(20d).

R2%e

o5~ 458 SURFACE-WATER AVAILABILITY,
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By Alfred L. Knight and Marvin E. Davis

ABSTRACT
The average ancual runoff, about 1, 270 mgd (million gallons per
day), originating in Tuscaloosa County is 'eqxxivalcnt tc 20 inches or
0.95 mgd per square mile. The Black Warrior anc 'Sipsey Rivers, the
largest streams m. the. county havc aircrage ﬂcws ot 5, 230 mgd and

580 mgd respectively, where they leave the county, aud median annual

. '-day low flows in excess o{ 150 mgd and 35 mgci res;:ectively. North‘
Riv.:, Big Sandy Crcek. and Hurricane Creek have average ﬂows in

.excess cf 100 mgd and median annual T-day low ﬂows in excess of 2 mgd..

o Scr{ace water generally contains less. than IOO mgl 1 (mimgrams

pcr mer) dissclved sonds. leas than 10 mgl L chloridc. and 1s soft to

modcratcly hard. Strcams having the lugher hard 2%6ss and the higher .}

dissclved-solids content are in eastern Tuacal osa County
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INTRODUCTION

A statewide study of the geology and availability of water in Alabama
is being made by the U.S. Geological Survey in cooperation with the
Geological Sﬁrvey of Alabama. The study is designed to map the surface
geology at a scale of 1 inch per mile and to describe and appréisé the
) a.v.a'ﬂabilit-y of éurféce water and ground water of seven areas correspond-
‘ing generally to mé.jor river basins. The work is planned, conducted,
and the results are to be published on the basis of county units. The

. seven areas and the status of the studies are shown on figure 1.

» Figufe 1 (caption on next page) beiongs near here.







- Figure 1. --Status of geologic and water-availability studies in Alabama.



This report describes the surface-water availability in Tuscaloosa

County, which is in the upper Tombigbee-Black Warrior River basin

(AL 66-020C). The purpose of this report is to describe the occurrence,
avaﬂabnity, and quality of surface water in the county, and to present

rthe intormation in auch a way that a quick visual appraisal and comparison
with other county areas can be made by those interested in the develop-
ment ot' water resources. It is a supplement to (1) a ground-water report
(Paulson, Miller, and Drennen, 1962), which contains a geologic map and
idormation on the occurrence.. availability, and quality of ground weter;
and (2) a surfaee-water report (Peirce, 1962), ihich presents information
on the Iow row 'ﬂow- deration. storege requirements, floods, water
temperatnre, and chemical quality of surface water. 'I‘hese three reports
'can be used to evaluate the general ava;lability of water in Tuscaloosa ‘

General intormation on snr{ace water and water quauty is also

IR O ,‘. P

‘avanable hs several other reporta llsted in the selected references section.
: ot th!s teport The anthnr utinzea and summarizes information acquired
;in earlier etudies as wen as additional data and inrormation acquired duri:

stndy“"‘l'he) report containa analyaes of water—resources data that

"were not presented m previous reports. namely a mep showing average
j_now and Xow ﬂow It. also presents m tabular form da.ta obtained since

the earner reports were prepzred.



| SOURCE AND OCCURRENCE OF WATER

: ‘_ The source of all fresh water in Tuscaloosa County is precipitation
which occurs maiuly in the form of rain. Annual rainfall averages about
‘ 53 inches and is Iairly evenly distributed throughout the year. Part of
- this rainfall runs off directly mto streams, part reglenishes soil moisture
but is returned to the atmoSphere by evapotranspiratiou. an.d part percolates

~downward below the scil zone to replenish underground reservoirs. The |

averagé annual runoff, about 1, 270 mgd (million gailons per day), odé*
ina’dng in tho oounty..ia equivalent to 20 inches or 0. 95 mgd per square
; " The thk Warrior and Sipsey vaers are the largest streams in the
'f county The main tributaries of the Black Warriorare North R1Ver and |
;-%-Bi( Yellow. Blue. Duvis. Hurricane. Big Sundy and Grant Creeks. The

. ::Sipaey Biver has no Iarge tributaries n'the county



AVERAGE FLOW
The lbné-térm average ﬂéw of a stream, the arithmetic mean of
all }early discharges tor-a long perin& of time, is a useful statistic for
| evaluating the avanahinty of water. Since this statistic should reflect a |
‘roaaonahle balance ot wet and dry years, about 20 years of streamflow
“rccords are required for adequate deﬁnition of average flow. Average
flow of streams with short-term records can be computed by correlation
witb;“nearhy streams where longer streamflow records are available.
Average noﬁg greater than 10 mgd for streams in Tuscaloosa County

are shown on figure 2.

Figure 2 (caption on next page) belongs near here.

e

.‘ 'I'he Sipsey and Black Warrior B.ivera ha.ve average flows of about

1,‘580 mgd and 5 230 mgd respectively where they Ieave the county North

\:;x,

Bivcr. Dtvis., Hurricane, and Big Sandy Creeks each have average
ﬁows that exceed 100 mgd along their lower reaches. Other' streams

;_ g within Tuscaloosa County have average flows less than 70 mgd



- Figure 2. --Surface-water availability, Tuscaloosa County, Alabama.



7-DAY Qq
A streamﬂow parameter that providea useful information in

'appraising the low flow of Alabama streame is the median value of the
annnal "{-day mmimum ﬂowe~-hereaﬁer referred to as the 7 -day Qz.
'This parameter can be satisfactorﬂy evaluated £rom & relatively small
amount of streamﬂow data. ‘As a median value, it is a fairly stable |
parameter, being the average of poaition in an array of itema and hence |
unaffected by extreme values. AIso, a; a median, it is a good measufe
of normal conditionsv The recurrence interval tor a median value ina
~ser1es o£ anzmal eventa is always eqnal to 2 years in any form of fre- _
qunncy distrihution. The 7~day period of low ﬂow is ahort enough to
represent ﬂow that is avaﬂable tor the moat part without starage. yet |
i&n long encmgh to suppress the eﬂects of abnormally 1ow transient ﬂows
iof Iitﬂe hydrologic sigmﬁcanee that might resnlt from occasional regula

b

'tiana Aor from tnfrequent natural events.



‘The epprouimatef range of the 7-day Qg for streams in Tuscaloosa
County is shown by color pattern on figure 2. ' |
The ‘f-day Qg for the Black Warrior River (adjusted to the base
- pcriod 1939-627 is 142 mgd at Tuscalocosa (statmn 02465000). Between
_A 1915 ancl October 1360 low ﬁows of the Black Warrior River were |
| affected by occasional regulaﬁon of Bankhead Lake and by reg'o.lation at
locks and dams along the river. Between October 1960 and January 1962,
Lewis Smith Reservoir in Walker County was being filled. Since the
 -drainage area aboveLew'is Sneith ﬁeservoir is 944 sq mi or about 20
"percent of the drainage area of the Black Warriox' River at Tuscaloosa.
ﬁlling the reservoir had a great ef!ect on the 7 day Qz. After J anuary
K 1962 the T-day Qz {or the Black Warrior River has been affected by
streamﬁow regulaﬂon at Lewis Smith Reservoir in addition to regulation
;‘.I‘f.’at Benkhead Lake and at Iocks and dams along the river.

The T—duy Q2 for Sipsey River ranges from less than 30 mgd in

northem Tusca.loosa Cou:ny to greater than 35 mgd in the southwestern

: .part‘ of the connty



North River, prior to the completion of Lake Tuscaloosa in 1968,
hada 7 —fla.y_ Q2 (adjusted to the base period 1939-62) in excese of 10 mgd
in i;s—lowee reaches. Big Sandy; Creek has a 7-day Q, in excess of 10
mgd and Hnrricane. Cypreae, Yellow. and Binion Creeks have 7-day Q,'s

in excess ot 2 mgd High values of 7-day C.lz for Big Sandy Creek are
"attributed to springﬂow in the upper reaches of the stream.
STORAGE REQUIREMENTS
Surface-veater storage is required if the demand for water exceeds
‘ streamﬂow during periods of low flow. The storage required to provide
l‘dratt ratee ranging from 25 to 50 percent of the average flow of a stream
| in Tuscaloosa County can be estimated from average flow and 7-day Qs

e

by referring to figures 8 and 4 Storage values estimated £rom ﬁgure 3

Figuree Sand4 (captionson next page)?elong near here.

j’ehoul& be edeqnate to provide the selected draft rate on the average

80 percent ot the time. '

10



Pigure 3. --Storage required for sustained draft rates.

Figure 4. --Areal variation in 7-day Qz for streams in Tuscaloosa County.
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'AVERAGE FLOW,IN MILLION GALLUNS PER DAY

STORAGE IN THOUSANDS OF ACRE FEET

S N

Azample shown (North Rlver~near_Tgscalqosg) ‘

Arerage flov -’ 362mgd
Draft rate = 50 percent average flow

7-dayQ2 = O 05 mvd per squéfe mile

e

[
i






The example on figure 3 illustrates hﬁw to estimate storage.
fequirements. The average flow at station 02465000 {North River near
Tuscaloou) was taken from ﬁgure 2, the 7-day Qz was taken frcm ‘
figure 4 and a draﬁ: rate was aasumed

In 1989 an impcnnding reservoir. Lake Tuscaloosa, was complated
ion:hiorth River and wﬂl be used by the city of Tuscaloosa as a source of
water supply The reaervolr has a uaeable storage capacity of 123, 000
»ac‘re-teet (40 billion gallons) and is intended to provide a continuous
draft of 200 xﬁgd : 'I‘he aveﬁge ﬂow of North River' at Lake Tuscaloosa
dam ia abont 400 mgd (ﬁg. 2). Using a 7-day Qz of 0.05 mgd per square
4m110 (tig. 4) and assuming a draft rate of 200 mgd or 50 percent of the .' |
'av;rage now. a storage requirement of about 120 000 acre-feet is
jesﬁmated from ﬁgure 3 Although this estimate compares very closeﬂy
;with the actna! capacity of Lake Tuscalooaa. estimates taken lrom fignre E
‘3 slxcul& bc used onIy for the selection ot' possible sites at which a a
-deatred dn.tt rate cauld be obtained and nct for {inal design pnrposes. |

Final, design of impoundments must include adjustments for the effects

of evaporation. seepage. and sedimentation.
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The storage capacity of two ethef 1mpoundin§ reservoirs in.
Tuacaloosa County. Harris Lake and Nicol Lake on Yellow Creek.,
provides a dependable supply of abcut 22 mgd Harris Lake has a |
uaea.ble storage eepacity al 815 zniuion gallona and Nico}. L&ke has a

: uaeable storage capacity of 2, 300 mﬂnon gauona. )
CHEMICAL QKIALITY OF WATEH |

The chemical quality of water may limit the water'a uaefulness
for particular purposes. Domesuc water users are usually concerned
with hardneaa and the iron, chloride. and dissoived-solids content of the
water. Most suppnes are selected to 1nsure good quality or are treated

. ta reduce or remove objectienable minerals and properﬁes. Quanty |

requiremema tor indnstrial water depend:i on the type of use made of .

the wnter. Some in&ustries have quelity requirements tar more exacting :
requ!rements for mnnicipsl aupplies, ather industries that use water

only tor eoonng can use» highly mineranzed water. .f:‘ 4

Irots m excess of 0 3 mgtl (minigram per mer) may cause staining

of porcelain or enamel ﬁxtures. elothing, or_ other fabrics. Hard water

!s objeeﬁonable foz* some uses and soft water. under certam conditions, ,

my indnce corrolicn. General terms uaed in this report to describe

e

htrdne’ss of water sre ae followa sofr 0-50 mg/ I, moderately hard o
81-120 mgl 1. lmrd, 131 180 mgl 1. and very herd 181 mg/ I or more. ~ o
ChIoride content uso atfects the suitahmty of water tor many uses. n _, |
chloride ia present in sufficient concentratian. the water hu an objee-—A. N
tiomble tastea ; / [ | e




| The chemical quality of water from streams. in Tuscaloosa County,
with the exception of Black Warrior Biver and Hurricane Creek is
’relative}y uniform and the water should be suitable for most uses. The
‘dissolved-solids content (esﬁmated from specific conductance values)
of surface water in the counly generany is lea&than 100 mgl 1, the chlo-—
ride content is lesa than 10 mglt. amr the water is soft to moderately 7
hard. Streams having the higher hardneaa and the higher dissolved-
solids content are in eastern Tnscaloosa County where they drain outcropa
of nmestone and dolomite. 'rhe chemical quality of water from the Black
) Warrior River is erratic because of mnnicipal and industrial waste being
. vadded to the river upstream trom Tuscaloosa, Water from Hurricane
| iCreek generany has st sulfate content greater than water from other
Lﬁ_wtreama 1n the conmy (Avrett, 1968) exc;pt Black Warrior River, and
generany has s pH len than 6. 5 Drainage and seepage from open;pit |

‘;;coal minea are probably the canses of the relatively high sulfate and low o

in'reports u:ted hxselected re' erencetai - R R
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