SOLveD TUTAL TOTAL ERABLE SOLVED ERABLE
{MO/L MG/ {MO/L tUG/L tUG/L tUG/L tuG6/L {uL/7L tUG/L (Uo/sL fuuv/L
Datt AS NO3) AS P) AS P) AS AL) AS AbL) aS aL) AS SB) AS AS) AS CD) AS CU) AS FE)
Man o 1980
2Se0e 4,5 120 - 500 170 330 0 1 v 2 650
AUG
07e0e 6.8 «130 e130 @50 iv 44l 0 0 1 - 1200
VEC
0Ceee 3.8 o110 ollU 390 10 380 0 0 0 2 600
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Table 4.--Chemical and physical parameters, January to December 1980, for Deep Creek near Suwannee Valley--Continued

DATE

MAK o
zb.'.
AUG
07...
DEC
oa'..

DATE

MAK o
25‘..
AUG
07¢0e
VEC
02'.'

IRON
SUS-
PENDED
RECUV~-
tERABLE
(UG/L
AS FE)

1980

30
0

70

MANGA=-
NESE »
D15~
SOLVEVD
(UG/L
AS MN)

1940

20

20

20

1RON,
DIS-
SULVED
(Uu/L
AS FLE)

620

1200
530

MERCURY
TOTAL
RECUV=-
ERABLE
(UG/L
AS HG)

)

LEAD
TOovaL
RECOV=-
EradLt
(Us7L
AS P8)

NICKEL
ToTaL
RECOV=-
ERABLE
(UG/L
AS NI)

LEAD
SUS-
PENDED
RECUV~-
ErasLE
(LL/L
AS PrH)

STRUN=-
Tluite
vis-

SOLVED

(UG/L

AS SK)

40
30

7

16

LEADS
DIS-
SOLVED
(Uo/L
AS PY)

RAD JUM
226,
DIsS-

SULVED

RADON

METHOD

(PClL/L)

"o 28
ol

«07

MANLA=-
NESE «
ToTaL
RECUV=-
ERABLE
[RV V4N
AS MN)

10

10

20

ZINCo
DIS-
SOLVED
(UGL/L
AS ZN)

10

10

MANGA=-
NESE »
SUS-
PENDEV
RECOUV.
(Uou/L
AS Miv)

CARHONS
URGANIC
TOTAL
(MG/L
AS C)

24
b4

36



Table 5.--Chemical and physical parameters, January to December 1980, for Robinson Creek near Suwannee Vslley

SPE~ OXYGENS
CIFIC VIS~ UXYOEN HARD=
STREAY STREaM=- CUN= SOLVEVU UEMANDS HARD= NESS e
STALE FLOwWs VUCt=- TEMPER= TUR=- OXYOEN (PER= B IUCHEM NESS WONCANKR=
(FV INSTAN= ANCE PH ATURE « 3l0- ulsS- CENT UnNlivnly (MG/L HBUNATE
TIME AHOVE TANEQUS (M[CRU=- FlELD WATER Ity SOLVED SATUR= 9 DAY AS (MG/L
DATE vatTumM) (CFS) MHOS) (UNITS) (Lt C) (NTU) (MG/L) ATIUN) (MG/L) CACOJ3) CACUI)
MAR » 1980
26s0se 0800 4eul 68 43 3.5 18.0 1.0 6.1 63 1.0 7 7
AUG
O7¢ee 1105 3.140 21 98 4.1 2745 3ett 5.8 12 - (4 -
LEC
0deeo 1030 CeD9 ie 44 38 129 - - - o [%-3 1e
MAGNE - SUDIUM  PUTAS- CARBON CHLU=- FLUQ= SILICAs
CALClum Siuve SODIUM AU=- SluMy Alra- DIOXIDE SULFATE RIDE o RIVE » OIS~
DIS- VIS- OIS=- SORP= D1S5= LINGTY DIS=- DIS- VIS~ DIS=- SOLVEV
SuLvev SOLveD SOLVED TIUN SOLvVeD (Mu/L SULVED SOLVEL SuLvEV SULVED (ML/L
(MG/L (MG/L (MG/L Sup Ium RATLIO (MG/L AS (MG/L (MG/L MO/ {mo/L AS
DATE AS Ca) AS MG) AS NA) PERCENT AS K) CACO3) AS CU2) AS SU4) AS CL) AS F) S102)
MAKR o Y80
2640 1ol 9 2.9 49 %] %) 0 o0 13 10 ol 2eD
AUG
07eee 240 lel 2.8 38 ol 2 - - 10 3 ol J.4
VEC
V3eee Je2 1.8 4l 37 5 ol 1 294 ] Yol ol Ted
SULIOSs  SULIDS NI TRU-
RESIDUE SuM OF  SULIUSs SULIUSs  NITHU=  NITkO=  NITRO=  NITRO=  NITRU=  GENsAM=
AT 180 CONST = ) §:34 V) §-34 GENy GENs LVENe GEnNe LENS MONIA + NIl TrU=
DEGe C TUENTS, SULVED SOLVEL NITRATE NITRITE NUZ*NU3 AMMUNIA URGANIC OROANIC VENe
LIS= DIS=- (TUNS (TUNS ToraL TuTaL TOTAL TuTaL ToraL TOTAL TuTaL
SOLVEV SOLVED PER Ptk {MG/L (Mo/L (MG/L {MG/L {MG/L {MO/L (Mo/L
LaTe (MG/L) (MG/L) AC-F 1) DaY) AS N) AS N) aS N) AS W) as N) AS N) AS N)
MAK o 1980
26beee 94 23 03 17.4 « VU 02V 02 010 94 95 o7
AUL
07ees 121 - .16 7.12 0 020 e <020 lal lel lel
DEC
03cee Ll 36 ol 3.09 W0e 20 L3 «020 lav 1.0 les0
PrOS= aALUM= ALUA=
PHORUS o INUM,. LUMe aLUm= CAuMIUM IRUNS
Nl TRO- PHUS= OURTHUPH TOvAL Sus=- INUM, ANT] = TOTAL CUPPEHe TuTaL
GEN» PHORUS. OSPHATE KECUV=- PENLED DIS- MONY o ARSENIC RECOV= DIsS= RECUV=
TOoTAL TOTAL TotaL cRaslLE RECuUV. SOLVED TOTAL TOTAL tRABLE SOLVED ERAHLE
(MG/L (MG/L (MO/ZL (UG/L (UG/L {uG/L (LO/7L (UG/L (UG/L (Uo/L {uu/L
OATE AS NO3) AS P) AS P) AS AL) AS AL) AS aL) AS S8) AS AS) AS CL) AS CU) as Fr)
MAK o 1980
26beee 4e3 « 080 « QB0 600 230 370 0 1 0 & 650
AUL
07e00 S0 «100 «100 430 [} «30 0 1 1 5 1200
DEC
03eee 4.7 «130 «130 420 40 3430 2 0 \] 1 640
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"able 5.--Chemical and physical parameters, January to December 1980, for Robinson Creek near Suwannee Valley--Continued

DaTE

MAK o
26...
AUG
07eee
DEC
03eee

DATE

MAK o

Zbuoo

AUG
07“.
VEC

03...

IRON«
SUS-
PENDED
RECOV=
tRABLE
(UG/L
AS FE)

19380

100

200

MANGA-
NESE »
V1S~
SOLVED
(ue/sL
AS MN)

1980

10
10

20

1RON,
D1S~-
SOLVED
(UG/L
AS FE)

550

1000

850

MERCURY
TOTAL
RECUV~-
ERABLE
(UG/L
AS HG)

3
.3

<.l

LEAU
TOTAL
RECUV=
ExABLE
(UG7L
AS Pd)

NICKEL s
TOTAL
RECOV=
ERAHLE
(UG/L
AS NI

LEAD
SUS-
PENDEUV
RECOUV-
cRABLE
UG/L
AS PB)

STRUN=
TiuMm,
DIs-

SOLVEY

(UG/L

AS SR)

1]
30

9

18

LEAD
DIsS~
SULVED
(UosL
AS Pg)

N

RADIUM
I4<-X}
vis-

SOLVED
RADON
Mt THOD
(PCI/L)

.11
.12

«07

MANGA~-
NESE ¢
TulaL
RECOV~-
ExABLE
u6/L
AS MN)

20

20

30

ZINCy
0Is-
SOLVED
(UG/L
AS IN)

10
10

20

MANGA=
NESE ¢
Sys-
PENDED
RECOV .
(VY4
AS MN)

10

10
10

CARHONY
ORGANIC
TOTAL
(MG/L
AS C)

50
60

44



Table 6.--Chemical and physical parameters, January to December 1980, for Suwannee River at White Springs

SPE- UXYOENS
CIric vis- FLUO=-
STREAM STREAM= CON= SULVED RIUE 9
STAGE FLOW, DuUCT- TEMPER=- TUR=- OXYGENW (Pew- LIsS-
(FT INSTAN=- ANCE PH ATUKE o BID=- DIS- CENT SOoLveU
TIME ABOVE TANEOUS (MICrU- Flttu WATER I7Y SOLVED SATUR- (Muo/L
NATE DATUM) (CFS) MHOS) (UNIT>) (DEG C) (NTU) (MG/L) AT1O0N) AS F)
FEBS » 1980
06ees l4as 7.35 1590 60 3.4 7.0 2e0 11.8 96 Y4
MAR
26000 1546 la,58 4230 52 3.3 200 1.0 Y] 5 o3
JUN
03ess 1450 7.148 1530 53 4.1 2640 «00 6,0 73 U
AUG
0900 0930 4,07 %33 65 bob £8e5 2e0 Dol sl o3
oct
02ewe 1500 2420 124 -1} DeH c540 le0 5,9 70 o3
DEC
03"0 1‘000 b.bZ 993 Lé -’09 lJQU - - - Y.}
N1 THO=
NI1TRO=- NITRO- NITRQO=- NITRO=- NITRO=  GENsAM=
GENy GENe GENs GEN GEN MUNIA «+ NITRO- NITRU= PHOS=
NITRATE NITRITE NU2eNO3 AMMONIA ORGANIC ORrGANIC GENe GEN PrAORUS »
TOTAL TOolAL TOTAL TOTAL TOTAL TortaL TOTAL TuTaL TOTAL
(ML/L (MG/L (MG/L (MG/L (Mo/L (MG/L (MG/L (MG/L (ML/L
DATE AS N) AS N) AS N) AS N) AS N) AS N) AS N) AS NOJ3) AS P)
FEB » 1980
V6eee o 01 010 «02 « 060 .64 «70 o 72 3.2 «070
MAR
-{- T «00 «020 02 «020 lev 1.0 1.0 4,6 «130
JUN :
U3ees .02 «020 « 04 010 1.3 1.3 le3 bel o180
AUG
05eve V& <020 06 «030 lel lel lel Ded 0230
ocr
U2ves 19 «010 20 +020 1.2 1.2 lea 63 «300
DeC
03¢0 02 010 «03 « 020 .74 84 87 3.9 o160
PHOS~ ALUM- ALUM=-
PHORUS » INUM, INUM, ALUM- CADMIUM IR0
ORTHOPH TOTAL SUS~ INUM, TOTAL COPPERS TOTAL
OSPHATE RECOV=~ PENDED LIS~ ARSENIC RECOV~- DIS~ RECOV=-
TOTAL ERABLE RECOV., SOLVED TOTAL ERABLE SOLVED ERABLE
(MG/L (UG/L (UG/L (UG/L (uG/L (U6/L (UG/7L (UG/L
DATE AS P) AS AL) AS AL) AS AL) AS aS) AS CU) AS CU) AS FE)
FEB » 1980
U6s0e «070 - - - - - - -
MAR
2644 120 - - -— - -- -- --
JUN
03..e 100 - -- - - - - -
AUG
0S5e¢es «230 - - - - - - -
ocTY
02eee «300 190 30 lo0 '} 0 2l 430
DEC
03..0 <150 - - - - - - -
IRON LEAD» MANGA= MANGA=
SUS~- LEAD SuUS- . NESE s NESE » MANGA= MERCURY NICKELS
PENDED 1RUN, TOTaAL PENDED LEADs TOTAL SUS- NESE » TOovAL TOTAL ZINCy
RECOV- DIS~ RECOV~- RECOV=- DIs- RECOV~- PENDED DIS~ RECOV~ RECOV~ 01S-
ERABLE SOLVED ERABLE ERABLE SOLVEL ERABLE RECOV. SOLVED ERABLE ERABLE SOoLvey
(UG/L (UG/L (UG/L (UG/L (Us/L (UG/L (UG/L (UG/L (Us/L (UG/L (Uo/L
DATE AS FE) AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS NI) A3 2ZN)
OCT » 1980
02e¢es 90 340 2 2 0 20 10 10 ol 2 “
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TIME
DATE
FEd » 1980
V6eee 1600
MAR
20cee 1230
Jun
O4eee 1000
AUG
['[- Py 0930
oCt
V2esos 0945
UEC
03¢ee 124>
CALCIumM
VIS~
SULVEY
(MG/L
DATE AS CA)
FES » 1980
06ecee 49
MAR
26ees “6
JUN
O4see 26
AUG
06eee 34
ocrt
02eee 39
LEC
03¢ee 46
SOLIDS,
RESIDUE
AT 180
DEGe C
DIs-
SOLVED
DATE (MG/L)
FEB » 1980
06cee 451
MAR
26eee 337
JUN
06,0 321
AUG
06eee 277
uCr
02eee 323
DEC
03ecee 435
PHOS=
PHORUS »
TOTAL
(MG/L
UATE AS P)
FEB » 1980
060 204000
MAR
260 13.000
JUN
[ P 64000
AULG
06eee 3.400
ocT
02e0e 9.800
VEC
03cee 18.000

Table 7.--Chemical and physical parameters, January to December 1980, for Swift Creek at Facil

STktA%
STAGE
(FT
AbBUvE
DATUM)
2407

2.72

MAOLNE =
SlumM,
uis-

SOLvVED
(Mo/L

AS MG)

L7
13
12
la

16

16

SOLIVS»
SUM OF
CONST I~
TUENTS
UIs-
SOLVED
(MG/L)
s

198
239
204

306

PHUS-
PHORUS »
ORTHOPH
OSPHATE

TOTAL

(MG/L

AS P)

19.000

13.000

6,000
3,400
64400

13.000

STrEAM=
FLOWs
INSTAN=
TANEOUS
(CFS)
64
98
8l
53
“2

43

SOUIUMe
viS=
SULVED
(MG/L
AS NA)

44
43
29
¢l

26

59

SOLIOS»
DIs-
SQLvVED
(TONS
PER
AC=FT)

o6l
N
.Ju
Y

99

ALUM=
INUM,
TOTAL
RECOV=
ERABLE
(uG/L
AS AL)

SPE=
CIFIC
CON-
DuCT=-
ANCE
(MICRU=~
MHOS)
620
265
«10
«20
495

722

Suulium

PERCENT
33
3
er
264
26

4l

SOLIUSy
LIS~
soLved
(TONS
PER
UAY)

Tu.8
897
715
39,7
3649

5006

ALUM=
InUM,
SUS=-
PENLED
RECOV.
(UG/L
AS AL)

270

Pr
FIELL
(UNITS)

6ot

o.l

SOD1UmM
AL=
SORP=
TION
RAT10

.8
ot

9

NITRO=
GEN»
NITRATE
TUTAL
(MG/L
AS N)
243
2.1
3.0
led
Ky

3.6

ALUM=
INUM,
018~
SOULVED
(UG/L
AS AL)

60

TeMPER=
ATuRr. «
waTkr
(LEG )

12.0
200
2640
2840
2645

15.0

POTAS-
SIUMe
u1s=~

soLveO

(Mo/L

AS K)

ot

“el

NLTHYU=
Gty
NTRITE
TOTAL
(ML
AS N)

«120
« 240
«200
120
« 180

440

ANT 1=
MUNY »
TOTAL
(Uo/L
aS s8)

20

Tuk=

slu=

ATY
INTUY)

ALKA=
LINLITY
(MO/L
AS
CACLI)

11

4
1o
“wf

26

N1TrO=
GENo»

NUZenNULI
TutaL

(MG/L

AS N)

2e4

2¢3

3.2

Jeo

4.0

ANT |-
MUNY o
SuyS-
PENDED
ToTaL
(UG/L
AS SH)

QAYGENSY
uis=-
SULVED
(M6/7L)
8ol
“ed

Jel

“ol

CAKRBON
UIVKIDE
D1S=~
SuLveD
(Mo/L
aS Cu2)
ded
Jel
6.4
Yed

a9

46

NITRO=
GENy
AMMONT A
ToTaL
(MoL/L
AS N)
T7.400
0400
2.700
24000

<010

7.300

ANTI=-
MONY o
015~
SOLVED
(Vo/L
AS SB)

OKYGENY
vis-
SULVED
(PEr=-
CeNT
SATUR=
ATLOW)

T4
“o

“3

49

SULFATE
nisS=

SuLVED
(MG/L

AS Su4)
200
190
ve
98
1o

190

NI TrO=-
GENY
URGANIC
TOTAL
(MG/L
AS N)

3.6

ARSENIC
ToTAL
(UG/L
AS AS)

UAYGEN
DEMANL e AARY=
BlOCHEM NESS
UNINHIR (MG/L
9 Uay Ad
(ML/0L) CACO0OJ)
YeS5 190
Be2 1
5e0 Liv
e lat
6.9 iob
6ev IT-1')
ChLO=~ FLUVU=-
wlDb s RIuts
ViS~ vis-
SULVED SOLVEV
(MO/L (MoL/L
AS CL) AS F)
i6 (%]
le Se0
le Jev
Ll Je¥
1> 3e6
L7 6ed
NI TRU=
GENeAM=
MONIA NITrO=
UROGANIC GENe
ToTaL TOTAL
(MG/L (Mo/L
aS ) AS N)
¥} 13
Yed 1¢
35 6.7
Jel “eD
«70 “ol
v e
CAUMIUM
TOTAL COPPERY
ReCUV= VIs=
ERABLE SULVEY
(Uo/L (Vo/L
AS CL) AS CU)
1] 2

HAND=
NESSe
WuNCAR=
dUNATE
(MG/L
CaL03)
1X-1')
u?
LE}
Liv

Lv

SILICAY
vils=-
suLvev
(MO/L
AS
Sju2)
1y
(%
13
L7
L7

19

NLTRO=
GENY
TOTAL
(Mu/L
AS NUJ)
59
-2
30
2V
1y

65

IRUN
TOTAL
RECUV=
ERABLE
(UG/L
AS FE)

240



Table 7.--Chemical and physical parameters, January to December 1980, for Swift Creek at Facil--Continued

IRON LEAU MANGA= MANGA=
SUS- LEAD S5 NESE ¢ NESE » MANGA=
PENDED IRUNY TOoTAL PENUVED LtAbs ToTAL SusS~- NESE »

RECUV~ DIS- RECUV=  RECUV= Lis- RECUV=  PENVED uls=-
ERABLE SULVED ERABLE ERAGLE SULVED ExABLE RECOV, SOLVED
(UG/L (UG/L (W60 (UG/L tue/L {(vo/L (Uo/L (vo/L
VATE AS FLB) AS FEb) AS Py) AS ¥B) AS PB) AS MN) AS ™N) AS #N)

FEB o 1980
06000 - - - - - .- - -
MaR
35- e - .- - - - - bt -
JUN
040ce - - -- - - - .- -
AUG
06eee i - - hdd - i hadad .=
uCT
02¢es 190 50 2 1 1 Wl 20 20
VEC
03... -- -- -- -- -- -- -- --
STHON= STRUN= RADIUM
MERCUKRY NICKEL TIUM, TIUMe STRUN= 2209
TOTAL TOTAL TOTAL SUS= TIumM, DIS= ZINCo CANBUN

RECOV=- RECOV- RECOV- PENDED OIS~ SOLVED vis- URGANIC

ERASLE ERABLE ERABLE ~ECOV, SuLvev RAUON SULVED TuTaL

(UG/L (UG/L (UG/L (UG/L UL/ ME THOO (UG/7L (MG/L
OATE AS HOG) AS NI) AS SR) AS SR) AS Sd)  (PCI/L) AS IN) AS ©)

FEs o+ 1980

V6ese - - .- -- 80 -- -- le
MAR

26400 - - - - .11} 19 - 30
JUN

Vbeoo - -- 100 50 50 - - 1o
AUG

06ece - -~ - - 89 - - 1y
ocy

02... <.l 2 - - 70 59 3 15
vEC

03,00 - -- - -- 80 - - le

21



Table 8.--Chemical and physical parameters, January to December 1980, for Rocky Creek near Houston

STREAM STREAM~
STAGE FLOW,
(FT INSTAN~
TIME A30VE TANEOVUS
DATE DATUM) (CFS)
FEB o 1980
0Deee 1230 439 13
MAK
26eee 1645 4466 19
JUN
03e0e 131> 3,40 29
AUG
07e0e 1209 3.d82 T.8
StP
€Jeee 1500 3.306 «00
LEC
Oleoe 1630 J.88 vl
MAGNE -
CaLClum SluMs  SOUIUM,
OIS~ LIS~ VIS~
suLveD SOLVED SOLVED
(MG/L (MG/L (MG/L
LATEL AS CA) AS MG) AS NA)
FEbs o 1980
05.-. J.J lo“ JO“
MAR
- rye 2.3 1.3 3oV
JUN
D3cee - - -
AUG
0’... 3.5 l.“ 3.2
SEP
900 - - -
VEC
01..1 443 2.0 S.2
SOL1USy
RESIDUE
AT 130
DEG, C
DIs~-
SOLVED
UATE (MG/L)
FEB « 1980
05e0e [-1.]
MAR
26000 1£3
JUN
03ecee -
AUG
07eee 85
DEC
Uleeo [4
NITRO=
NITRO= GENsAM=-
GENe MUNJIA ¢
URGANIC ORGANIC
TOTAL TOTAL
{MG/L {MG/ZL
DATE AS N) AS N)
FEbB 9 1980
* 0%e0e «50 52
MAR
26vee «8Y «90
JUN
03... lQo l.o
AUG
076ee 1.2 le2
VEC
[ P o 74 o706

SPE~
CIFIC
CON-
wuUCT~
ANCE
(MICRU~
MHOS)
50
LY
“8
o2

20

SuUDTuM

PERCENT
34
36
sl

36

SOLIVUS»
SuM OF
CONST [~
TUENTS
OIS~
SOLYED
(MG/L)

30
28

NITRO~
GENy
TOTAL
[§. (74N
AS N)
.b?
o906
lel
lete

78

PH
FIELD

(UNITS)

“eb
“4e>
Deld
Se0

Sele

SULIUM
AD-
SURP=
TION
RATIO

o4
ol

ol

]

SOLIDS,

DIS~-
SOLVED
(TONS

PER
AC~FT)

.09

NITRO~

GENs
ToTAL
(MG/L

AS NU3)

245
4.2
Se0
6.2

3.5

TEMPER=

AlTURE »
WATER

(DEG C)

6.0
20.0
2340

es.0

1240

POTAS~
SIUMe
VIS-

SULVED

(MO/L

AS K)

J
.5
Q6

«6

SOL IS

1S~
SOLVED
(TONS
PER
DAY)
2ottt
.84

1e79

2408

PrUS~
PHORUS o
TOTAL
{MG/L
AS P)
e 140
«300
«390
«320

«230

22

TUR=-

slu=

1y
(ivTU)

1.0

ALKA=
LINITY
(MG/L
AS
CACOJ)

NITrU~
GENo

NITRATE
TOTAL

(ML/L

AS N)

'

.0“

07

olé

-00

PHOS~
PHORUS ¢
ORTHOPH
OSPHATE

TOTAL

(MG/L

AS #)

270

380

310
«230

OXYGEN
vils-

SOLVED

{MG/L)

13.7
7.2

6.9

T.0

CARRUN
DIVXIDE
DIS-
SULVED
(ML/7L
AS CU2)

38

NITRO-
GENy

NITRITE
ToTaL

(ML/L

AS N)

<010
020
020

020

«020

ANT |~
MONY »
TOoTAL
[LV74 N
AS Sd)

UAYGENS
[V} $- 2
SULVED
(PEr=
CENT
SATUR=
ATION)

109
78
19
Ha

a7

SULFATE
OIS~
SULVED
(MOL/L

AS SU4)

S.8

6.2

NITwnU=-
GENy

NOZ+NOJI
TOTAL

MG/

AS WN)

«05
o U0
.09

.lb

02

STRON~
TIumM,
DIS~

SOLVED

(uG/7L

AS SR)

30
40

10

UAYGEN
DEMAND »
sluCHeM
UNINHIY
S DAY
(MG/L)

o8

1.2

4

CHLU~
RILE
D1S-
SULVEV
(Mo/L
nS CL)

Y.l

Bel

NI TRO=
GENY
AMMON] A
ToTaL
tMG/L
AS N)

«U20
010
030
«050
020

RADIUM
226y
DIS~

SOLVED
RADON
METHOD

(PCI/7L)

.Zd

HaRD=
NESS
(Mu/L

cACu3)

le
11

1>

1v

FLUO~
RIDE s
D]S=-
SULVED
(Mu/L
AS F)
.d
.I
.2
.‘

ol

CARBON»
ORGANIC
ToTAL
(MG/L
AS C)
23
32
a7
32

26

HARD=
NESS e
NUNCAR=
BONATE
(MG/L
Cacod)

10

4

SILICA.
VLS~
SuLveb
(MG/L
AS
510¢2)

“os

245



Table 9.--Chemical and physical parameters, January to December 1980, for Camp Branch near Genoa

SPE- OXYGEN
CIFIC 0IS=-  OXYGEN HARD=
STREAM  STREAM=  CON- SOLVED DEMANDs  HARD=  NESSs
STAGE  FLUWs  DUCT- TEMPER=  TUR-  OXYGENs  (PER- BIDCHEM  NESS  NONCAK-
(F1 INSTAN=  ANCE PH ATURE,  BID- DIS= CENT  UNINMIB  (MG/L  BONATE
TIME  ABOVE  TANEOUS (MICRO= FIELD  wATER 1Ty SOLVED  SATUR- 5 DAY AS (MG/L
DATE VATUM)  (CF3) MHOS)  (UNITS) (UEG C)  (NTU) (MG/L)  ATION)  (MG/L) CACO3)  CACO3)
FES 5 1980 :
06eee 1745 13.16 2.0 92 9.5 9.0 1.0 11.2 96 1.8 37 25
MAR
2640s 1045 13.33 5.5 55 4.0 17.0 v 7.0 n 1.7 28 20
Jun
0dees 1130 13.0% +00 - -- -- -- -- -- -- -~ -
SEP
29¢0s 1430 13,05 00 -- -- - - - - - - -~
DEC
TP 1300 13.25 a0l 77 6.6 1.0 -- 9.0 8l 1.3 36 29
MAGNE = SODIUM  POTAS- CARBON CHLO-  FLUO=  SILICAs
CALCIUM  SIUMs SODIUM,s Au- SIUMs  ALKA- DIOKIDE SULFATE RIDEs  RIDEs  UIS-
Dl5- DIS-  ULIS= SORP= DIS-  LINITY pIS=  DIS- D1S- DIS=  SOLVED
SOLVED  SOLVED SOLVED TION  SOLVED  (MG/L  SOLVED SOLVED SULVED  SOLVED  (MG/L
(MG/L (MG /L (MG/L  SODIUM  RATIU  (MG/L AS (MG/L (MG/L (MG/L (MG/L AS
DATE  AS CA)  AS MG)  AS NA) PERCENT AS K}  CACO3) AS C02) AS S04) AS CL)  AS F) siv2)
FEB o 1980
06.4. 8s2 4.0 9.8 25 oo .l 12 -- 9.3 12 o3 12
MAR
2644s 6.3 2.9 4.7 217 oo .2 8 - 12 9.9 .3 4.8
Jun
Oaus - - -- - - - - -- - - - --
SEP
29444 - - - -- -- -- -- -- - - -- --
DEC
0less 7.6 4,2 7.3 30 o5 .3 7 5.1 18 10 .2 12

SOLIDSs SOLIOSs
RESIDUE SUmMm OF SOLIDSs SOLIDS, NITRU= NITRO= NI TRO= N1TRO=-

AT 180  CUNSTI- DIS~ VIS~ GENs GENo GEN GEN
DEbe C TUENTS, SOLVED SOLVED NITRATE NITRITE NO2¢NO3 AMMONIA
DIS~ DIS- (TONS (TONS TOTAL TOTAL TOTAL TOTAL
SOLVED  SOLVED PER PER (MG/L. (MG/L (MG/L (MG/L
VATE (MG/L) (MG/L) AC~FT) DAY) AS N) AS N) AS N) AS N)
FEQ » 1980
06400 154 59 .21 N1y <00 010 «0l «040
MAR
20sae 162 “6 .22 2.44 «01 «020 «03 «000
DEC
Olese a3 64 «19 1.60 <00 «010 o1 «010
NITRO= PHOS=- o TRON
NITRO= GENsAM= PHORUS » -
GENe  MONIA ¢  NITKRO=  NITRO=  PHOS=  ORTHUPH  ANTI- TIUMs CARBON
ORGANIC OKGANIC GENs GEN» PHORUSs OSPHATE MUONY o DISt ORGANIC
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TUTAL
(MG/L (MG/L (MG/L (MG/L (MG/L (MG /L. (UG/L o/t (MG/L
DATE AS N) AS W) AS N) AS NO3) AS P) AS P} AS Sd) AS SR) AS C)
FEB » 1980
06e0e l.2 1.2 1.2 5.5 «090 080 0 20 56
MAK
26400 l.6 1.6 leb 7.2 250 «230 - 10 68
VEC

Olese 1.2 le2 1.2 Seb «190 «190 0 20 44
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Table 10.-~Chemical and physical parameters, January to December 1980, for Suwannee River at Suwannee Springs

SPE~- OXYLENY
CIFIC vis- OXYGEN LU=
STREAM STREAM=  CON= SULVEU DEMANUS rluks
STAGE FLOW, ouCt - TeMPER= Tur- UXYGENe (PER=- s10CntM uls-
(7 INSTAN- ANCE PH ATURE » slo=- DIS- CENT UNINALB SULVED
TIME ABOVE TANEUUS (MICRO- FleLb aATER 1Ty SOLVED SaTur= 5 DAY (MO/L.
DATE VATUM) (CFS) MHOS) (UNITS)  (DEG C) (NTU) (MG/L) ATION)  (MG/ZL) AS F)
FEY ¢ 1980
05¢00 0930 44,96 2060 65 4> Te¥ 2e0 10.6 8/ lev o
MAK
27eee 1430 S4.65 «090 L1 40l 2040 1.0 6.8 T4 leb )
JUN
03ees 1200 44,30 1660 75 S48 2440 lev 59 69 lea 3
AUG
05e00 1050 40,78 693 129 beb6 2845 240 9.9 > 1.6 3]
SEP
30eee 1500 38.25 197 200 fe2 26.0 2.0 4e9 59 ol ol
DEC
O0leee 1445 4le.92 993 72 be8 13.0 -—- de9 83 8 of
N]TRO=
NITRO= NITRO= NITrO- NITRO= NITRO= GENsAM-
GEN» GEN»y GENo BENY GENo MON1A » NITRO=- NI TrRO=- PRUS=
NITRATE NITRITE NU2+NO3 AMMUNLIA  OROLANIC  URGANMIC GEN GENS PrOKUS «
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL ToTaL ToTaL TOTAL
(MO/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (ML/L
OATE AS N) AS N) AS N) AS W) AS N) AS N) AS N) as nod) as #)
Fts » 1980
0900 .13 «020 .15 «180 67 85 1.0 “, 4 «630
MAR
Cleee «06 «020 08 «280 lel le3 le4 bed o410
JUN
0300 29 «030 32 <040 1.1 lel 1ot 6> LT
AUG
USeee .22 « 020 24 «100 1.2 1.3 led 6.8 o520
SEP
30000 57 «010 58 o040 4l ) 1.0 4eb 1.000
UEC
Oleee ol «030 bl e230 o4 1.0 led> oef «860
PHOS= ALUM= ALUM=
PHORUS » INUM, INUMS, ALUM= CALUMIUM 1KUN
ORTHOPH TOTAL SUS= INUM» TOTAL COPPER s TOTAL
OSPHATE RECOV= PENDED D15~ ARSENIC RECOV= DIS- RECOV=
TOTAL ERABLE RECOV. SOLVED TOTAL ERABLE SOLVED ERABLE
(MG/L (UG/L (UG/L (UG/7L (UG/L (UG/L (UG/L (UG/L
DATE AS P) AS AL) AS AL) AS AL) AS AS) AS CD) AS CU) AS FE)
FEB » 1980
0S5eee «590 - - - - - - -
MAR
2760 «390 - - - - - - -
JUN
03¢0 «400 - - - - - - -
AUG
05400 520 - - - - - - -
SEP
I0e0e 1.200 150 60 90 2 ] 2 270
DEC
O0leee «860 - - - - - - -
IRON, LEAD» MANOGA= MANGA=
SUS=- LEAD» SUS=- NESE » NESE » MANGA= MERCURY NICKELSs
PENDED IKONs TOTAL PENULD LEAD TOTAL SUS~ NESE TOTaL TOTAL Z1INC» CARBON

RECOV- DIS- RECOV- RECOV- 0IS- RECOV=- FENDED DIS- RECOV=~ RECOV=~ ) £ ORGANIC

ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE SOLVED TOTAL

(UG/L (UG/L (UG/L (UG/L (uG/L UG/ (uG/L (V6/L (UG/L (vo/L (UG/7L (MG/L
DATE AS FE) AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS Ho) AS NI) AS ZN) AS C)

FEB » 1980

0%eeo - - - - - - - - -— - - 39
MAR

2leee -— -— - -— -— -— - - - - - 44
JUN

03eee ’ .- - - - - - - - - - - 37
AUG -

05eee e -— - - es -— - - - - - 33
StP

30eee 70 200 0 0 0 10 [} 10 <.l 1 0 19
LVEC

0leee - - - - - - - - - - - 3l
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Table 11.--Chemical and physical parameters, January to December 1980, for Withlacoochee River near Pinetta

SPE - ORYGENSY
CIFIC vIs- ORYoLEN FLLO=
STREAM STREAM= CON~- SOLVEY UEMANUD kluts
STAGE FLOWs DUCT= TEMPER= TUk~ OXYGENY (PER~ BIOCHE™ visS-
(rT INSTAN= ANCE Pr ATUKE » glu- LIS~ CENT UNINHILY SULVED
TIme ABUVE TANEQUS  (MICRO=- F{ELD waTen {7y SULVED SATUR= S vay (ML/7L
DaTk VATUM) (CFS) MHOS) (UNITS) (DtL C) {nNTU) (MG/L) ATION) (MG/L) AS F)
FEb » 1980
[T 1015 13.062 4530 60 hed leu 1o 10,6 -4 1.3 ol
MAK
2%eee 1400 23,22 10200 “b beb 18.0 20 7.7 80 let Y4
JUN
03eee 1000 Be90 1260 140 6.l 2440 10 5.0 53 lel Y4
AUbL
0500 1200 71,08 2ul 260 Tes 2645 4.0 kR Y 2] N
St.pP
2900 1200 680 190 370 1e2 24> 2.0 (X9} 12 5 o3
LEC
Olees 1030 6498 250 <0 lets 1eeb - 5.3 -7 le2 ol
NITRO=~
NITRO= NITRO- NITrU= NITHrO= NITRO=  GENsAM=
GEN« GEN» Gt Ny GENY GENe MONLA NITRO= N1 TRO- PHUS-
NITRATE NITRITE NOZ+NU3  AMMONIA  URGANIC ORGANIC GEN» GeNy PHORUS »
TOTAL TUTAL TOTAL TUTAL TOTAL TOTAL TOTAL ToTaL TOTAL
(ML (MG/L (ML/L (MG/L (MG/L (MG/7L (MG/7L (MG/L (MG/L
DATE AS N} AS N) AS N) AS W) AS N) AS N) AS N) AS NOJ) AS P)
FEB » L1980
U4oee 05 «020 <07 <030 « 65 .68 o715 3.3 «U90
MAK
2%c0e <04 <020 «06 «0lu 62 o613 69 3.1 «U90
JUN
03eee 31 <020 33 NITY 2.0 2.0 243 i1 «160
AUG
U5e00 «28 010 29 1.1 64 «72 1.0 445 -1
SEP
2900 «32 «020 e 34 «UB0 .16 24 «o8 2eb o230
DEC
Oleee «31 «020 «33 «UBOD 54 «60 «93 4.l «300
PHOS- ALUM= ALUM=
PHORUS » INUM, INUM,y ALUM= CAUMIUM TRONy
ORTHOPH TOTAL SUS~- INUM, TOTAL COPPER, TUTAL
OSPHATE RECUV=- PENDED DIST AKSENIC RECOV= DIS- RECOV=-
TOTAL ERAGLE RECUV. SULVED TOTAL ERAGLE SuLVEV ERABLE
(MG/L (ussL (UG/L (U671 (V7L (Vo/L (UG/7L (UG/L
DATE AS P) AS AL) AS AL) AS AL) AS AS) AS CD) AS Cu) AS FE)
FEB » 1980
Oueee 070 - -- -- - -- -~ -
mar
28000 <070 - -~ - - - - -
JUN
03e0e o150 -- - -- -- -- - --
AUL
05e0e 160 - - - -- - - .-
SEP
2900 220 100 20 80 1 0 3 200
DEC
Oleee «300 - - .- .- - - -
IRON»y LEAD» MANGA= MANGA=
SUS~ LEAD SUS~- NESE » NESE o MANGA= MERCURY NICKELe
PENDED IRONY TOTAL PENDED LEAD» T07AL SUS~- NESE » TOoTAL TOTAL ZINCo CARBUN Y
RECOvV~ VIS~ RECOV=  RECOvV- 0I5~ WECOV~- PENUED VIS~ RECUV-  RECUV- VIS=  ORGANIC
ERABLE SOLVED ERABLE ERABLE SOLVED LRABLE RECOV, SOLVED ERABLE ERAYLE SULVEY TOTAL
(UG/7L wersL (uG/L (uesL (UG/7L (UG7L (UG7L (UG7L (UG/L (UG/7L (uo/L (Mu/L
DATE AS FE) AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS NI) AS 2Zwn) AS C)
FEg » 1980
04e0e - -~ - el == - Ll —— -~ bl -~ 18
MAR
28000 - - - - - - -- - - - - 24
Jun
03400 - - - - - - bt - - - .- 17
AUG
05¢0e - - - - -~ - - - - - - la
SEP
r-L I 110 90 2 0 2 30 0 30 <.l 2 2 9.4
OEC
Oleoe - - - - .- - - -~ - - - 13
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TIMe
DATE
JAN o 1voU
03eee 1500
fFey
060 1100
MAR
0Yeee 1300
2900 1700
MAY
02400 1320
28ece 114>
JUN
28000 1lad
JuL
244000 130v
AUG
2. T 1450
SEP
22ess 1545
[{ea 1
JVeee 1315
wNOV
) % PN 1339
DEC
03eee 1300
CALCluM
0I5~
SULVEY
(MG/L
DATE‘ AS CA)
JAN ¢ 1980
03,00 44
FEB
06e0e 6.l
MAR
0Yeee 2V
2900 6.1
MAY
02ese 20
28e0e 27
JUN
24400 42
JUL
Chese 46
AUG
2Beee «?
SEP
22000 4d
ocT
30eee “3
NOV
1300 ET]
DEC
03... 3

Table 12,--Chemical and physical parameters, January to December 1980, for Suwannee River at Branford

STREAM
STAGL
(8]
ABOVE
DATUA)
7430
11.07

lv.a5
20,21

18,58
12.02

dev2
6.15
6,063
Se43
.22
5e25
Sell

SUD1IUM,
uls-
SOLVEY
(MG/L
AS NA)

Do
8.0

6.3

STREAM=
FLOUwe
INSTaN=
TANEOUS
(CFs)
4nal
8000

1300
18800

Lea0V
8910

S420
3960
“320
3430
3160
3295
3630

SO0IuUM

PERCENT
v
30

14
29

11
10

-]

12
11

SPE~
CIFIC
CUN-
UCT=-
ANCE
(MICrU-
MHOS)
195
1]

150
o4

1<1
2v0

290
3u2
s
330
298
286

245

SODTum
AD-
SORP=
TION
RATIOQ

.2
«3

«3

Pr
FIELD
(UNITS)
1.0
6.3

6.8
SR

beH
6eb

6.3
6.9

7.8

SOOIUMe
POTAS-
S1um
vis-
SOLVED
(MG/L
AS NA)

B.6
6.2

5.3

TEMPER=
ATurt e
wATER
(be6 C)
15.0
Je0

16.0
18.0

2U.0
23.5

24.0
29,0
25,5
2640
210
185
17.0

POTAS=
S1UM,
LIS~

SOULVED

(MG/L

AS K)

.9
1.2

6
1.3

9
.6

6
b
.6
S
]
o7

5

26

OXYGENS
vis-

SULVEU

(MG/L)

6.4

ALKA=-
LINITY
(MG/L
AS
CACO3)
68
12

51
19

50
(-]

120
130
120
130
120

110

OXYGENS»
DIS-
SOLVED
(PER=-
CENT
SATUR=
ATION)

6Y

SULFATE
D1S~-
SULVED
(ML/L

AS S04)

coLI-
FORMs

FECAL

0.7
UM-MF
(COLSe/
100 ML)
nll

38

35
X20

Kla
13

160
(S-11]

K&6
100
K10

K8

CHLO-
RIOE
V1S~
SOLVED
(MG/L
AS CL)

8.3

7.2
6.7

6.5
6.3

5.7
53
5.7
5.6
Sel
6.9

6.3

STREP=-
Tucocct
FECAL
K AGAR
(CULS,.
Ptk
100 ML)
K6
25

K23
K22

K7
Kla

Kaa
K2e
K2
K28
<2

Ké

FLUO=
RIDE»
LIS~
SOLVED
(MG/L
AS F)

]

ol
ol
ol
2
2
.2
.2
3
o2
o2
.2

.2

HAKD=
NESS
(MG/L
AS
CACD3)
90
24

64
¢l

63
87

140
150
150
160
140

130

SILICA»
D15~
SOLVED
(MG/L
AS
sivgl
8.6

6.8

Bed
BeY
8.3
8.0

8.3

HARD=
NESSe
NUNCAR=
BUNATE
(MG/L
CACO3)
2e
12

13
2

13
19

15
18
33
28
24
18

20

SULIDLS»
RESIDUE
AT 180
VEG. C
vlis-
SOLVED
(MG/L)
139
Y

108
82

104
137

160
.18
200
183
193
189

164



Table 12.--Chemical and phyaical parameters, January to December 1980, for Suwannee River at Branford--Continued

SOLIuS
Sum OF SULIDSe S0
CUNSTI= vis=-
TUFNTS, SOLVED S
vIsS=- (TONS (
SOLvVED PER
DATE (MG/L) AC=F V)
JAN + 1980
03e¢0e 11> .19
FES
06eee 46 ell
MAR
U9eee Be eld
290 42 ell
MAY
Vlesne 144 ola
28eee lue ol9
JUN
2%e0e 156 22
JUL
24000 10 o6
AUG
28eee 173 27
SEp
22ees 180 25
ocY
30eee 169 26
NOV
ldeee lev 26
VEC
03eee 133 22
NITRO= NITRO=-
GENS GEN+aM=
ORGANIC  MUNIA ¢
vls- ORGANIC
SULVEU TOTAL
(MG/L (MG/L
Dalt AS N) AS N)
JAN + L9800
030ee 49 62
FEu
06000 =13 65
MAK
0Yeee o5 «95
29600 «60 72
MAY
02eee D6 «63
2Beoe o35 o716
JUN
240 o1l 21
JuL
24000 07 ola
AUG
CBeee 1Y «33
SEP
22e0e e U9 olé
ocr
30eee ole 27
NOV
1300 o 24 a5
DEC
03ese «28 «50

LIuSe N
oIS~
OLVEL NI
TUNS T
Ptr (
OAY) A
1320
1770

eeln
4160

4610
3300

2349
2010
2330
lo90
1650
le80

lelo

NITRO=-
GENy
vls-

SOLvVev

(MG/L

AS N)

NITRO=- N]TRO-
1TrU- NITRO=- NITRU= GENY NI TKO=- GENo N
GENe GENy GENe NOZeNOJ OENY AMMUNT A
TRATE NITRITE NUZeNU3 VIS~ AMMONT A 0Is= AM
OTAL TOTAL tuTaL SULVED TOoTAL SOLVeD T
MG/L (MG/L {Mu/L (MG/L (MG/L (ML/L {
S N) AS N) AS N) aAS W) AS N) AS N) AS
1 020 T4 ) 100 «100
.l0 <010 ell ol0 « 060 070
«33 «010 o34 o« 34 +030 +000
- - o0y ol0 « 050 070
o430 «010 o3l «33 «060 +Vul
- - o923 5-X] 040 <020
- .- .96 ) 010 U4l
- - 37 87 «000 «000
-- - .78 lel <030 o040
1.0 <000 leU lev «000 «000
90 «010 o1 «91 « 050 o040
- -- 97 o917 «100 110
S <020 o717 o177 «000 «020
NITRO- NITRO=- PHOS=
GENeNH4  GEMeAM= PHORUS «
+ ORG, MONJA » NITRO= NITRO~- PHOS- ORTHOPH
SUSP, URLANIC GEN+ GENy PHORUS s OSPHATE
T0TaL LIS. TOTAL TOTAL T0TAL ToraL
{MO/L (MG /L (MG/L (MG/L (MG/L (MG/L
AS N) AS N) AS N) AS NOJ) AS P) AS PO&)
<03 -1 l.1 5.0 1.300 3.1
o 04 .ol o 76 Jeb 210 o3
20 o715 le3 S.7 «220 oY
U5 N-¥4 o8l d.06 <190 -
«03 <6l 9% “e2 220 34
«39 37 1.3 S.7 «200 -
« 06 old le2 9.2 220 -
«07 0/ 1.0 4.5 .110 -
el0 23 1.1 449 170 -
«05 09 1.1 9.0 o170 o 37
<09 ol8 1.2 5.2 220 67
.10 35 le 6.3 0290 -
.20 «30 1.4 9.6 «350 )

27

1TrO-
GEN
MON [ A
oTaL
MO/L
Nr4 )
.l‘
07

o4
«00

07
05

.01
«00
«04
«00
« 06
.12
<00

N
AM
S

(
as

PHOS-
PHORUS ¢
TOTAL
(MG/L
AS PO4)

4.0

-2

67
58

.67
.61

07
36
x-14
52
.67
89

1.1

1TRrO=-
GENy NITrU~-
MONLA GENY
vls=- URGANIC
OLVED ToTaL
MG/L (ML/L
NH&) AS N)
.13 574
09 17
00 92
09 67
<05 57
03 T2
«05 20
N el
05 «30
+00 olé
.0 .22
.16 35
.03 50
PHUS-
PHURUS o
vis-
SOLVED
(MG/L
AS V)
1.300
160
«190
o140
o140
150
110
100
«170
150
210
270
«320



Table 12,~~Chemical and

ANSENIC
vis-
SULVEV
(us/L
Dale AS AS)
JAN « 1980
03¢0 -
FEy
06eee 1
MAR
09e¢ee e
CYeee b
MAY
02eee 1
2800 -
JUN
24ees -
JUL
24ene 1
AUG
CBees -
Skv
2leee -
ocy
300.. -
NOV
13000 --
beL
03e0s 1

ARSENIC
TOTAL
(vo/L
AS AS)

sical parameters, January to December 1980, for Suwannee River at Branford--Continued

ARSENIC
SUs-
PENDEV
TOTAL
(Uo/sL
AS AS)

HARIUM,
TOTAL
RECOV=
ERABLE
(UG/L
AS HA)

100

BARIUM,
SuS-
PEANOLV
RECUV=
ERAKHLE
(uo/sL
AS dA)

28

BARIUM,
VIS~
SuLvev
(Uo/L
AS BA)

CAUMIUM
ToTaL
RECOV=-
EHRAHLE
(Vo/L
AS Cv)

CADMIumM

SUS-
PENDED
RECUV=-
ERABLE
(U67/L
AS Cu)

CADMIUM
LIS~

SoLvVeY
(Ve/L

AS CV)

CHRU=
MIUMy
TOTAL
RECOV~-
ERAOLE
(VG/L
AS CR)

10

10

CHRO=
MIUM,
SUsS-
PENDED
RECOUV.
(LVo/L
AS CRr)



Table 13.--Chemical and physical parameters, January to December 1980, for Santa Fe River at Worthington Springs

TIME
palt
MAY o 1979
10e0e 1220
30ees 1¢S5
JUN
260 1250
JuL
I'4-TXRY 1530
AUL
k] T v7¢0
(V{3 ]
05e0e L1145
NOV
12ese 1015
DEC
0Ye0e 1800
JAN « 1980
0b4.e, 1020
FEB
07ees 12290
MAR
0Ye0e l82¢0
290 0900
MAY
02ees 1700
2lees 1735
JUN
24000 1545
JUL
2500 0930
AUO
2900 0930
SEP
23ees 0900
NOV
l4e0e 0915
i
CALCIUuM
DIS-
SULVEL
(MG/L
DATE AS CA)
MAY o 1979
10ees 7.8
30eee Te9
JUN
26000 10
JUL
2% 00 14
AUG
3leee E]
ocTt
050 4.7
NOV
12¢0, Ye8
DEC
0900 -
JAN ¢ 1980
0bees 7.5
FEu
07eee Seb
MAR
0Ye0e 5.3
290 5.6
MAY
02e0s 6.1
2Tees 7.0
JUN
F-L T 12
JUuL
250 9.3
AUG
2900 7.0
SEP
23e0e 13
NOV
l4ees 18

STREAM
STAGE
(FT
ABUVE

vaTUM)

10.65
Y73
Te93
7455

13,55

16.70
9,12

laoll

10.62

14.80

12.72
13.10

10.69
11.01

8e53
10.89
10,45
7.95
7.32

SOD UMy
0IS-
SOLVED
(MG/L
AS NA}

7.3
11

STREAM=
FLOwWe

INSTAN~-

TANLOUS
(CFS)

245
89
35
1y

594

1780

107

712

242

642

480
$31

23¢
282

68
270
224

36

1e

SODIUM
PERCENT

32
35
32
29
26
3
42
“5
38

35
35

32
30

27
23
26
23
24

SPF =
CIFIC
CON=
VUCT~-
ANCE
{M]CRO=-
MHOS)

94
90
125
L6%
EL]
53
100
70
102
65

72
70

64
87

146
103

78
140

230

S001uUM
AD-
SORP=
TI0N
RATIO

-]
.6

6
.6
o3
4

6

.6
6

5
.5

.5
S

5
o6
o
o

6

PH
FIELD
(UNITS)

Do
6.0
6.9

Y]

SOL UM
POTAS-
Sium
0IS-
SOLVEU
(MG/L
AS NA}

12
4ol
Se2
Ye6

8.3

6.4

-

-
-

29

TeMPER-
ATURE »
WATER
(UEG C)

23,0
23.0
2540
2145
2945
22,0
20,0
1440
10,0

9.0

18,0
19.0

19.0
23.0

26.5
24,0
25.0
25.0

15.0

POTAS~-
SIUM»
DIS-

SOLVED

{MG/L

AS K)

o7
»0
.8
1.0

8
o7

oY
9

o7
.8

1.0

9
1.5
1.6

UXYGEN
vIs-

SOLVED

(MG/L)

ALKA=
LINITY
(MG/L
CACO3)
|
18
26

ol

32

18

10

10
37
15
13
29

cOLI-
FORM,
FECAL»
0.7

UM=MF
(COLS./
100 ML)

50
W7
37
55
110
33
130
K370
130
30

200
79

39
75

160

>600

120
K37

SULFATE
DIs-
SOLVED
(MG/L
AS S04)

Te4
13
14
12

8.0

8.3
14

12
9.7

8.1
11

8.3
8.0

848
16

8.8

9.9
13

STREP=
Tococcl
FECAL
KF AGAR
(coLs.

PER
100 ML)

240
ol
100
K24
400
K36
64
90
L¥-{]
25

K260
29

25
95

280
K2600

70

K8

CHLO~-
RIDE s
VIS~
SOLVED
(MG/L
AS CL)

12
12
12
14

9.8

9.6
12
18

HARD=
NESS
(MG/L
AS
CACUY)

32
32
LY
S8
0
18
39
30
22

21
21

24
28

51
38
28
92
75

FLUO=-
RIDE»
1] $-34
SOLVEDL
(MG/L
AS F)

)
o2
ol
ol
.2

ol
ol

LY
-

ol
ol

3
ol

.2
ol

HARD=
NESS
NONCAR~-
BONATE
(MG/L
CACL3)

18
14
15
17
12
11

7
12
15

11
16

16
18

14
23
15
23
17

9.9
7.2
$5.9



Table 13,--Chemical and physical parameters, January to December 1980, for Santa Fe River at Worthington Springs--Continued

SULIUSy
RESTOUE
Al 180
DtG. C
vIis=
SULVED
DaTE (MG/L)
MAY o 19179
1Veee 112
30eee 113
JUN
2Oeee 10/
JuL
250 123
auL
Jleoe 18
(Vo8 }
05eee 106
NOV
12¢0e 11l
DEC
09cee -
JAN s 1944
O4eee 100
FEn
0lees -1
MAK
0eee 1.}
290 98
May
02eee Y94
27¢ee 94
JUN
28eee 91
JuL
25eee 117
AUO
2% 00 112
SEP
23eee 104
NOV
l4ees 133
NITRU=
GENY
OROANIC
VIS=-
SULVED
(MG/L
Dale AS N)
MAY 3 1979
10eee -
30eee -
JUN
Cbeee -
JuL
2900 -
AUG
3lees -
oct
0Deee le2
NOV
12ece «68
DEC
0Yeee -
JAN o 1980
[T b4
FEY
07¢ee bl
MAKR X
0Y%eee 67
2900 67
MAY
0Ceee .62
2Teee 64
JUN
C4eee .2t
JUL
2% 00 14
AVL
2900 .06l
SEP
Clees 0l
NOvV
l4eee 34

SULIUS.
SUM OF
CONSTI=~
TUENTS,

DIS=-
SOLVED
(MOL/L)

52
60
70
88
35
37
5
S8
44

40
40

4
46

79
61
48
Ta

113

NITRU=
GENoAM=
MONIA
ORGANIC
TOTAL
(MG/L
asS N)

1.1
92
«65
55

le2

1.3

.78

<B4
72

o 74
«85

«63
o1

«64

«39

o4l

SOLIUS.
VIS~
SOLVED
(TONS
PER
AC=FT)

ol5
o15
15
17
.02
ole

oo

NITRO=-
GENe
DIS-

SOLVED

(MG/L

AS N)

79

<82
84

82
o 74
o 76
86

«85

SOLIDS
DIS=-
SOLVED
(TONS
PER
DaY)

Tael
Cuobe

10.1

65.3
153

11l
141

549
7446

l6.7
85.3
67.7
10.2

4041

NI1TRO=
GEN o NHG
+ ORG.
SUSK.
TOTAL
(MG/L
AS N)

«20
.02
<00
04
34
.10
06
20
«05

«06
.lé

«03
25

«32

<00

<006

NITrU-
GEN»
NU2+eNO3
TOTAL
(MG/L
AS N)

Y
.le
olo
2>

02

12
N1

o0
Nl

NI TRO=
GENoAM=
MONIA
ORGANIC

DIS.

(MO/L

AS N)

«90
«90
-
-}
<86
1.2
72
-1
-3

« 6B
o7l

«65
«60

o2
-1
« 04
o0l

35

NITRU=
GENe

NUZ2+NUI

30

DIsS~
SOLVEL
(MG/L
AS W)

.08

o7
ol¥

-1

.12
25

50

NITRO=
GENe
TOTAL
(MG/L
AS N)

«93

lel

1)

«91

NITRO=
GEN»
AMMONIA
TOTAL
(MOL/L
AS N)

000
«030
«010
«000
+010
180
«030
«010
«040

«040
«010

«030
«050

040

010
020

NITRO=
GENy

TOTAL

(Mo/L

AS NO3)

LK)
~ o

NITRO=
GEN»y
AMMONI A
D1S~-
SOLVED
(MG/L
AS N)

«030

2040

«000
«060

«010
« 040

«030
020

«060
<010
«030
«000
«010

PHOS=
PHORUS «
TOTAL
(MG/L
AS P)

«300
210
«310
«540
180
«190
210
e 160
«040

120
180

«220
240

440
«260
210
o410

«640

NITRU=
GEN
AMMON A
TOTAL
(MG/L
AS NH&)

00
V4

V1

o4
06

o5

02

PHOS-
PHORUS »
ORTHOPH
USPHATE

TOTAL

(MG/L
AS PO4)

o2
+64
95

NITRO=~
GENs
AMMONIA
OIS~
SOLVED
(MG/L
AS NH4)

«00
1]

«01
05

«04
«03

PHOS=-
PHORUS o
TOTAL
(MG/L
AS PU4)

92
«64
)
1.7
95
«58

-3

%9
.l2

37
55

«67
o74

«80

64
1.3
2.0

NITRO=
GEN
ORGANIC
TOTAL
(MG/L
AS )

1.1
oB8Y
=13
«95

Le2

.83
<08

o170
-1

3.+
<86

<60

38

39

PrOS-
PHORUS »
OIS~
SULVED
(MG/L
AS P)

«260
«190
«290
«520
<170
170
«200
«140
«090

o150
o140

180
«200

« 400
«190
<190
«370
«620



Table 13.--Chemical and physical parameters, January to December 1980, for Santa Fe River at Worthington Springs--Continued

ARSENIC

ARSENIC SUS~-

VIS~ ARSENIC PENDED

SOLVED TotaL TutaL

o/t (uosL (UG7L

DaTt AS AS) AS AS) AS AS)

MAY o 1979

10e0e 1 “ -

30eee .- badd -
JUN

Zboon - - -
JulL

29¢0e 1 “ -
AUG

3lese - - -
oc1t

[V Trs -- At -
NOV

12'.. Z 3 1
LEC

09e00 .- - -
JAN » 1930

Dbeoe - - -
FEd

07e0e i 0 v
MAKR

09... - b -

2900 - -- -
MAY

0Cece 1 1 [1]

2leee - - -
JUN

Cheee - - -
JuL

29 a0 1 1 [V}
AUL

2% 00 - - -
SEV

2300 .- - -
NOV

laees 0 1 1

BAKJUMe
TOTAL
RECUV~
ERraBsLE
(UL
AS BA)

<50

100

-

100

BARJUM,
SUS~
PENDED
RFE.COV=
ERradLL
(uo/L
AS BA)

31

HAKIUM,
UlS=-
SULVED
tUosi
AS BA)

20
2u

-

20

-

-

30

20

CADMIUM
TOTAL
RECOV~
tRABLE
(UosL
AS CD)

CADMIUM

SUS-
PENUED
RECOV-
ERAHLE
(UG/L
AS CD)

CADMIUM
OIS~
SOLVEV
(uosL
as C

-

-

-

CHRU=
MIUM,
TOTAL
RECOV=-
LRAGLE
(UG7L
AS Ck)

CHRU=-
MIUMe
SUS=-
PENDED
RECOV,
(UG/L
AS CR)

10



Table 14.--Chemical and physical parameters, January to December 1980, for Suwannee River near Wilcox

TIME
DAL
FEd « 1980
06eee 1000
MAR
27e0e 161
JUN
05¢ee 1030
AUG
1L Y 1230
(V1eh }
Olece 1230
DEC
04eone 1300
UATE
Ftl o
Ob...
MAR
2Teee
JUN
05eee
AUG
V4eee
ocr
Oleee
VEC
o“...

STREAM
STAGE
(FT
ABOVE

VATUM)

5306
Ye92
9.93
5.18

30606

2e48

NITRO-
Gt.No
NITRATE
1OTAL
(MG/L
AS N)

1980

o138
« 05>
«35
«56
o84

«73

STREAM=-
FLOW,
INSTAN~-
TANEOUS
(CFS)
10300
22300
10600
8170
5240

Jolu

NITRO-
GENe
NITRITE
ToTaL
(MG/L
AS N)
«010
«020
«010
«010
.olo

«0l0

SPE~-
CIFIC
Con-
vuCT-
ANCE
(MICkU~-
MHUS)
1o
60
245
245
320

290

NI TrO-
GFNe
NU2eNO3
forac
(MG/7L
AS N)
«07
«36
57
«85

o 74

(4]
FIeLD
(UN]TS)

NI T=O-
(¢T3
AMMON ] A
TutaL
(MG/L
AS W)
«070
o020
Y]
«030
040

e 040

32

TEMPER=-
aTure s
WATER
(LEGL C)

1.0
2000
24,0
27.0
2540

19,0

W] TRO=
GENe
ORGANIC
TOTAL
(ML/L
AS n)

Tur=
8lu-
1Ty
(NTU)
l.o
Be0
3.0
3.0
‘.0

NI TRO=
GLN9sAM=-
MUNIA «
URGAN]C
T10TAL
(MG/L
AS N)
.62
«85
-1

2.9
06

30

UXYGEN s
01s-
SOLVED
(MG/L)

10.2
5.5
5.3
Det

Y4

e 0

NITRO-
GENo
TOTAL
(MG/L
AS N)
92
.90
3.5

1.0

UAYLENS
vis-

SOLVEV
(PER=
CeNT

SATUK=-

ATION)

2?2

oY

ol

ol

[

-}

NI TRO-
LEN
TOTAL
(MG/L
AS NU3)
J.0
4.l
400

Is

UXYGEN
DEMAND ¢
s8I0CHEM
UNINHI[B
5 VDAY
(MG/L)
lew
le2
1ol
Le0
.b

ol

PHOS-
PHORUS o
TOTAL
(MG/L
AS ¥)
o220
o190
o0
o170
o140

o260

rLuUO-
RIDE o
VIS~
SOLVED
(MG/L
AS )
Y4
.2
.l

Y4

o4



DATE

Table 14,--Chemical and physical parameters, January to December 1980, for Suwannee River near Wilcox--Continued

PHOS=- ALUM- ALUM=-

PHORUSs  INUM» INUM, aLUM~- CADMIUM [RON,
ORTHOPH TOTAL SUS- INUM TOTAL COPPLR Yy ToTAL
OSPHATE  RECOV=  PENDED  DIS=  AKSENIC  RECOV-  DIS- RECOV~
TOTAL  ERABLE RECOV.e SOLVED TOTAL  ERABLE  SOLVED  ERAGLE
(MG/L (UG/L (VG/L (UG/L {UG/L (UG7L (UG/L (UG/L
DATE AS P) AS AL) AS AL) AS AL) AS AS) AS CD) AS CU) AS FE)
FEB » 1980
060es .180 - - - - - - -
MAk .
274 0s +150 - - - - -- - -
JUN
05400 +130 -- - - - - - -
AUG
044es .150 - - - - - - -
oct
0leee o120 90 30 o0 r4 0 2 140
DEC
040ees +260 - - - - - -- -
[RON, LEAD, MANGA=  MANGA=
Sus- LEADs SUS- NESEs  NESEs  MANGA= MEKCUKY NICKELs
PENDED  TRON, TOTAL  PENDED  LEAD» TOTAL SUS=  NESEs T0TaL TOTAL  ZINCs  CAWHONG

RECOV= 01IS~- RECOV<~ KECOV~- DIS~- RECOV= PENDED D1S~ RECOV~ RECOV= DIbS= OKOLANIC
ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV, SOLVED ERABLE ERABLE SOLVED ToTaL
(UG/L (UG/7L (UG/L (UG7L (UosL [VIEY4 (U671 (Uu/L (UG/7L (UG/7L (U6/L (MG/L
AS FE) AS FE) AS P8) AS Po) AS PB) AS MN) AS MN) AS MN) AS HL) A> NI AS ) AS C)

FEB » 1980

ob.“
MAR
27400
JUN
[T
AUG
o“".
ocTY
O0lece
DEC
o“...

- -- - -- - -- - - - -- -- 20
- - .- - - - - - - - .- 3¢
-- - - - - - - - . - -- 1v
- - - - - - - - - .- - 18

110 30 0 0 1 10 “ 6 .1 6 s “ol

- - - - .- .- .- . - - - )

33



Table 15.--Maximum, minimum, and mean values for chemical, biological, and physical parameters for all

sampling locations from November 1968 to December 1980

[K indicates number of samples analyzed]

Skt = OXYOENS
CIFIC UXYGEN DIS- NiTRO= NITRO=
STREAM= CON= OEMANO » SOLVED CARBUN, GEN» GEN
FLOW, DUCT=- TEMPER=  OAYOENs BIOCHEM (PER- ORGANIC UKGANIC NITRATE
INSTAN= PH ANCE ATURE s piS- UNINHIb CENT TotaL TOTAL TUTAL
STATION NUMSBLR TANEOUS FIELL (MICRO~- WalEw SULVED S5 DAY SATUK= (MG/L (MG/L (MG/1L
(CFS$) (UNTTS) MHOS) (L6 C) (MOZL) (MG/L) ATION) AS C) AS N) AS N)
02314986 MAX [MUM 2340 Tes loy 28340 lu.b 243 9 100 49 «03
MINIMUM 00 3.1 24 4ol 3.7 .0 35 4.0 .20 «0U
MEAN B4 bes 80 13.3 b.b -} o7 o7 1.2 <00
K 65 62.0 62 6240 6l.u 93 9% 58 63 S8
02315000 MAX IMUM 6330 6.9 90 3l.9 12.0 le.7 95 48 l.06 V4
MINIMUM 10 3.1 35 Seb Y.l ol S le o3/ UV
ME AN 1536 42 51 2040 l.6 .8 8u 36 79 «00
K 36 39.0 39 3JeU 3440 33 32 3¢ 34 33
02315005 MAX I MUM 425 8.1 630 8.0 llea Yol Y4 5¢ Ced J.06
MINIMUM o34 3.5 34 7.0 Zeb .0 32 6,0 .22 «00
ME AN 24 6eb 228 193 6.4 2ot 68 19 95 «60
K 3] 7040 f0 0.0 6l.0 S0 5S¢ 63 66 64
02315200 MAX [MUM 466 7.2 225 2740 1¢¢3 Jel 101 64 1.5 24
MINIMUM «35 3eb «0 Sel 4.3 .8 al v ’%-1'] )
ME AN 64 5.2 74 1H.6 7.6 lea 75 40 3-74 +03
K 28 28,0 28 28,40 23.0 6.0 20 19 19 1y
02315392 MaXmMuM 221 Te8 210 2le5 li.0 1.5 99 (11 j o1l
MINIMUM 16 3.5 30 4o 4.2 Y4 46 2.7 15 «00
ME AN 29 5S¢4 90 18.« Y-} o7 68 37 .80 .03
K 29 29.0 29 29,0 23.0 7.0 I4Y] 20 20 4]
02315500 MAXIMUM 11500 Tew 135 2945 lle8 5.2 113 63 let o7
MINIMUM 20 3.3 31 6ed 4.3 ol 64 la «lb Uy
MEAN 1717 a.7 53 2062 7.5 9 81 33 o 7Y <03
K 59 59.0 26 D8 Sle0 22 44 16 a8 57
02315520 MA X IMUM 1150 7.1 900 é9.0 10.8 10 100 5e Te9 6.3
MINIMUM 1.5 3.7 133 T.u 2ol o 34 o0 « 00 01
MEAN 86 6.l 500 cved Yeb 4,9 57 19 1.2 1.9
K 78 80.0 79 80,0 73.0 67 61 12 72 7
02315532 MAX IMUM 56 5.5 65 28,4 134/ 1.2 109 54 1.3 ola
MINIMUM <00 4.5 42 6.0 9.9 3 67 23 50 00
ME AN 13 4.9 52 1844 8.2 «9 82 30 .91 Vo
K la 11.0 11 11,0 11.0 10 11 10 11 11
02315542 MAX ITMUM 10 6.8 180 6.0 ll.¢ 1.8 96 84 1.9 03
MIN]MUM «00 4.6 55 Bed 4.3 b 46 18 o4V «00
ME AN 1.8 6.0 110 17.¢2 {eV 1.3 69 a1 1.1 «00
K 13 90 9 9.0 9.0 Q.0 9 7.0 9.0 9.0
02315550 MAXIMUM 11300 Teb 390 2940 ll.5 5.5 96 50 1.8 | -
MINIMUM 91 3.6 3y 7.0 4ot o2 47 6.8 o1l .00
MEAN 2227 S.8 100 2044 lol lo1 76 29 74 20
K 72 73.0 73 (3.0 66.0 68 S7 61 64 66
02319000 MAXTMUM 21500 8.3 S1u 9.0 1l.o “4.2 100 26 2.2 64
MINIMUM 93 4.5 25 6e> 2ol 3 32 6.5 10 «00
MEAN 2175 648 les 1.4 6.0 1.5 63 la 64 21
K 121 #8,0 101 112 68,0 65 58 58 83 69
02320500 MAX IMUM 43300 8.2 3480 2840 10.¢2 3.1 88 33 led 1.0
MINIMUM 1600 5.1 37 7.9 deb .0 40 . .0 .00 «00
MEAN 7288 7.1 195 0.2 6.5 8 70 14 b4 «36
K 160 123 136 lua 101 68 67 83 118 87
02321500 MAX I MUM 2600 8.0 235 29,0 0.¢ 8.0 41 43 2.1 043
MINIMUM 11 5.0 28 7.0 3.2 0 38 H.0 27 «00
MEAN 3480 6.3 92 20.9 6.0 le1 65 23 <80 «09
K 47 65,0 78 Y4,.0 48.0 20 e2 24 EX] 28
02323500 MAX I MUM 25700 Bea 360 [ 1) 10.4 2.1 v 36 249 84
MINIMUM 3610 S.v S6 He 0 3.9 o0 “2 o0 «00 «00
MEAN 10594 7.2 21y 20e8 0.6 «8 12 12 o4l «35
[ 73 6840 65 68.0 66,0 63 o7 S7 Y4 54
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NITRO=
GENs

MNTRITE
TOTAL

(MG/L

AS W)

«060
«000
026
28,000
«030

010
2013
33.000
.ldo
«010

047
64,000
«110
010
028

19,000
.020
010
«0l6

20,000

030
«000
015
55,000
1.900

000
152
77.000
. 020
010

.0l6
11,000
«030
WU10
2016

9.000
o110
010
022

66.000

«050
008
2018
68,000
090

«000
Ul4
82,000
« 030
007

2013
27.000
030
000
NN

54,000

Table 15.--Maximum, minimum, and mean values for chemical, biological, and physical parameters for all

PHOS=~
PHORUS
URTHOPH
USPHATE

TuTaL

(MG /71

AS P)

270
020
<094
60,000
220

T4\l
o057
33,000
6,000
015

1.366
65,000
o 140

« 050
«1306

lo,00v
.26V
050
ollae
20.000

«370
« 050
olay
56,000
42,000

1.300
17.394
74.000

o410
130

265
11.000
« 450
080
«230

9,000
6.900
120
le027
67.000

+ 780

« 049

o 18>
103

1.000

050
.204d
lla
«430
030

o194
61.000
«330
+020
«163

64,000

sampling locations from November 1968 to December 1980--Continued

PHUS~
PHORUS »
TOoTaL
(MG/L
AS P)

300
020
«103
59,000
o250

020
000
33,000
6,200
300

l.a78
65,000
«B9U
«050
o151

19,000
330
« 050
elal
20,000

«380
«050
.153
54,000
42.000

1,500
18,327
77.000

«410
o140

.282
11.000
530
«090
«268

9,000
6.900
ol20
14,204
59,000

l.100
060
191

75.000

1.300

« 035
« 246

|9 %)
1.000
»033

0 264
50,000
0450
090
. 184

57.000

NITRU=-
Gty
AMMONTA
TOTAL
(MG/L
AS N)

«160
«0Vu
« 054
b%.000
190

000
0040
33.000
15.000
«010

l.689
64,000
4.800
020
292

19.000
«100
2010
« 038

20.000

« 23V
)
« 05>
48,000
23.000

«010
5,636
71.000
«0bv
«000

«017
11.000
040
+000
W0l

000
l.400
2010
[y y7
59,000

Rl
«010
« 064
71,000
+800

«000

0047
111

o 180

2000

041
45,000
« 090
«000
034

54,000

FLUO-
RIDE e
DIS~
SOLVED
(MG/L
AS F)

e.o

CoLI=-
FOKMy
TOTAL
1MMELU .
(CULS.
Per
100 ML)

5200
24
804
KL}
lavo

50
322
10
4000
25

ée2ie

35
1300
1300
1300

3900
100
lave

9
166000

100

7303
3y

8c/

69000
3300
3800

4]
474
Jo
40000
1350

177117
3
4800
70
509

32

35

IRON
DIS~
SOLVEDL
(vo/L
AS FE)

%30
2lo
615

15
750

280
488

780
10

2z1

1200
210
732

18
1000
60
626
18

610
230
404

21
440

10
160
24
1400
1400

1400
1100

1100
1100

810
110
«07

15

770

30
283
570
225

44
700

80
301
480
176

14

LEADS
DIS~
SOLVED
(U671
AS PH)

—

——
CON~NW cCoc~Nwk &

IRON»
TOTAL
RECOV=~
tRABLE
(UG/L
AS FE)

1200
3u0
713

-]
790

«20
So4
7
120v
130

478
i1
1200
440
771

14
1200
100
567
7

950
360
568
14
1000

190
571
15
1500
1500

1500

1
1100
1100
1100

1
940
170
542

11

1500
120
1.1}

15

1000

80
480
29
780
170

“67

17
810
100
446

10

MERCURY
TOTAL
RECOV=
ERABLE
(Us/L
AS HG)

>
oV
ol
9.0
5

N
.2
7.0
]
.0

MANGA=
NESE
TOTAL
RECUV=
ERABLE
(UG/L
AS MN)

“3
10
29

8
“y

10
21

7
70
10

25
11
30
10
17

7
30
10
20

7

300
10
«2
15

120

40
69
15
40
@l

40

1
80
80
80

1
30
10
20
11

50
20
34
15
60

10
23
31
50
10

23
18
40
10
23

10



StuMT
1C  SUS ned

Blo=
LUG~

HAU_

10~

TI= CHeM-
1CaL

PH CIULES

PLS-
STATE=l¢ COUNTY=047 UISTe=1¢

coo

duU
STNEAM

les collected

8
PhU-
GEN  ROUS  Le0.

NI_ PHOS_
TRO=

dUN

CAn=
30 32 40 LUNG=0bz 44 (¢

FLU-
0=
LID
LAl

Okr
AN=
1OnS

MAJ_

LA=-

MAN=
IRUN  NESE

M=
NUM

Table 16.--Inventory of the number of water-qualit
ALU-

SiL-
1Ca

MaAJ=
Caf-
TUNS

NESS

HAKD~-
023J49bb HOCRY CHEEK Nk HELMUNTeFLA.

NOo

YEAR SAMPL UsS.

WATER

000D
2032

Noon~

Do

EE-E- XN

000NO

SoIc0

Moon~

o009~

000N~

obooen~

THNON~

HOoo N~

MmO

M -D\\

oL onN>

NDIND

NS ‘.“

NDenNe

O O0OoNn~

1971
1972
1973
1974
1975

o320

*PNDODOO

NS>

NN DN

DDO2DDD

D~ O~

N ™M =

NN ==

NN

o od3NO

co2ND

cooNeg

oocecNC

1976
1977
1978
1979
1980

STREAM STATE=12 COUNTY=047 DIST,=42

LAT=30 30 30 LUNG=082 41 S0

1
02315000 SUWANNEE ® N BENTON FLA

1981

29022

2O0-n12

NNN N O

22NVNN 0

2NVNVN S

——NNo

NN N o

NvYvV O

NN==\N

-S> =-DN

POomON

NN=DN

NN=OoN

NN—-N

NNNNO
ronon
o~~~
RRAP 2O
-y

- 2=

2209

2992

So000

o0 D

VO™~

Sooo

O O~

~On~ —

O O™ m

oL~

O O~ —

TNO—

N> =D

——\ D

——-—y D

-y D

NODD

N DD

NDOD

nNeD T

1974
1979
1980
1981

STREAM STATE=42Z CUUNTY=04? DIST.=12

LAT=30 29 2V LONG=08Z 4] 40

02315005 HUNTER CKEER NEAR BELMUNT FLA

22000

209550

22 —00

o000

292020

NN~ 0 0

2o

D= =00

Q==—-00

-~ ——D O

N\NU=00

D2=>Nn0

NN =20

NN

DD -

—“~— D=

NN -0 D0

NNV

NNDOIS

nNNDOSD

NN = O~

1969
1970

1971
1972
1973

ER-N-N-N-J
D32~ D

o~NngLO

oo s 2O

oo

Nn~>rcx
-

oSO D

N ~nN N o

N~

o~rS 0
-

E~3r0
-

o~3»2D N
=

o~3r07T
-

N -~~~

NNME -~

NM L -

NNT S -

NO N~

N -~y

N=~~ N

N~y

OO D
b=t
TNO~T
~A NN
RRAPORDR
- -

S

oo

oo

—-\Neo

o009

ooo
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Tabla 16.--Inventory of the number of weter—quality samples collected--Continued
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Table 16.--Inventory of the number of water-quality samplea collected--Continued
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Table 17.-~State of Florida, Department of Environmental Regulation
recommended constituent limits for Class III watersy

Limit, in mg/L,

unless
Constituent otherwise noted Remarks
Cadmium 0.008 Predominantly freshwater
Chromium 0.05 After reasonable mixing
in the receiving water
Coliform, total fecal, 2400 At any time
membrane filtered
(colonies/100 mL)
Copper 0.03 Predaminantly freshwater
Dissolved oxygen 5.0 Freshwater aquatic life;
lower limit
Fluoride 10.0 Surface waters: general
criteria
Iron 1.0 Predominantly freshwater
Lead 0.03 Predominantly freshwater
Mercury 0.002 Predominantly freshwater
Nitrogen, ammonia 0.02 Un-ionized, freshwater
aquatic life
pH, units 6.08.5 Predaminantly freshwater
Specific conductance 500 Freshwater
(micramhos/cm) at 25°C
Zinc 0.03 Predaminantly freshwater

by In 1979, the Suwannee River was designated as an Outstanding Florida Water.
Recommended constituent limits for Outstanding Florida Waters are based
on the ambient water-quality conditions. Because all of these ambient
conditions have not yet been determined, Class III waters are used here

for caomparison purposes only.
39



Table 18.--General significance of dissolved mineral constituents
and properties of water

[Modified fram U.S. Geological Survey, 1979]

Constituent
or property Source or cause General significance
Alkalinity Caused primarily by bicar- Ability of water to neutra-
bonate, carbonate, and hy- lize strong acid. High al-
droxide. Other weak acid kalinity itself not detri-
radicals like borate, phos- mental but usually associ-
phate, and silicate may ated with high pH, hard-
contribute to alkalinity. ness, and dissolved solids
which can be detrimental.
Aluminum (Al) Usually present only in May be troublesome in feed
negligible quantities in waters forming scale on
natural waters except where boiler tubes. High concen-
the waters have been in con- trations usually indicate
tact with the more soluble the presence of acid mine
rocks of high aluminum con- drainage or industrial
tent. Acid waters often waste.
contain large amounts.
Arsenic (As) Natural arsenic-bearing The U.S. Environmental
minerals. Found in same Protection Agency,
ground waters, in wastes (1975) gives a limit of
from industry and mining 50 ug/L for potable waters.
activity, and residues Iethal dose for animals is
fram some insecticides believed to be about 20 mil
and herbicides. ligrams per animal pound.
Small concentrations in
drinking water can accumu-
late in man and other
animals until lethal dosage
is reached.
Bicarbonate Produced by reaction of Bicarbonate and carbonate
(HOO,) and atmospheric carbon diox- produce alkalinity. Bicar-
te ide with water. Dissolved bonates of calcium and mag-
(CO,) from carbonate rocks such nesium decompose in steam

as limestone and dolamite.

40

boilers and hot water faci-
lities to precipitate as
scale and release corrosive
carbon dioxide gas. In

.combination with calcium

and magnesium cause carbon-
ate hardness.



Table 18.-—General significance of dissolved mineral constituents
and properties of water--Continued

Constituent
or property

Source or cause

General significance

Cadmium (Cd)

Calcium (Ca)
and
Magnesium

(Mg)

Chloride
(C1)

Found in wastes from pig-
ment works, textile print-
ing, lead mines, and chem-
ical industries.

Dissolved from practically
all soils and rocks, but
especially from limestone,
dolomite, and gypsum.
Calcium and magnesium are
found in large quantities
in some brines. Magnesium
is present in large quan-
tities in seawater.

Dissolved from rocks and
soils. Present in sewage
and found in large amounts
in ancient brines, sea-
water, and industrial
brines.

41

" The results of animal stud-

ies suggest that very small
amounts of cadmium can pro-
duce nephrotoxic and car-
diovascular effects. The
reproductive organs of ani-
mals are specifically af-
fected after parenteral
administration of very
small amounts of cadmium
salts., The U.S. Environ-
mental Protection Agency
(1975) states that

cadmium in excess of

10 ug/L is cause for re-
jection of the water
supply. Cadmium is also
toxic to fish and aquatic
life in varying concen-
trations.

Causes most of the hardness
and scale-forming properties
of water; consumes soap

(see hardness). Waters low
in calcium and magnesium
are desired in electro-
plating, tanning, dyeing,
and in textile manufac-

turing.

About 300 mg/L in combina-
nation with sodium gives
salty taste to water. In-
creases the corrosiveness
of water. The U.S. Environ-
mental Protection Agency
(1977) recommends that

the chloride content

should not exceed 250 mg/L.



Table 18.--General significance of dissolved mineral constituents
: and properties of water--Continued

Constituent
or property

Source or cause

General significance

Chramium (Cr)

Cabalt (Co)

Few if any waters contain
chromium from natural
sources. Natural waters
probably contain only
traces of chromium as a
cation unless the pH is
very low. When chromium
is present in water, it is
usually the result of pol-
lution by industrial wastes
such as metal pickling,
plating, manufacturing of
paints, dyes, explosives,
ceramics, paper, glass,
and photography proces-

sing.

Cobalt occurs in nature in
the minerals smaltite
(Co,Ni)Asz, and cobaltite,
(CosS) . “Alluvial deposits
soils derived from

shales often contain co-
balt in the form of phos-
phate or sulfate, but other
soil types may be markedly
deficient in cobalt in any
form, Biological activity
may aid in the solution of
small amounts of cobalt.
May also be present in in-
dustrial wastes especially
those from manufacture of
ceramics, inks, electric
heating units, and cobalt
pigments.

42

The U.S. Environmental Pro-
tection Agency (1975)
limits the maxirum concen-—
tration of hexavalent chro-
mium to 50 ug/L. Toxicity
to aquatic life varies
widely with the species,
temperature, pH, and

other factors.

Usually suggests pollution.
Relatively low toxicity to
man. Fish and aquatic life
tolerance varies widely and
from less than 3 mg/L to
more than 10 mg/L. Essen-
tial in trace quantities
for plant growth.



Table 18.--General significance of dissolved mineral constituents
and properties of water——Continued

Constituent
Oor property

Source or cause

General significance

Color

Copper (Cu)

Yellow-to-brown color of
same water is usually
caused by organic matter
extracted from leaves,
roots, and other organic
substances. Objection-
able color in water also
results from industrial
wastes and sewage.

Copper is a fairly comwon

trace constituent of natu-~

ral water. Small amounts
may be introduced into
water by solution of cop-
per and brass water pipes
and other copper-bearing
equipment in contact with
the water or from copper
salts added to control
algae in open reservoirs.
Copper salts such as the
sulfate and chloride are
highly soluble in waters
with a low pH but in wa-
ter of normal alkalinity
the salts hydrolyze and
copper may be precipi-
tated. In the normal pH
range of natural water
containing carbon diox-
ide, the copper might be
precipitated as carbon-
ate.

43

Water for domestic and some
industrial uses should be
free from perceptible color.
The U.S. Environmental Pro—-
tection Agency (1977)
proposes a limit of

15 PtCo units, Color in
water is objectionable in
food and beverage pro-
cessing and many manufac-
turing processes. Limits
light penetration in water,
thus preventing growth of
some organisms.

Copper imparts a disagree-
able metallic taste to wa-
ter. As little as 1.5 mg/L
can usually be detected,
and 5 mg/L can render the
water unpalatable. Copper
is not considered to be a
cumulative systemic poison
like arsenic, lead, and
mercury; most copper in-
gested is excreted by the
body and very little is
retained. The patholo-
gical effects of copper are
controversial, but it is
generally believed very un-
likely that humans could
unknowingly ingest the toxic
quantities from palatable
drinking water. The U.S.
Environmental Protection
Agency (1977) recammends
that copper should not
exceed 1 mg/L in drinking
and culinary water.

Copper is essential in trace
amounts for plant growth
but becames toxic in large
amounts.



Table 18.-~General significance of dissolved mineral constituents
and properties of water--Continued

Constituent
Or property

Source or cause

General significance

Dissolved

Oxygen
(DO)

Dissolved
solids

Dissolved in water from
air and from oxygen given
off in the process of
photosynthesis by aquatic
plants.

Chiefly mineral constit-
uents dissolved fram
weathering of rocks and
soils.

44

Dissolved oxygen increases
the palatability of water.
The amount necessary to
support fish life varies
with species and age, with
temperature, and concentra-
tion of other constituents
in the water. Under aver-
age stream conditions,

5 mg/L is usually necessary
to maintain a varied fish
fauna in good condition.
For many industrial uses,
zero dissolved oxygen is
desirable to inhibit cor-
rosion.

The U.S. Environmental
Protection Agency (1977b)
recommends that the
dissolved solids should not
exceed 500 mg/L, however,
1,000 mg/L is permitted un-
der certain circumstances.
Waters containing more than
1,000 mg/L of dissolved
solids are unsuitable for
many purposes. The Geolog-
ical Survey classifies the
degree of salinity of water
as follows:

Dissolved solids (mg/L):
less than 1,000, nonsaline;
1,000 to 3,000, slightly
saline; 3,000 to 10,000,
moderately saline; 10,000
to 35,000, very saline;
more than 35,000, brine,



Table 18.--General significance of dissolved mineral constituents
and properties of water-—Continued

Constituent
or property Source or cause General significance
Fluoride (F) Dissolved in small to Fluoride in drinking water
minute quantities fram reduces the incidence of
most rocks and soils. tooth decay when the water
Enters many waters from is consumed during the
fluoridation of munici- period of enamel calcifi-
pal supplies. cation. However, it may’
cause mottling of the
teeth depending on the conr-
centration of fluoride, the
age of the child, amount of
drinking water consumed,
and susceptibility of the
individual (Maier, 1950).
Hardness In most waters, nearly Consumes soap before a
(as Ca003) all the hardness is due lather will form. Deposits

to calcium and magnesium.
All of the metallic cat-
ions other than the alka-
1i metals also cause
hardness.

45

soap curd on bathtubs.

Hard water forms scale in
boilers, water heaters, and
pipes. Hardness equivalent
to the bicarbonate and car-
bonate is called carbonate
hardness. Any hardness in
excess of this is called
non-carbonate hardness.
Waters of hardness up to

60 mg/L are considered
soft; 60 to 120 mg/L, mod-
erately hard; 120 to

180 mg/L, hard; more than
180 mg/L, very hard.



Table 18.——General significance of dissolved mineral constituents
and properties of water--Continued

Constituent
or property

Source or cause

General significance

Iron (Fe)

Iead (Pb)

Iron is dissolved from
many rocks and soils. On
exposure to air, normal
basic waters that contain
more than 1 mg/L of iron
soon become turbid with
the insoluble reddish
ferric campounds pro-
duced by oxidation. Sur-
face waters, therefore,
seldom contain as much as
1 mg/L of dissolved iron,
although same acid waters
carry large quantities of
iron in solution.

lead seldom occurs in most
natural waters, but in-
dustrial mine and smelter
effluents may contain rela-
tively large amounts of
lead which contaminates the
streams. Also, atmospheric
contamination which is pro-
duced from several types of
engine exhausts has con-
siderably increased the
availability of this ele-
ment for solution in rain-
fall, resulting in contam-
ination of lead in streams
(Hem, 1970).

46

On exposure to air, iron
in ground water oxidizes
to reddishbrown sediment.
More than about 300 ug/L

" may stain laundry and

utensils reddishbrown.
Objectionable for food pro-
cessing, textile processing,
beverages, ice manufacture,
brewing and other processes.
The U.S. Envirommental Pro-
tection Agency (1977), for
esthetic reasons, recaom-
mends a limit of 300 ug/L.
lLarger quantities cause
unpleasant taste and favor
growth of iron bacteria.

The U.S. Environmental
Protection Agency (1975)
states that lead

shall not exceed 50 ug/L in
drinking and culinary water
on carriers subject to Fed-
eral quarantine regulations.
Maximumm safe concentrations
for animal watering is re-
ported to be 500 ug/L.
Toxicity of lead to fish
decreases with increasing
water hardness.



Table 18.--General significance of dissolved mineral constituents
and properties of water--Continued

Constituent

or property Source or cause General significance

Manganese Dissolved from some rocks Same objectionable features

(Mn) and soils. Not as com- as iron. Causes dark brown
mon as iron. Large quan- or black stain. The U.S.
tities often associated Environmental Protection
with high iron content Agency (1977) proposes
and with acid waters. that manganese should not

exceed 0.05 mg/L.

Nickel (Mi) Chiefly from metal- Presence of nickel in water
plating works, manu- may suggest pollution.
facturing of ceramic Federal drinking water
colors, and inks. standards do not place a

limit on nickel. In the
Soviet Union the maximum
permissible concentration
is 1.0 mg/L (Kirkor, 1951).

Ammonia Includes nitrogen in the Usually indicates organic

Nitrogen form of NH, and NH, +. pollution. Toxicity to

fish

(NH, , Found in many waters but depends on the pH of

as ﬁ) usually only in trace the water; 2.5 mg/L ammonia
amounts. Waters from nitrogen can be harmful in
hot springs may contain the 7.4 to 8.5 pH range
high concentrations. (Ellis and others, 1948).
Found also in waters Armmonium salts are destruc-
polluted with sewage and tive to concrete made from
other organic waste. portland cement.

Orgahic Amino acids, proteins, and Sametimes indicates pollu-

Nitrogen polypeptides. Derived tion. Increases nutrient

(N) from living organisms and content of water through

their life processes and
from wastes and sewage.

47

decamposition and composi-
tion of other nitrogen forms.



Table 18.--General significance of dissolved mineral constituents
and properties of water--Continued

L)
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Constituent

or property Source or cause General significance

Nitrate Decaying organic matter, Concentrations much greater
Nitrogen sewage, fertilizers, and than the local average may
(NO,,, nitrates in soil. suggest pollution. The
as ﬁ) U.S. Environmental Protec-

tion Agency (1975) estab-
lished a 10 mg/L maximum
contamination level for
Nitrate Nitrogen. More than
about 10 mg/L of nitrate (N)
may cause a type of methemo-
globinemia in infants, some-
times fatal. Water of high
nitrate content should not
be used in baby feeding
(Maxcy, 1950). Nitrate

has shown to be helpful

in reducing intercrystal-
line cracking of boiler
steel. It encourages
growth of algae and other
organisms which produce
undesirable tastes and
odors.

Nitrite Unstable in the presence Presence of nitrite is usu-
Nitrogen of oxygen and is present ally an indication of re-
(NO.,, in only small amounts in cent organic pollution.
as ﬁ) most waters. Found in ‘Undesirable in waters for

sewage and other organic some dyeing and brewing
wastes. processes.

‘Total Includes ammonia nitrogen See organic and ammonia
Kjeldahl and organic nitrogen. nitrogen.

Nitrogen
(N)

Total All forms of nitrogen-- See ammonia nitrogen,

Nitrogen inorganic and organic. nitrite, nitrate, and

organic.



Table 18.--General significance of dissolved mineral constituents
and properties of water—-Continued

Constituent
or property

Source or cause

General significance

Hydrogen ion
concen
tration

(pH)

Strontium

(Sr

Sulfate

(so

)

Hydrogen ions derived from
ionization of weak and
strong acids. Hydrogen
on concentration is ex-
pressed in terms of pH
where pH = log (H+).

Acid generating salts and
dissolved gases such as
S0, and CO,, increase the
nur%ber of %ydrogen ions.
Carbonates, bicarbonates,
hydroxides, phosphates,
silicates, and borates
reduce the number of

hydrogen ions.

Dissolved from rocks and
soils. Found in seawater
and many brines. Present
in waters of local areas
where strontium minerals
such as celestite and
strontianite are present.

Dissolved from rocks and
soils containing gypsum,
iron sulfides, and other
sulfur compounds. Usually

present in mine waters and
in some industrial waters.

49

pH ranges between 0 and 14.
A pH of 7.0 indicates solu-
tion having equal nurbers
of hydrogen and hydroxide
ions. pH higher than 7.0
denotes predominance of hy-
droxide ions; values lower
than 7.0 indicate predomi-
nance of hydrogen ions.
Corrosiveness of water gen-
erally increases with de-
creasing pH. However, ex-
cessively alkaline waters
may also attack metals. A
pH range of 6.5~8.5 is rec-
ommended by the U.S.
Environmental Protection
Agency (1977).

Naturally occurring stron-
tium is similar chemically
to calcium and only adds to
the hardness of water. Ra-
dicactive isotopes of stron-
tium, as from nuclear barb
fallout, can be harmful.
These isotopes can be de-
tected by radiometric
measurements.

Sulfate in water containing
calcium forms hard scale in
steam boilers. In large
amounts, sulfate in corbi-
nation with other ions
gives bitter taste to wa-
ter. Some calcium sulfate
is considered beneficial in
the brewing process. The
U.S. Environmental Protec-
tion Agency (1977) recom—
mends that the sulfate
content should not exceed
250 mg/L.



Table 18.--General significance of dissolved mineral constituents
and properties of water-—Continued

Constituent
Oor property

Source or cause

General significance

Terperature

Turbidity

Solar energy, thermal
pollution from waste
outfalls and heat from
Earth's core.

Colloidal suspensions of
sedirent, precipitates,
and other small parti-
cles.

50

Affects usefulness of water
for many purposes. For
most uses, a water of uni-
formly low temperature is
desired. Shallow wells
show some seasonal fluctua-
tions in water temperature.
Ground waters fram moderate
depths usually are nearly
constant in temperature,
which is near the mean an-
nmual air temperature of the
area. In very deep wells,
the water temperature gen-
erally increases on the
average about 1°C with each
100foot increment of depth.
Seasonal fluctuations in
temperatures of surface wa-
ters are camparatively
large, depending on the
depth of water, but do not
reach the extremes of air

temperature.

The U.S. Environmental
Protection Agency

(1975) has established

a maximm contaminant
level as a monthly

average of one nephelamet-
ric turbidity unit (NTU)
[or 5 turbidity units (NTU)
with state approval,
provided it does not inter-
fere with disinfection,
maintenance of chlorine
residual, or bacteriologi-
cal testing]. Interferes
with light penetration and
limits growth of organisms.
Also directly lethal to
some life forms.



Table 18.——General significance of dissolved mineral constituents
and properties of water--Continued

Constituent
or property

Source or cause

General significance

Zinc (Zn)

Dissolved from same rocks
and soils. Found in high
concentrations in some
mine waters having a low
pH. Zinc is used in many
comrercial products and
industrial wastes may
contain large amounts.
May be derived from zinc
plated or galvanized
metal products.

51

Large concentrations may be
toxic to aquatic plants and
animals. Zinc may have
such a toxic action on puri-
fying bacterial flora of
streams as to present
serious sewage pollution
problems. Zinc is an
essential and beneficial
element in human metablism.
The U.S. Environmental
Protection Agency (1977)
recommends that zinc should
not exceed 5,000 ug/L

(5 mg/L) in drinking water.
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Figure 26.--Discharge and specific conductance for Swift Creek at
Facil, 1971-80.
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Figure 31.--pH and dissolved fluoride for Rocky Creek near Houston, 1978-80.
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Figure 34.--Discharge and specific conductance for Camp Branch near
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Figure 39.--pH and dissolved fluoride for Suwannee River at Suwannee Springs, 1971-80.
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Figure 43.--pH and dissolved fluoride for Withlacoochee River near Pinetta, 1971-80.

93



MG/L
30

WITHLACQOCHEE RIVER NR PINETTA,

FLA

22
|

14

AL A A

A

1

ELRN

.0

s

IR LA RN R R A AR R RN RERIINLE)

/|

ETNRNRaNaIl

ITNENRINIT]

ar

NI RAaNNY]

J

IFIRIRIINENS

TOTAL ORGAN!C CARBON (C)

© 1971197219731974197519761977 197819791980

—1

~

g° WITHLACOOCHEE RIVER NR PINETTA, FLA
a ]

»

< -

B Z@AR ff%” féﬂ
e

= 73 P V[

v -

A

I -

a.

2, -

- o |

(>} ",‘._llllllllllll Attt L anrr ettt ettt
'._..

197119721973 1974 197519761977 197819791980

Figure 44.--Total organic carbon and total phosphorus for Withlacoochee River
near Pinetta, 1971-80.

94




Dy WITHLACQOCHEE RIVER NR PINETTA, FLA

r
0 i

LTRAT
1
oA iiaaip
i
1]

i

NS
P, P N
——
>
G
~ (;*\ﬁ“ o
o=""""7
__,_,,.._——-M“‘

L

<
-6‘;_- —
(C it

..........

.........

el s ulisaasndns il a s abiagag

1971 1972179731971 197519761977 19781972 1980

uG/ L

5

WiTHLACOOCHEE RIVER NR PINETTA, FLA

| |

)
HQ

ROGEN (N
1

' P
. P SR W W S |
Vad
\/

A,afa

i"‘"‘..‘ J z !v

o ; L

= '..A_.J "l ,\i ? ,1"; ? é{x /R a

< oo T T e A edy T el
- j & § % w ¢. i :MD&} d) &_\ ip\ \p,‘/ i \; (L [" M' ¥ ' : !‘ f D
= if\/; I CR R o & oy |
= e 6o | ¥ ¥ | % o ;

= AN : i

&:N 4 f 03 f i i'l
Lo | | | | i

: e~ Aliidliiiil Huﬂu;llhhiull Al ijdsiidiig IJ pididiails L‘.;-; siiailbasiliididaddidiiaidiigg iiiliililii;i$;;jji_ﬁj
© 1971 8972797319741 9751976 1977 197819731380
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Figure 47.--pH and dissolved fluoride for Suwannee River at Branford, 1971-80.
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at Branford, 1971-80.
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Figure 54.--Discharge and specific conductance for Suwannee River near
Wilcox, 1971-80.
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Figure 55.--pH and dissolved fluoride for Suwannee River near Wilcox, 1971-80.
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Figure 56.--Total organic carbon and total phosphorus for Suwannee River

near Wilcox, 1971-80.
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Figure 57.--Total nitrate and total ammonia nitrogen for Suwannee River
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near Wilcox, 1971-80.



