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Montgomery, Alabama
Dear Governor Hunt:

—~ I have the honor to transmit herewith a report entitled “Springs in Alabama,” by
Robert V. Chandler and James D. Moore, which is published as Circular 134 of the
Geological Survey of Alabama. This report describes the occurrence of springs in
Alabama and provides flow and chemical-analyses data for a number of the state’s
springs.

There are thousands of springs in Alabama. Springs are sources of water for
home, industrial, and municipal water supplies, and spring discharge sustains dry-
weather streamflow.

Spring flows range from less than 1 gallon per minute to over 20,000 gallons per
minute, or over 44.5 cubic feet per second. Eight springs in Alabama have been
identified as having second-magnitude discharges, with average flows of 10 to 100
cubic feet per second. '
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The chemistry of natural spring water, in general, varies from region to region as
the result of geologic, hydrologic, and climatic conditions. Chemical-analyses data

_ indicate that a number of springs in the state may be acceptable in quality for public
drinking water. The common water-quality problems of springs are high concen-

- trations of iron, manganese, and total dissolved solids.

- : Respectfully,

. Ernest A. Mancini
State Geologist
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Geological Research - Key to Alabama’s Future
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SPRINGS IN ALABAMA
By

Robert V. Chandler and James D. Moore

INTRODUCTION

There are thousands of springs in Alabama. Most of the major springs are in the northern part of
the state where carbonate rocks--limestone, dolomite, and chert--are the major rock types. Minor
springs are common in all areas of the state. Springs are important sources of water for a number of
home, industrial, and municipal water supplies. Also, spring water sustains the dry-weather flow of
streams and provides important fish and wildlife habitats. Most of the more popular springs of the
state have been named. Their names (for example, “Bubbling Spring,” “Blue Spring,” “Healing
Sprmg," “Coldwater Spring,” and “Williams Spring”) often reflect special spring features, locality, or
the spring owner’'s name.

This report presents spring flow and chemical-analyses data for more than 440 springs located in
54 of Alabama'’s 67 counties (see apps. 1 and 2). Sources of information in the report include the
water-resources reports and files of the Geological Survey of Alabama (GSA) and the U.S. Geological
Survey (USGS). Additional information on the state’s springs is available in the publications listed in
the Selected References section and/or in the files of other state and federal agencies, i.e., the .
Alabama Department of Environmental Management (ADEM), and the Tennessee Valley Authonty
(TVA). General criteria for including a spring in this report were:

® areadily identifiable name and/or location,

® availability of corresponding springflow and chemical- analyses data, or

® importance as a historical, current, or potential water-supply source.

PREVIOUS PUBLICATIONS

In the late 1800's and early 1900's, the mineral springs of Alabama were commonly used as
sources of water for therapeutic and medicinal purposes. Early publications on Alabama springs
focused on their importance as sources of mineral water for resorts and bottled drinking water.
Peale (1886) listed 20 spring-resort locations, Crook (1899) described five similar locations, and Day
(1905) provided a list of seven commercial mineral springs and wells utilized in 1905. Additional
information on mineral springs is presented in Smith and McCalley (1904), Matson (1912, 1913), Dole
(1914, 1915, 1917), Ellis (1918, 1920, 1921), Ellis and Collins (1923), and Jones (1926).

Smith (1907), Fitch (1927), and Johnson (1933, pts. 1 and 2) provided descriptions and chemical-
analyses data for a number of the state’s important springs. Harris (1957) provided flow and partial
chemical-analyses data for 95 springs located in Colbert and Lauderdale Counties in the northern
Tennessee Valley area of the state; and Warman and Causey (1963) discussed the relationship of
springflow to thrust faults in Calhoun County in east-central Alabama. A number of additional
publications contain specific information for springs in Alabama. These reports are listed in the
Selected References section.

SPRING NUMBERING SYSTEM

The spring numbering system used in this report follows the spring and well numbering system
currently used by the USGS and GSA. The system of numbering is based on the Federal system of
subdivision of public lands where each township in a county is divided into 36 sections numbered
from 1 in the northeasternmost corner to 36 in the southeasternmost corner, and on a subdivision of
the county into townships, each having an assigned letter, starting with A for the northeasternmost
township. Springs and wells are numbered in consecutive order, i.e., B-1, B-2, B-3, etc., or using a
recent GSA variation to the system (Shamburger and Moore, 1985), B-01, B-02, B-03, etc. Appendix 1
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lists springs according to the county and this numbering system. Where numbers have been assigned
to springs in previous publications, these numbers are shown in the remarks column of appendix 1.

THE HYDROLOGIC SYSTEM
CLIMATE

The climate of Alabama is classified as humid subtropical, with mild winters and hot summers
and precipitation occurring in all months (Lineback, Peirce, and Turnage, 1974). Precipitation is the
source of all natural springflow in Alabama. Most precipitation is in the form of rainfail, but light
winter snows are common in the northern part of the state. No climatic data stations in the state
have average monthiy air temperatures below freezing (32°F). Cold waves or heat waves seldom last
longer than a few days, and average annual air temperatures are within the moderate range (60° to
68°F). The highest temperatures are along the state's southern Gulf coastline, with temperatures
decreasing inland toward northern Alabama. Average annual precipitation (fig. 1) ranges from 68
inches along the Gulf Coast to 48 to 56 inches in inland areas. The areas of lowest average
precipitation are in the central parts of the state.
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Figure 1.--Average annual precipitation, in inches, 1931-60
(after Lineback, Peirce, and Turnage, 1974).

HYDROLOGIC CYCLE

Water occurs in the hydrologic system in the forms of precipitation, surface and ground water in
storage, runoff, and water vapor. The movement of water in this system is called the “hydrologic
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cycle.” The “hydrologic cycle” is visualized as originating with evaporation or water from the ocean’s
surface. Part of the water evaporated reenters the ocean directly as rain, and part is carried inland by
winds in the form of clouds (or water vapor). Inland, the water falls to the land surface as rain, snow,
sleet, or hail. There, it may evaporate, infiltrate the land surface and become a part of ground water,
or the water may run off as surface water into streams, rivers, and lakes, eventually returning to the
ocean. Ground water is in continual motion and moves in a downgradient direction, normally
towards surface waters. [ts movement is slow, measured in feet per day, with the water returning to
the land surface naturally as springs or seeps along streams and lakes, or artificially through water-
well discharge. The interaction and movement between surface and ground waters may take place
rather freely. Surface water from streams and lakes can infiltrate the land surface and become part
of the ground-water system, reentering the surface-water system through surface or underwater
(submarine) springs and seeps.

GENERAL OCCURRENCE OF SPRINGS

A spring is definable as a place where ground water flows naturally from a rock or the soil onto
the land surface or into a body of surface water (Gary, McAfee, and Wolf, 1972). The occurrence of
springs depends upon the nature and relationship of rocks, especially permeable and impermeable
strata, on the position of the land surface in relation to the water table, and on the topography of
the area. These hydrogeologic-related factors differ throughout Alabama, and the magnitude and
number of springs from region to region is variable (fig. 2). Numerous high-yield springs, with yields
typically ranging from 100 to 4,490 gallons per minute (gpm), occur in the Tennessee Valley,
Sequatchie Valley, and Valley and Ridge regions. Rocks in these areas consist mainly of limestone,
chert, and dolomite and are often fractured or cavernous and readily transmit ground water to
springs and wells.

Springs in the Piedmont (metamorphic and igneous rock) and Cumbertand Plateau (consolidated
sandstone, conglomerate, and shale) regions are less numerous than in the northern Alabama
regions and generally have lower yields, typically in the range of 10 to 100 gpm. Most springs in the
East Gulf Coastal Plain region discharge from sands, gravelly sands, or limestone and exhibit a wide
range in flow, from less than 1 to more than 100 gpm. A few springs of very low magnitude
discharge from the low-permeable clays, marl, and chalk in the Black Prairie Belt, Flatwoods, and
Chunnennuggee Hills districts of the East Gulf Coastal Piain (fig. 2). These districts are distinguished
hydrologically by low to very low dry-weather flow conditions of streams (Peirce, 1967).

SPRINGFLOW IN ALABAMA
MEASUREMENT OF SPRINGFLOW

Flow data for springs presented in this report are expressed in gallons per minute (gpm) or cubic
feet per second (ft3/sec). Modified USGS techniques (Carter and Davidian, 1968) and velocity-rated
current meters were generally utilized in making the springflow measurements. Estimates of
springflow were made by visual observation or by using standard hydrologic methods and flow-
measuring equipment. Spring discharge is affected by a number of climatic, geologic, and hydrologic
factors and by artificial controls. The variability in springflow can be exceedingly high, ranging to
more than 100 percent. Estimates and measurements of springflow presented in this report range
from zero to more than 10,000 gpm, reflecting the effects of the named factors.
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Figure 2.--General occurrence of springs in Alabama.

FLOW CLASSIFICATION OF SPRINGS

EXPLANATION

Numerous springs. Typical spring yield
is 100 to 4,490 gallons per minute
(gpm). Rock types are limestone, chert,
dolomite, some shale, and sandstone.
Predominant rock types are limestone,
chert, and dolomite.

Less numerous springs. Typical spring
yield is 10 to 100 gpm. Rock types are
hard limestone, sandstone, and shale in
north-central part of state and
metamorphic and igneous rocks in
east-central part (Piedmont Upland).

Sporadic occurrence of springs. Typical
spring yield is 10 to 100 gpm. Rock
types are interlayered sand and clay, or
limestone, dipping south-southwest
towards the Gulf of Mexico.

Very few springs. Typical spring yield is
less than 1 to 10 gpm. The area is
underlain mainly by clay, chalk, and
marl of low permeability.

Springs may be classified according to magnitude of flow, aquifer type, water temperature,
geologic structure, chemical quality of water, topography, lithology (Tolman, 1937), type of
discharge (Harris, 1957), or therapeutic value of the water (Fitch, 1927). Meinzer's (1923)
classification of springs (table 1), based on flow, is used in this report to classify springs. As a
hydrological statistic, the average flow represents the theoretical upper limit of a spring’s potential
for development; its low flow represents the theoretical lower limit. Historic as well as recent flow
data can be used to determine a spring’s average flow. These types of data are presented in
appendix 1. Locations and classifications of the springs listed in appendix 1 are shown on plate 1.

According to Meinzer's classification, there are no recognized first-magnitude springs in
Alabama. Eight second-magnitude springs are present in the northern half of the state. Three of



Table 1.--Classification of springs according to flow (after Méinzer, 1923)

Magnitude Discharge
First Greater than 100 ft3/sec
Second 10 to 100 ft3/sec
Third 1to 10 ft3/sec
Fourth 100 gpm (gallons per minute) to 1 ft3/sec (449 gpm)
Fifth 10to 100 gpm
Sixth 1to 10 gpm
Seventh 1 pt/min (pint per minute) to 1 gpm
Eighth Less than 1 pt/min

these springs, Coldwater Spring (W-12) in Calhoun County, Tuscumbia Spring (M-20) in Colbert
County, and Huntsville (Big) Spring (N-185) in Madison County, are considered to be the state's
“major” springs (Warman and Causey, 1963). Coldwater Spring, discharging from a fracture system
in rocks, is the most utilized spring in the state. The spring is a source of 18 mgd (million gallons per
day) of municipal water for the city of Anniston. As defined by minimum flow, Coldwater Spring may
be the largest spring in Alabama. Its measured flow for the period April- 1957 to June 1959 is
illustrated on figure 3, together with similar data for Tuscumbia Spring in Colbert County and Big
Spring in Madison County. The average discharge of Coldwater Spring for this period was 32 mgd,
that of Tuscumbia Spring was 44.2 mgd, and that of Big Spring at Huntsville was 12.6 mgd.

It is estimated that several hundred third-, fourth-, and fifth-magnitude springs occur in
Alabama. Numerous smaller springs, of magnitudes six to eight, also exist in the state. Few data have
been collected for these springs due to their limited importance as water supplies.

SPRINGFLOW VARIABILITY

The variability in the flow of a spring may be expressed as the ratio of the range in discharge of
the spring to the average discharge, according to the formula: V= 100(a-b)/c, where V is the
springflow variability, in percent; a is the maximum discharge; b is the minimum discharge; and c is
the average discharge (Meinzer, 1923, p. 53-54). Variability in springflow is normally determined by
using long-term records but can be estimated from a few springflow measurements, provided that
those measurements represent wet- and dry-weather flows. Estimates and measurements of
springflow provided in appendix 1 can be used to determine variability of flow for a specific spring.
Springflow variability is dependent on the permeability of the rocks, the size of the recharge area,
the amount of ground water in storage, the location of the water table, the rates and amounts of
precipitation, and other factors. Variability of flow data are important in evaluating the
dependability of springs as sources of water supplies.

The variabilities of springflow for three major springs mentioned in the preceding section,
Coldwater Spring (W-12), Tuscumbia Spring (M-20), and Big Spring (N-185), are 30, 200, and 180
percent, respectively. Both Tuscumbia Spring and Big Spring flow from relatively shallow solution
channels in the Tuscumbia Limestone of Mississippian age. The seasonal variation of discharge of
these two springs is high, as is characteristic of most limestone springs. Recharge to the springs is
derived principally from rainfall which infiltrates the land surface and moves rapidly through well-
developed solution channels in limestone towards the springs. In comparison, the seasonal variation
in the discharge of Coldwater Spring is low because of a stable source of ground water from
extensive rock fractures.



INDEX MAP

ALASAMA COASTAL PLAIN PROVINCE

L&j 0 50 MiLES
[ S E—"Y
o«

DISCHARGE IN MILLIONS OF GALLONS PER DAY

70

80

50

40

30

20 |-

7% 7
\\/

\
\

TUSCUMBIA SPRING \

(M-20)

\
\

\

\

T ~—— \\

(W-12)

COLDWATER SPRING

\
\ -

\‘\—-—-J

* "/ HUNTSVILLE (BIG) SPRING %,

|
\ | N
AT

LI
. L ..\..

“Nososseemeese

\\‘/

ot

.
o

(N-1885)

.....

AMUJJ A S ONDUIFMAMUIY A S ONDUJIFMAMYUY
1958 1959

1957

1988

Figure 3.-Monthly average discharges of Coldwater Spring near Anniston, Calhoun County; Tuscum-
bia Spring at Tuscumbia, Coibert County; and Huntsville (Big) Spring at Huntsville, Madison
County, April 1957 to June 1959 (after Warman and Causey, 1963).




SPRING RECHARGE AREA

The size and nature of a spring’s recharge area are important hydrologic factors to be considered
when evaluating the spring as a source of water supply. Recharge areas that have high infiitration
rates may give rise to high-magnitude springs, or to a series of lesser magnitude springs, depending
upon the gedlogic structure. An annual recharge of only 1 inch of water over an area of 1 square
mile (mi2) can produce springflow equal to 36 gpm (fig. 4). Barksdale and Moore (1976) estimated
that annual recharge to water-bearing units in Alabama ranges from 6 inches in the east-central part
of the state to 7.5 to 10 inches in other areas. Curtis (1953) estimated, from availabie hydrologic data,
that the annuai recharge rate for the northern Alabama Tennessee Valley region is 11.4 inches.
Estimates of recharge areas for two major springs in the Tennessee Valley region have aiso been
made. Johnson (1933, pt. 1), using available hydrologic data, estimated that the recharge area of
Tuscumbia Spring (M-20) is 44 square miles (mi2) and that the recharge area of Huntsville Spring (N-
185) is 12 mi2. John Scott (personal communication, 1986), USGS, indicated that the recharge area of
Coldwater Spring (W-12) in Calhoun County may be 75 to 90 mi2, assuming an annuai recharge rate
equal t0 0.4 mgd/miz2.

10,000

1,000

100

10

Recharge area, square miles

0.1

0.001

] 1
10,000 100,000 1,000,000 gpm

1 i
0.1 1.0 10 100 1,000
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Figure 4.--Relationship of recharge area to spring discharge for various amounts of annual recharge
(after Davis and DeWiest, 1966).

WATER CHEMISTRY OF SPRINGS

The chemistry of natural spring water, in general, varies from region to region as the result of
geologic, hydrologic, and climatic conditions. Precipitation normally contains only small amounts of
dissolved matter, but upon reaching the land surface, it begins to dissolve minerals from the soils and
the rocks. The chemical quality of water infiltrating the land surface and becoming part of the
ground-water zone depends upon the mineral composition of the soils and rocks with which the
water comes in contact, the length of time the water is in contact with the soils and rocks, and the
solvent ability of the water. The principal factor controlling the solvent action of this water is the
amount of carbon dioxide (CO3), which is absorbed from the atmosphere and from the soil-
biosystem. A low pH of ground water is often indicative of a high CO; content in the water.



WATER SAMPLE ANALYSES

Water samples were collected from spring water-quality stations in 1985-86 and were chemically
analyzed as a part of the study of Alabama springs. The chemical analyses included a determination
of the concentrations of calcium, magnesium, sodium, potassium, silica, bicarbonate, carbonate,
sulfate, chloride, fluoride, nitrate, selected trace elements, and total dissolved solids. The analyses
were made at the GSA's Geochemical Laboratory located in Tuscaloosa, Alabama. The methods of
analysis are those described in USEPA-600-4-79-020 (U.S. Environmental Protection Agency, 1979).
Results of the chemical analyses of water samples from the springs for the period 1985-86 are listed
in appendix 2 and are duplicated, in part, in appendix 1. The water temperature, specific
conductance, pH, and instantaneous flow values provided in the appendices were determined in the
field at the time of water-sample collection. '

TEMPERATURE OF SPRING WATER

The temperature of ground water and spring water at a specific locality is relatively constant,
varying only a few degrees during the year. The temperature generally is about the same as, or
slightly higher than, the mean annual air temperature for that location. Areally, spring water
temperatures range from a low of 57°F to 61°F in the Tennessee Valley region of Alabama to about
66°F to 77°F along the Gulf Coast. The only reference to a thermal spring is in Johnson (1933). The
spring, Warm Spring (HH-01) in Talladega County, has a measured water temperature (68.5°F) that
was 5° to 7°F higher than the average ground-water temperature for the area.

SPECIFIC CONDUCTANCE

Specific conductance is a key water-quality indicator. The specific conductance of water depends
on the total concentration of the ionized constituents dissolved in the water. It is a measure of the
ability of water to conduct an electrical current and represents the reciprocal of specific resistance.
Specific conductance values are in micromhos per centimeter (umhos/cm). Generally, the total
dissolved solids of water, in milligrams per liter, can be estimated by multiplication of specific
conductance with a factor of 0.65. Specific conductance values and corresponding total dissolved
solids contents of water samples from springs are listed in appendix 1. The specific conductance of
spring waters in Alabama generally ranges from less than 100 to more than 1,000 pmhos/cm. The
lowest specific conductance values are generally associated with springflow from sands and
sandstone. Extremely high specific conductance values may be indicative of saline or polluted water.

HYDROGEN-ION CONCENTRATION (pH)

Hydrogen-ion concentration (pH) is a measure of the relative acidity or alkalinity of water. A pH
of 7.0 indicates that the water is neutral. A pH progressively less than 7.0 indicates increasing acidity
in water, whereas a pH progressively greater than 7.0 indicates increasing alkalinity. Most spring
waters have pH values ranging from about 6.0 to 8.5. The higher pH values generally are associated
with limestone or carbonate-rock springs. :

APPLICABLE WATER-QUALITY STANDARDS
The chemical quality of water may limit or prohibit the use of the water for home, industrial,
business, farm, or municipal water supplies. Recommended limits for public drinking supplies are
shown in table 2. Standards for other uses of water may be found in Wilcox (1955), American Water
Works Association (1950), California State Water Quality Control Board (1963), and publications
listed in the Selected References.
The results of recent chemical analyses of spring water samples are listed in appendix 2. A
comparison of these analyses data with the public drinking-water standards listed in table 2 indicates
that more than 90 percent of the springs may meet the drinking-water standards. The common



Table 2.--Public drinking water standards’

National Interim Primary Drinking Water Regulations

Arsenic
Barium
Cadmium
Chromium
Léad
Mercury
Nitrate (as N)
Selenium
Silver
Fluoride (Revised)
Endrin :
Lindane
‘Methoxychlor
‘Toxaphene
2,4-D
2,4,5-TPSilvex
Coliform bacteria
Radium - 226 + radium - 228
Gross alpha particle activity
Beta particie and photon radioactivity
Turbidity
Trihalomethahes (the sum of the concentrations of
-bromodichioromethane, dibromochioro-

methane, tribromomethane {bromoform} and
trichloromethane {chloroform})

Sodium Monitoring and Reporting
Corrosion Monitoring and Distribution
System Composition

0.05 milligrams per liter (mg/L)
1.0 mg/L
© 0.010 mg/L
0.05 mg/L
0.05 mg/L
0.002 mg/L

10 mg/L
0.01 mg/L
0.05 mg/L
4 mg/L
0.0002 mg/L
0.004 mg/L
0.1 mg/L
0.005 mg/L

0.1 mg/L
0.01 mg/L

< 1/100 milliliters
5 picoCuries/liter (pCi/l)

15 pCi/l :
4 millirem/year (annual dose equivalent)
1 Turbidity unit (Tu) (upto 5 Tu)
0.10 mg/L

National Secondary Drinking Water Regulations

Chloride
Color
Copper .
Corrosivity
Foaming Agents
Iron
Manganese
Odor ,
pH o
Sulfate ‘
DS

Zinc

Fluoride

250 mg/L
15 color units

1 mg/L

Noncorrosive
0.5 mg/L
0.3mg/L
0.05mg/L
3 threshold odor number
6.5-8.5

250 mg/L

500 mg/L
5Smg/L
2mg/L

Maximum established limits by the U.S. Environmental Protection Agency in 1986.
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water-quality problems are high concentrations of iron, manganese, and total dissolved solids in
spring waters. It should be noted that the parameters for which values are reported in appendix 2 do
not include all of the parameters in the drinking-water standards. Specific analyses of spring water
should be made when evaluating a spring for a specific use.
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APPENDIX 1

Basic data for springs in Alabama

Asterisk (*) beside spring number indicates chemical analysis of recent
water sample in appendix 2 of this report; ft3/s, cubic feet per second;
gpm, gallons per minute; total dissolved solids in milligrams per liter;
specific conductance in micromhos per centimeter ( umhos/cm).



Appendix 1.--Table index

County Page no. County Page no.
Autauga No data Houston 46
Baldwin 20 Jackson 46
Barbour 20 Jefferson 49
Bibb 21 Lamar 52
Blount 22 Lauderdale 53
Bullock No data Lawrence 55
Butler 25 Lee 56
Calhoun 25 Limestone 56
Chambers 30 Lowndes No data
Cherokee 3 Macon 57
Chilton 32 Madison 58
Choctaw 32 Marengo No data
Clarke 33 Marion 64
Clay 33 Marshall 64
Cleburne 34 Mobile 66
Coffee No data Monroe 66
Colbert 34 Montgomery No data
Conecuh 35 Morgan 66
Coosa No data Perry 68
Covington 36 Pickens 68
Crenshaw . Nodata Pike ' 69
Cullman No data Randoiph 69
Dale No data Russell No data
Dallas No data Shelby 69
DeKalb 36 St. Clair 71
Elmore 38 Sumter 72
Escambia 38 Talladega 73
Etowah a1 Tallapoosa 75
Fayette 42 Tuscaloosa 76
Franklin 43 Walker 77
Geneva 44 Washington 77
Greene No data Wilcox 78
Hale 45 Winston 78
Henry 45
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APPENDIX 2

Results of chemical analyses of water samples -
from spring water-quality stations, 1985-86



Appendix 2.--Results of chemical analyses of water samples from spring

water-quality stations, 1985-86

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter

{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in.

sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]
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Spring number FF-8 FF-8 c-01 c-01 L1 L-1
Location (County) Barbour Barbour Bibb Bibb Bibb Bibb

Date of collection 10/24/86 05/22/86 11/25/85 05/13/86 11/25/85 05/13/86
Time 1256 1105 0619 0822 0925 0924
Flow (ft3/sec) 2.0 0.69 0.28 0.18 1.62 1.35
Specific conductance (umhos/cm) 240 212 300 185 310 183
Temperature (°C) 21 20 19 19 19 18
Bicarbonate (mg/L.) 130 150 140 140 150 140
Carbonate (mgi/L) 0 0 0 0 0 0
Alkalinity as CaCO3 (mg/L) 110 120 110 110 120 110
pH 7.8 7.8 7.4 7.3 7.6 7.6
Silica (mg/L) 16 16 7.2 8.5 6.8 8.2
Calcium (mg/L) 45 45 44 44 36 34
Magnesium (mg/L) 1.5 1.2 9 4.2 10 11
Sodium (mg/L) 1.0 1.8 1.7 1.4 1.4 1.1
Potassium (mg/l.) 4 1.0 6 5 .8 7
Sulfate (mg/L) 2.2 4.5 3.2 1.5 2.0 ND
Chloride (mg/L) 8 2.5 ND 1.8 3 1.9
Fluoride {(mg/L) .06 05 .05 .06 .05 .03
Nitrate as N (mg/L) .70 .70 13 .14 .39 .40
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) ND - ND -- ND -
Total Kjeldahi Nitrogen as N (mg/L) ND - .90 -~ .82 --
Phosphorus as P (mg/L) .01 - .01 - .01 -
Orthophosphate as P (mg/L) .01 - 02 - .01 --
Arsenic (pg/L) <1 - 2 -~ 1 --
Barium (ng/L) 40 - 20 - 10 -
Cadmium (ug/L) 1 - 2 -- <1 --
Chromium {ug/L) 1 -- 4 -- <1 -
Cobalt (pg/L) 1 -- 1 -- ND --
Iron (E/L) 10 10 120 10 20 20
Lead (ugi/L) 2 - ND - ND -
Manganese (ug/L) <10 10 <10 10 <10 <5
Mercury (ug/L) ND - ND - <.05 -
Selenium (pg/L) ND - 2 - 2 -
Silver (pug/L) ND -- <1 -- <1 -
Strontium (ug/L) 100 - 50 - 120 --
Zinc (pg/L) ND -- 270 - 30 -
Total dissolved solids (mg/L) 134 127 127 131 133 128
Hardness as CaCO; {(mg/L) 120 120 110 130 - 130 130
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number V-1 D-5 J-4 T3 T3 F-68

Location (County) Bibb Blount Blount Blount Blount | Calhoun
Date of collection 10/29/85 11/07/85 11/07/85 11/14/85 06/05/86 10/22/85
Time -- 1130 1230 1215 1052 --
Flow (ft3/sec) 37.2 0.98 7.19 0.33 0.36 3.70
Specific conductance (umhos/cm) 201 170 259 192 167 221
Temperature (°C) - 15 15 17 18 --
Bicarbonate {(mg/L) 120 89 130 130 120 140
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO4 (mg/L) 98 73 110 110 98 110
pH 7.6 7.0 7.4 7.4 7.0 7.5
Silica (mg/L) 6.6 6.2 6.0 6.3 8.0 6.0
Calcium (mg/L) 26 29 44 22 22 32
Magnesium (mg/L) 10 1.8 2.7 12 12 9.9
Sodium (mg/L) 2.5 1.2 2.0 9 1.2 8
Potassium (mg/L) 1.0 6 8 2 4 .3
Sulfate (mg/L) 1.7 2.0 3.0 ND 3.1 ND
Chioride (mgi/L) 3.6 7 8 A 1.0 2
Fluoride (mg/L) ND .02 .03 02 01 .07
Nitrate as N (mg/L) 19 .88 .90 48 .31 .38
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) .01 .01 02 14 - .01
Total Kjeldah! Nitrogen as N (mg/L) .46 .44 44 14 - ND
Phosphorus as P (mg/L) ND ND ND ND - ND
Orthophosphate as P (mg/L) ND ND ND ND - ND
Arsenic (ug/L) ND ND ND ND - ND
Barium (pg/L) 140 10 10 10 -- 40
Cadmium (pg/L) <1 1 <1 1 - <1
Chromium (pg/L) ND <1 <1 <1 - 1
Cobait (ug/L) 1 ND 1 1 - ND
Iron (ng/L) 500 20 100 50 <5 20
Lead (pg/L) 1 1 ND 1 - ND
Manganese (ug/L) 40 <10 <10 20 10 10
Mercury {ng/L) 05 ND ND ND -- ND
Selenium (ug/L) ND ND ND ND - ND
Silver (ug/L) <1 ND <1 ND -~ ND
Strontium (pg/L) 40 50 90 ND -- 10
Zinc (pg/l) <10 20 50 10 - 10
Total dissolved solids (mg/L) 111 89 127 108 108 120
Hardness as CaCO5 (mg/t) 110 80 120 110 100 120




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]
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Spring number F-68 G-01 G-01% L-1 L-1 L-21

Location (County) Calhoun Calhoun Calhoun Calhoun Calhoun Calhoun
Date of collection 05/14/86 11/26/85 05/14/86 10/22/85 05/14/86 11/26/85
Time 1207 1636 1140 1000 1225 1720
Flow (ft3/sec) 1.69 0.33 <0.01 294 0.17 0.25
Specific conductance (umhos/cm) 195 240 171 188 190 290
Temperature (°C) 17 16 19 18 18 18
Bicarbonate (mg/L) 150 120 120 120 140 140
Carbonate (mg/L) Q 0 0 0 Q 0
Alkalinity as CaCO3 (mg/L) 120 98 98 98 130 110
pH 7.4 7.8 7.7 7.1 7.8 7.4
Silica (mg/L) 7.6 5.9 7.5 9.2 8.6 6.9
Calcium (mg/L) 32 27 27 22 24 24
Magnesium (mg/L) 10 4 8.8 12 13 13
Sodium (mg/L) .8 .8 9 13 1.7 1.7
Potassium (mg/L) .5 4 5 1.5 1.1 1.1
Sulfate (mg/L) ND ND " ND 9 ND ND
Chioride (mg/L) 1.6 ND 1.6 1 2.7 9
Fluoride (mg/L) .02 .01 03 .06 .02 .07
Nitrate as N {mg/L) .25 .33 .28 18 .50 .58
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) - ND - .03 - ND
Total Kjeldah! Nitrogen as N (mg/L) - 10 - 10 - .66
Phosphorus as P (mg/L) - ND -- .01 - ND
Orthophosphate as P (mg/L) - ND - 01 - ND
Arsenic (ug/L) - 1 - ND - <1
Barium (pg/L) - 40 - <10 - 10
Cadmium (ug/L) - <1 -- 1 - <1
Chromium (ug/L) - <1 - 1 -- ND
Cobalt (ug/L) - ND - ND - 1
fron (pg/L) <5 10 40 20 10 10.
Lead (ug/L) - 1 - 1 - ND
Manganese {(ug/L) ND <10 20 10 <5 10
Mercury (ug/L) - ND - ND -- ND
Selenium (ug/L) - ND - ND - ND
Silver (pg/L) -- <1 -- <1 -- ND
Strontium (pg/t) - ND - 20 - 10
Zinc (ng/L) - <10 - <10 - 10
Total dissolved solids (mg/L) 128 103 107 107 122 119
Hardness as CaCO3 (mg/L) 120 100 100 110 110 110
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number L-21 M-91 W-12 W-12 D-4 G-9
Location (County) Calhoun Calhoun Calhoun Calhoun Cherokee | Cherokee

Date of collection 05/14/86 10/22/85 11/27/85 05/13/86 10/24/85 10/24/85
Time 1238 1050 0800 1607 - 1430
Flow (ft3/sec) 0 2.53 22.9 30.3 2.30 2.86
Specific conductance (umhos/icm) 178 211 240 166 270 295
Temperature (°C) 19 18 19 19 15 16
Bicarbonate (mg/L) 120 130 120 120 150 170
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO; {mg/L) 98 110 98 98 120 140
pH 7.9 7.0 7.6 7.7 7.8 7.7
Silica (mg/L) 11 6.0 9.6 12 5.4 5.6
Calcium (mg/L) 21 27 23 23 39 53
Magnesium (mg/L) 12 14 11 11 10 39
Sodium (mg/L) 1.3 1.0 1.2 1.1 A 7
Potassium (mg/L) 1.5 A4 1.5 1.4 4 3
Sulfate (mg/L) 2.0 ND 4 ND A 1.7
Chloride (mg/L) 1.4 4 2 1.4 8 8
Fluoride (mg/L) 01 02 .02 01 .05 .09
Nitrate as N (mg/L) 08 21 .20 .23 1.05 .58
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) -- 04 .01 - .01 ND
Total Kjeldahl Nitrogen as N (mg/L) - 12 .16 - .24 .02
Phasphorus as P (mg/L) - ND 01 - ND ND
Orthophosphate as P (mg/L) - ND 01 - ND ND
Arsenic (pg/L) - ND ND -- ND ND
Barium {ug/L) - ND 10 - 20 <10
Cadmium (ug/L) -- ND <1 -- 2 2
Chromium (ng/L) - 1 ND - <1 <1
Cobalt (ng/L) - ND ND -- ND ND
Iron (ug/L) 10 360 ND 10 10 20
Lead (ug/L) - 1 ND -- ND ND
Manganese {ug/L) ND 20 <10 <5 <10 <10
Mercury (ng/L) - ND ND - ND ND
Selenium (ug/L) - ND ND - ND ND
Silver (ug/L) - 1 ND - <1 ND
Strontium (pg/L) - 30 30 - 70 140
Zinc (ng/L) -~ 10 <10 - 30 <10
Total dissolved solids (mg/L) 110 114 107 110 134 152
Hardness as CaCO; (mg/L) 100 130 100 100 140 150




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]
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Spring number R-01 R-01 HH-6 HH-6 E-70 M-20

Location (County) Cherokee | Cherokee Clarke Clarke Colbert Colbert
Date of collection 11/26/85 05/14/86 11/06/85 06/18/86 10/21/85 11/12/85
Time 1436 0932 1045 1030 0930 1640
Flow (ft3/sec) 0.05 0.10 2.78 243 0.95 49.4
Specific conductance (umhos/cm) 310 178 165 147 464 490
Temperature (°C) 17 18 19 20 16 17
Bicarbonate (mg/L) 150 140 86 84 270 240
Carbonate (mg/L) 0 0 0 . 0 0 0
Alkalinity as CaCO; {mg/L) 120 110 71 69 220 200
pH 7.4 7.5 6.9 7.0 7.2 7.2
Silica (mg/L) 5.8 7.7 8.2 8.0 7.3 6.9
Caicium (mg/L) 28 28 30 29 93 82
Magnesium (mg/L) 14 15 1.8 1.8 2.8 3.0
Sodium {mg/L) 1.0 9 2.4 2.3 1.4 21
Potassium (mg/L) .5 4 2 4 1.2 3.8
Sulfate (mg/L) ND ND 1.6 3.0 4.6 17
Chloride (mg/L) 4 1.6 2.0 3.0 4.2 23
Fluoride {(mg/L) 02 <.01 .05 <.01 .08 1.25
Nitrate as N (mg/L) .38 .50 73 66 3.95 2.53
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/l) ND - ND - 07 ND
Total Kjeldahl Nitrogen as N (mg/L) .46 -- .10 - .46 .20
Phosphorus as P (mg/L) ND - ND - 01 .02
Orthophosphate as P (mg/L) ND - ND - ND 02
Arsenic (pg/L) <1 - ND - ND ND
Barium (pg/L) ND - 20 - 20 40
Cadmium {ug/L) <1 - 1 - <1 <1
Chromium (ug/L) <1 - 1 - 1 <1
Cobalt {ug/L) 1 - ND - ND 1
Iron (pg/L) <5 10 30 10 30 20
Lead (pg/L) ND - 2 - ND ND
Manganese (pg/L) <10 <5 <10 10 10 <10
Mercury (ug/L) <.05 - ND - ND 10
Selenium (ug/L) ND - 1 - ND ND
Silver (ug/L) ND - ND - ND 1
Strontium (pg/l) 10 - 60 - 120 140
Zinc (pg/L) 20 -- 50 - 30 10
Total dissolved solids (mg/L) 125 125 92 92 265 287
Hardness as CaCO3 (mg/L) 130 130 83 80 240 220
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number M-20 -3 -4 -4 N-3 GG-5

Location (County) Colbert De Kalb De Kalb De Kalb De Kalb De Kaib
Date of collection 05/28/86 11/06/85 11/14/85 06/05/86 11/06/85 11/14/85
Time 1016 -- 1652 1442 1400 1543
Flow (ft3/sec) 50.0 0.94 0.82 0.70 1.83 0.13
Specific conductance (umhos/cm) 374 275 220 184 350 330
Temperature (°C) 17 15 16 16 14 17
Bicarbonate (mg/L) 210 150 160 150 180 200
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO3 (mg/L) 170 120 120 120 150 160
pH 7.3 7.4 7.9 7.5 7.1 7.4
Silica (mg/L) 7.6 6.2 5.8 7.2 6.0 6.1
Calcium (mg/L) 72 31 60 31 57 34
Magnesium (mg/L) 2.7 13 3.2 12 5.0 7.2
Sodium (mg/L) 17 1.4 5 8 2.3 1.9
Potassium (mg/L) 3.2 1.7 A 3 7 .6
Sulfate (mg/L) 13 ND ND ND 3.6 2.9
Chloride (mg/L) 20 5 5 6 2.4 2.8
Fluoride {mg/L) .74 .03 .02 <.01 .05 .05
Nitrate as N (mg/L) 2.69 24 .20 .20 .05 1.72
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/l.) - .44 .02 -- 38 ND
Total Kjeldahi Nitrogen as N (mg/L) - 1.66 13 - .86 ND
Phosphorus as P (mg/L) - ND ND - .01 .01
Orthophosphate as P (mg/L) - ND ND - ND ND
Arsenic (pgil) -- ND ND - ND ND
Barium (pg/L) -~ ND 40 - 10 100
Cadmium (ug/it) -- 1 1 - 1 1
Chromium (ug/L) -- <1 <1 -- 1 ND
Cobalt (ug/L) - <1 ND - 1 ND
iron (ug/L) 60 10 310 ND 60 20
Lead (pg/l) - 1 2 -- 2 3
Manganese (ug/L) 50 <10 40 <5 50 <10
Mercury (ug/t) - ND ND - ND ND
Selenium (ug/l.) - ND ND - ND ND
Silver (ng/t) - ND ND - <1 ND
Strontium (ug/L) -- 60 20 - 210 130
Zinc (pg/L) - 120 10 - 20 10
Total dissolved solids (mg/L) 252 129 150 127 170 162
Hardness as CaCO3 (mg/L) 190 130 180 130 160 120




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (pg/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publmatuons listed in

Selected References section.]

87

Spring number GG-5 A-27 A-27 H-25 H-25 N-16

Location (County) De Kalb Escambia Escambia Etowah Etowah Etowah
Date of collection 06/05/86 11/19/85 06/18/86 11/14/85 06/05/86 11/26/85
Time 1349 1045 1050 1423 1148 1537
Flow (ft3/sec) 0 0.33 0.20 2.70 1.30 3.76
Specific conductance (umhos/cm) 289 240 162 250 214 260
Temperature (°C) 17 20 22 16 16 19
Bicarbonate (mg/L) 200 110 100 150 180 130
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO; (mg/L) 160 90 82 120 150 110
pH 7.6 7.7 7.7 7.7 7.2 7.5
Silica (mg/L) 7.6 5.5 6.6 5.8 7.2 6.2
Calcium (mg/l.) 68 36 35 51 51 28
Magnesium (mg/L) 3.3 .9 9 2.2 2.3 10
Sodium (mg/L.) 2.1 1.5 1.6 1.3 1.5 1.5
Potassium (mg/L) 1.0 . 3 A 4 5
Sulfate (mgi/L) 5.2 ND 8.0 ND 3.2 ND
Chloride (mg/L) 3.8 1.6 1.4 1.1 19 .5
Fluoride (mg/L) .03 <.02 .03 .05 03 03
Nitrate as N {(mg/L) 2.40 A5 A1 .94 92 14
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) - .01 - .04 - ND
Total Kjeldahi Nitrogen as N {mg/L) - .20 - .02 -- 44
Phosphorus as P (mg/L) - ND -- ND - ND
Orthophosphate as P (mg/L) -- ND - ND - ND
Arsenic (pg/L) - ND - ND -- 1
Barium (ng/L) -- 10 - 10 -- 80
Cadmium (ug/L) - ND -- 1 - <1
Chromium (ug/L) -- 1 - <1 -- <1
Cobalt (ug/L) -- ND - ND -- ND
Iron (ug/L) 10 350 ND 70 <5 10
Lead (pug/L) -- <1 -- 1 -- ND
Manganese (pg/L) 10 30 10 <10 10 <10
Mercury (ug/L) -- ND - ND - ND
Selenium (ug/L) - ND - ND - ND
Silver (ug/t) - ND - ND -- ND
Strontium (pg/L) -- 80 -- 70 -- 10
Zinc {ug/L) -- 20 - 20 - 20
Total dissolved solids {(mg/L) 201 101 104 140 160 111
Hardness as CaCO3 (mg/L) 180 - 94 91 140 140 110
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

{Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft¥/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number N-16 N-25 N-25 R-5 R-5 31

Location (County) Etowah Etowah Etowah Franklin Franklin Geneva
Date of collection 05/14/86 11/26/85 05/14/86 11/12/85 06/3/86 11/19/85
Time 1048 1608 1112 1445 1433 1556
Flow (ft3/sec) 1.71 3.76 0 0.06 0.01 1.08
Specific conductance (umhos/cm) 161 320 192 16 14 210
Temperature (°C) 17 18 17 18 17 23
Bicarbonate (mg/L) 130 160 160 7 6 91
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO3 (mg/L) 110 130 130 6 5 75
pH 7.8 7.6 7.3 5.4 5.5 7.7
Silica (mg/L) 7.6 5.8 7.5 6.6 8.2 11
Calcium (mg/l) 28 37 36 1.2 1.1 29
Magnesium (mg/L) 10 10 10 4 4 2.0
Sodium (mg/L) .8 1.0 .9 .8 .6 1.7
Potassium (mg/L) A 4 4 3 3 6
Sulfate (mg/L) ND 1.0 ND ND ND .8
Chloride (mg/L) 1.0 05 1.6 3 .7 1.4
Fluoride (mg/L) .01 .01 <.01 ND ND .05
Nitrate as N (mg/L) 12 .44 A4 12 .08 .65
Nitrite as N {mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) - ND -- ND - ND
Total Kjeldah| Nitrogen as N (mg/L) - 1 - ND - .37
Phosphorus as P (mg/L) .- ND -~ ND -~ ND
Orthophosphate as P (mg/L) - ND -- ND - ND
Arsenic (ug/L) - <1 - ND -- ND
Barium (ug/L) - 50 -~ <10 - ND
Cadmium (ng/L) - <1 - <1 - ND
Chromium (ug/L) - <1 -- ND - 3
Cobait (ug/L) - 1 -- 1 -- 1
fron (ug/L) 10 10 10 40 20 80
Lead (ug/L) -- 1 -- 1 - i
Manganese (ug/l) <5 <10 <5 10 10 ND
Mercury (pg/L) -- ND - <.05 -- ND
Selenium (ug/iL) - ND - ND -- ND
Silver (ng/L) - <1 - 1 - ND
Strontium (ug/L) -- ND - 40 - 120
Zinc (ug/L) - 10 - <10 -- 20
Total dissolved solids (mg/L) 112 136 137 14 15 94
Hardness as CaCO; (mg/L) 110 130 130 5 4 80




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in miiligrams per liter
(mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]
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Spring number J-1 T-6 T7-6 c-4 c-4 N-2

Location (County) Geneva Houston Houston Jackson Jackson Jackson
Date of collection 06/10/86 11/20/86 06/11/86 10/30/85 05/27/86 11/06/85
Time 1514 1334 1230 1350 1350 1040
Flow (ft3/sec) 1.18 0 0 0.14 0 2.18
Specific conductance (umhos/cm) 160 320 225 210 151 300
Temperature (°C) 25 22 23 16 18 14
Bicarbonate (mg/L) 90 120 130 120 100 180
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO; (mgiL) 74 98 110 98 82 150
pH 7.6 7.6 8.2 7.9 7.8 7.2
Silica (mg/L) 12 4.3 4.6 7.2 6.4 5.5
Calcium (mg/l) 28 45 43 33 28 60
Magnesium {mg/L) 2.0 1.4 1.2 6.0 4.8 5.0
Sodium (mg/L) 2.3 2.2 2.2 2.0 1.5 1.7
Potassium (mg/L) 7 .5 5 .5 8 1.0
Sulfate (mg/L) 8.4 ND ND 8.0 10 15
Chloride (mg/L) 3.0 3.5 4.0 6 1.4 1.6
Fluoride (mg/L) .04 <.02 <.01 .05 05 .06
Nitrate as N (mg/L) .64 4.05 2.96 14 06 1.24
Nitrite as N (mg/L) ND ND ND ND 01 ND
Ammonia as N (mg/L) - .02 - .01 - .01
Total Kjeldah! Nitrogen as N (mg/L) -- .50 - 19 - 40
Phosphorus as P (mg/L) - ND -- ND -- ND
Orthophosphate as P (ma/L) - ND - ND - ND
Arsenic (pg/L) - ND - ND -- ND
Barium (ug/L) -- 10 -- 40 - 20
Cadmium (ug/L) -- ND - <1 - 1
Chromium (pg/t) - 1 - <1 - 1
Cobalt (pg/L) - 1 - ND - ND
Iron (ug/L) <5 10 10 120 10 20
Lead (ug/L) - ND -- <1 -- 2
Manganese (ug/L) ND ND <5 10 <5 <10
Mercury (pg/L) -~ ND - ND -~ ND
Selenium (ug/L) - ND -- ND -- ND
Silver {(pg/l) - <1 - ND -- ND
Strontium (pg/L) -- 50 - 140 - 150
Zinc (ug/L) - 30 -- 20 -- 20
Total dissolved solids (mg/L) 104 134 132 117 103 184
Hardness as CaCO5 (mg/L) 78 120 110 110 90 170
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quaiity stations, 1985-86 - Continued

[{Spring numbers correspond to those shown on piate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter {(ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number M-5 Y-1 Y-1 $-39 G-39 -6

Location (County) Jefferson Jefferson Jefferson | Lauderdale | Lawrence Lee
Date of collection 10/22/85 11/15/85 06/06/86 10/21/85 10/21/85 10/31/85
Time 1615 1347 1247 1600 1500 1015
Flow (ft3/sec) 2.34 0 0.22 0.44 2.87 1.62
Specific conductance (umhos/cm) 300 320 235 108 342 245
Temperature (°C) 17 18 18 15 16 19
Bicarbonate (mg/L) 200 160 130 70 190 120
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO5 (mg/L) 160 130 110 57 160 98
pH 7.2 7.6 6.1 6.9 7.4 7.6
Silica (mg/L) 6.2 6.0 8.0 5.4 6.6 12
Calcium (mg/L) 37 47 41 14 66 25
Magnesium (mg/L) 19 1.7 9.6 3.7 2.0 12
Sodium (mg/L) 1.3 1.1 1.5 8 2.3 2.0
Potassium (mg/L) 3 5 4 1.1 4 1.8
Sulfate (mg/L) 3 3 2.8 8 8 2.4
Chloride (mg/L) 1.2 2.1 18 2.2 36 .6
Fluoride {(mg/L) .04 02 <.01 .04 .06 .07
Nitrate as N (mg/L) 49 .60 44 1.26 2.63 .24
Nitrite as N (mg/L) ND ND ND ND .01 ND
Ammonia as N (mg/L) .03 - ND . - .01 05 .09
Total Kjeldah! Nitrogen as N (mg/L) 14 ND - .37 .30 .62
Phosphorus as P (mg/L) ND ND - ND ND ND
Orthophosphate as P (mg/L) ND ND - ND ND ND
Arsenic (ug/L) 4 ND - <1 <1 ND
Barium (pg/L) ND 40 - 10 <10 30
Cadmium (ugit) <1 ND -- <1 <1 ND
Chromium (ug/L) <1 <1 -- ND <1 ND
Cobait (ug/L) ND ND - ND <1 ND
Iron (ug/L) 320 180 ND 20 10 80
Lead (pg/L) ND 2 -- ND 5 <1
Manganese (ug/L) <10 120 <5 10 20 <10
Mercury (ug/L) ND ND - ND ND <.05
Selenium (pag/L) ND ND - ND ND ND
Silver (pg/L) <1 ND -- ND ND ND
Strontium (pg/L) 40 60 -- 10 130 <10
Zinc (pg/L) 10 30 - 40 40 <10
Total dissolved solids (mg/L) 166 140 147 68 187 116
Hardness as CaCO3 (mg/L) 170 120 140 50 170 110




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section ]
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Spring number A-1 B-02 H-31 Q-01 Q-01 M-38

Location (County) Limestone | Limestone | Limestone | Limestone | Limestone | Madison
Date of collection 10/22/85 11/13/85 10/23/85 11/13/85 06/04/86 11/05/85
Time 0830 1150 1015 1030 1428 1500
Flow (ft3/sec) 0.66 1.45 ND 0 0 4.66
Specific conductance (umhos/cm) 120 220 100 180 154 420
Temperature (°C) 15 17 17 20 17 16
Bicarbonate (mg/L) 79 110 74 80 84 210
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO3 (mg/L) 65 90 61 66 69 170
pH 7.0 7.2 6.4 6.8 6.9 7.1
Silica (mg/L) 6.0 5.9 6.1 6.2 7.6 5.8
Calcium (mg/L) 24 41 21 30 28 69
Magnesium (mg/lL) 49 4.2 1.9 4.6 4.2 5.5
Sodium (mgiL) 7 1.7 .5 1.5 1.1 2.8
Potassium (mg/L) .6 1.0 9 5 .6 1.1
Sulfate (mg/L) 31 8.5 3 ND ND 8.8
Chloride (mg/L) 1.5 3.0 - 1.0 6.2 5.8 2.9
Fluoride (mg/L) .04 .02 0 <.02 01 .07
Nitrate as N (mg/L) 1.68 1.61 9 418 3.98 2.39
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) 02 ND .0 ND -- 10
Total Kjeldahl Nitrogen as N (mg/L) .16 .09 .2 ND -- 72
Phosphorus as P (mg/L) .01 .02 ND ND - ND
Orthophosphate as P (mg/L) ND .01 ND ND - ND
Arsenic (ng/L) 1 ND 1 ND -- ND
Barium (ug/L) 10 20 <10 20 -- 10
Cadmium (ug/L) <1 <1 ND <1 - 1
Chromium (pg/L) ND <1 ND <1 - 1
Cobalt (ug/L) 1 ] <1 1 -- 1
Iron (pg/L) 10 40 150 110 ND 10
Lead (ug/L) ND 1 ND 1 - ND
Manganese (ug/L) 10 <10 110 20 10 10
Mercury (ug/L) ND ND ND ND - ND
Selenium (ug/L) ND <1 ND ND - ND
Silver (ug/L) ND ND ND ND -- ND
Strontium (ug/L) 80 100 50 50 - 150
Zinc (pg/L) 10 30 10 20 -- 60
Total dissolved solids (mg/L) 87 127 72 107 107 210
Hardness as CaCO4 (mg/L) 80 120 61 94 88 200




92

Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

{Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter (ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number N-185 N-185 212 C-01 c-01 K-1

Location (County) Madison Madison Madison Marion Marion Morgan
Date of collection 10/30/85 05/27/86 11/05/85 11/12/85 06/03/86 10/23/85
Time 1649 1715 -- 1345 1345 --
Flow (ft3/sec) 1.90 3.13 5.37 0.54 0.33 --
Specific conductance (umhos/cm) 390 308 510 27 33 211
Temperature (°C) 17 19 15 17 18 15
Bicarbonate (mgit) 210 200 230 8 10 120
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO3 (mg/L) 190 160 190 7 8 98
pH 7.2 7.3 7.2 5.4 6.2 6.9
Silica (mg/L) 8.3 7.2 6.1 6.6 8.4 4.8
Calcium (mg/L) 73 63 91 1.2 3.6 39
Magnesium (mg/L) 7.1 6.3 4.6 1.0 1.0 2.0
Sodium (mg/L) 3.3 3.5 2.9 1.5 1.3 1.4
Potassium (mg/l) .5 1.0 7 4 .6 1.5
Sulfate (mg/L) 1 12 8.4 ND ND 2.7
Chloride (mg/L) 4.8 6.4 5.6 1.0 1.8 2.2
Fluoride {(mg/L) .09 .08 .07 ND ND .04
Nitrate as N (mg/L) 3.03 2.54 2.57 1.30 1.28 52
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) 01 -- .01 ND -- 03
Total Kjeldahl Nitrogen as N (mg/L) 24 -- .34 02 - .40
Phosphorus as P (mg/L) .01 - .01 ND - ND
Orthophosphate as P (mg/L) .01 -- .01 ND - ND
Arsenic (pg/L) <1 - ND ND - <1
Barium (pg/L) 50 -- 20 20 -- 10
Cadmium (ug/l) <1 - <1 <1 -- <1
Chromium (pg/l.) 1 -- <1 1 - <1
Cobalt (ug/L) ND - ND 1 - <1
Iron {pg/L) 170 10 ND 30 30 220
Lead (ng/L) ND - 1 ] -- ND
Manganese (ug/L) 40 10 20 10 10 30
Mercury (ng/t) ND - ND ND -- ND
Selenium (pg/L) ND -- ND ND -- ND
Silver (ng/L) ND - ND 1 - ND
Strontium (pgiL) 170 - 160 30 - 30
Zinc (ug/L) 40 - 20 <10 -- 20
Total dissolved solids (mg/L) 225 209 244 21 27 113
Hardness as CaCO3 (mg/L) 210 180 250 7 13 110




Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
{mg/L) or micrograms per liter (ag/L), except as noted. Flow in cubic feet per second (ft¥sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]
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Spring number R-157 AA-7 AA-7 GG-3 E-5 M-8

Location (County) Morgan Shelby Shelby Shelby St. Clair St. Clair
Date of collection 11/05/85 11/25/85 05/13/86 10/23/85 10/22/85 11/15/85
Time 1100 1036 1029 1315 0745 0949
Flow (ft3/sec) 10.3 0.98 0.66 2.95 4.20 1.27
Specific conductance (umhos/cm) 148 480 326 260 235 350
Temperature (°C) 15 19 17 18 15 18
Bicarbonate (mg/L) 65 210 190 160 140 160
Carbonate (mg/L) 0 0 0 0 0 0
Alkalinity as CaCO, (mg/L) 53 170 160 130 110 130
pH 7.5 7.6 7.6 7.7 7.2 7.6
Silica {mg/L) 4.2 6.0 7.4 6.6 5.3 6.0
Calcium (mg/l) 21 52 51 31 45 31
Magnesium (mg/L) 2.9 17 17 15 2.9 12
Sodium (mg/L) 2.2 2.1 2.0 4 2.3 1.2
Potassium (mg/L) 1.6 2.2 2.4 2 8 .4
Sulfate (mg/L) 48 18 24 ND 2.2 ND
Chloride (mg/L) 1.9 1.0 4.0 4 1.6 7
Fluoride {(mg/L) 05 .05 04 .03 .06 .02
Nitrate as N (mg/L) .68 72 .68 12 91 .56
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) ND ND - 02 .01 01
Total Kjeldah| Nitrogen as N (mg/L) .40 .09 - .28 .05 .32
Phosphorus as P (mg/L) ND ND - ND ND .01
Orthophosphate as P (mg/L) ND ND - ND ND ND
Arsenic (ug/L) ND 1 - ND 1 2
Barium (ng/L) 30 10 - ND <10 20
Cadmium (ng/L) <1 <1 -- <1 <1 1
Chromium (ug/L) <1 <1 - ND <1 3
Cobait (ug/L) ND ND - ND ND ND
iron (pg/L) 40 10 10 30 50 160
Lead (pg/L) 1 ND -~ ND ND 1
Manganese (ug/L) 10 <10 ND 20 <10 ND
Mercury (pg/L) ND .05 - ND ND ND
Selenium (ug/L) ND 2 - ND 2 ND
Silver (ng/L) ND ND - ND ND ND
Strontium (pg/L) 60 30 -- 70 120 ND
Zinc (pg/l.) <10 10 -~ 220 <10 ND
Total dissolved solids (mg/L) 74 205 204 133 133 133
Hardness as CaCO; (mg/L) 65 200 200 140 120 57
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter {ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in

Selected References section.]

Spring number M-8 X-2 X-2 Z-01 Z-01 G-14

Location (County) St. Clair St. Clair St. Clair St. Clair St. Clair Talladega
Date of collection ~ 06/06/86 11/15/85 06/06/86 11/15/85 06/06/86 10/24/85
Time 0920 1053 1010 1327 1213 0750
Flow (ft3/sec) 0.36 0 0 0 0 5.49
Specific conductance (umhos/cm) 217 320 211 330 214 260
Temperature (°C) 16 17 18 19 19 17
Bicarbonate (mg/L) 170 150 160 150 120 140
Carbonate (mg/L) 0 0 0 0 -0 0
Alkalinity as CaCO3 (mg/L) 140 120 130 120 98 110
pH 7.8 8.0 8.1 7.6 6.4 7.7
Silica (mg/L) 7.6 5.9 7.5 6.9 8.5 6.8
Calcium (mg/L) 34 35 29 42 41 28
Magnesium (mg/L) 14 14 15 9.6 3.0 14
Sodium (mg/L) 1.2 1.0 1.2 1.3 1.5 3
Potassium (mg/L) 4 5 .5 4 4 3
Sulfate (mg/L) NO 6 ND ND 2.3 N
Chloride (mg/L) 1.2 6 1.4 1.6 2.3 4
Fluoride (mg/L) 01 .05 03 03 .02 .03
Nitrate as N (mg/L) 46 44 .40 .28 A5 57
Nitrite as N (mg/L) ND ND ND ND ND ND
Ammonia as N (mg/L) - 01 - ND - .09
Total Kjeldahl Nitrogen as N (mg/L.) - .08 -- ND -- .50
Phosphorus as P {mg/L) -- ND - 01 -- ND
Orthophosphate as P (mg/L) - ND -- ND - ND
Arsenic (ug/L) - ND - ND - <1
Barium (ug/t) - 10 - 40 -~ 10
Cadmium (pg/L) - 1 -- ND -- )
Chromium (ug/L) -- <1 -- <1 - <1
Cobalt (pg/t) -- ND -~ 2 -= ND
Iron (pg/L) <5 50 ND 20 ND 20
Lead (ng/L) -- 1 - 3 - <1
Manganese (pg/l) <5 <10 10 <10 10 <10
Mercury {ug/L) - ND - ND - ND
Selenium (ug/L) - ND -- ND - ND
Silver (ug/L) -- ND -~ <1 - ND
Strontium (pg/L) -- ND -- 90 -- 30
Zinc (ug/L) - 10 - 20 - <10
Total dissolved solids (mg/L) 144 133 135 137 119 121
Hardness as CaCO4 (mg/L) 140 150 130 140 120 130
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Appendix 2.--Results of chemical analyses of water samples from spring
water-quality stations, 1985-86 - Continued

[Spring numbers correspond to those shown on plate 1 and in appendix 1. Analyses values in milligrams per liter
(mg/L) or micrograms per liter {(ug/L), except as noted. Flow in cubic feet per second (ft3/sec). ND, not detected in
sample. Additional analysis data for springs in Alabama are contained in water-resources publications listed in
Selected References section.]

Spring number R-2 v-14 Y-14 LL-16
Location (County) Talladega | Talladega | Tuscaloosa | Tuscaloosa

Date of collection 10/23/85 10/23/85 10/29/85 11/01/85
Time 1635 1530 -- 1331
Flow (ft3/sec) .83 1.65 1.57 13.7
Specific conductance (umhos/cm) 210 260 306 271
Temperature (°C) 18 17 17 17
‘Bicarbonate (mg/t) 150 140 180 150
Carbonate (mg/L) 0 0 0 0
Alkalinity as CaCO4 (mg/L) 120 110 150 120
pH 7.6 7.7 7.6 7.6
Silica (mg/L) 6.2 6.5 7.6 6.8
Calcium (mg/L) 29 29 53 32
Magnesium (mg/L) 16 13 5.7 12
Sodium (mg/L) 3 3 1.1 1.4
Potassium (mg/L) 3 3 1.3 7
Suifate (mg/L) A ‘ND 1" 5
Chloride (mg/L) A4 8 6 1.0
Fluoride {(mg/L) 04 .03 06 .02
Nitrate as N (mg/L) A3 31 10 28
Nitrite as N (mg/L) ND ND ND ND
Ammonia as N (mg/L) ND ND ND ND
Total Kjeldah! Nitrogen as N (mg/L) 31 .04 10 ND
Phosphorus as P (mg/L) ND ND ND ND
Orthophosphate as P (mg/L) ND ND ND ND
Arsenic (ug/L) ND <1 ND ND
Barium (ug/L) <10 ND 20 20
Cadmium (ug/L) <1 <1 ND ND
Chromium (ug/L) ND 1 ND ND
Cobalt (ug/L) ND - ND ND ND
Iron (pg/t) 10 320 180 10
Lead (ug/L) ND <1 <1 1
Manganese (ug/L) <10 50 20 <10
Mercury (ug/L) ND ND <.05 ND
Selenium (pg/L) ND ND ND ND
Silver (ug/L) ND ND 1 1
Strontium (ug/L) 30 20 120 40
Zinc (pg/L) <10 10 <10 <10
Total dissolved solids (mg/L) 128 114 170 130
Hardness as CaCO3 (mg/l) 140 130 160 130
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