
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


Historic, Archive Document 

Do not assume content reflects current 
scientific knowledge, policies, or practices. 





Reserve 
aHD1695 
.B5B5 
v,1 

| —. 

| 
| 

BLACK WARRIOR 
RIVER BASIN COOPERATIVE STUDY 

> 
j 

4 
. 
; 
yf 
; 

Prepared by 

UNITED STATES DEPARTMENT OF AGRICULTURE 
Soil Conservation Service 

Economics and Statistics Service 
Forest Service 

OO ee eS ie ee 

In cooperation with the 

STATE OF ALABAMA, 
OFFICE OF STATE PLANNING AND FEDERAL PROGRAMS 

Auburn, Alabama December 1980 

— se 



(1-63) 
AD-33 Bookplate 

r
e
 x)
 

-!
 

J 
Clee er i 

LIBRARY 

T
O
M
H
O
D
 

Y
H
 

D
R
d
y
 

NATIONAL 



> BLACK WARRIOR RIVER BASIN 

COOPERATIVE STUDY, 

ee 
, 

nana rh RY 
Pri g, 2 

CATALOGING = Peep 
=a A a ake 

| Prepared by 

UNITED STATES DEPARTMENT OF AGRICULTURE 

Soil Conservation Service, 

Economics and Statistics Service, 

Forest Service 5 

“In cooperation with the 

STATE OF ALABAMA, 
OFFICE OF STATE PLANNING AND FEDERAL PROGRAMS ,. — - 

Auburn, Alabama December 1980 





765817 
\ 

TABLE OF CONTENTS 

PAGE 

Beem Vo = SUMMARY. cae coe cc ccc ccc ccc er ccc eccsesceses 1-1 

RUMEN oe EINE ROIUIC TRON aaa a 6 hele ces eee cece ccna ennsace 2-1 

Matemenatorccome. of the Study.........scaeees 2-1 
Prppasen ate sO OCtIVeS. coc ic cece se ccecenns 2-3 
De GOTT MEE REDOL Eells cba ccecssccensecns 2-3 

Dee eee NATUIRATS RE SOURGE Sus «caso csc cs enc scares encase 3-1 

Peer ees Or et Ne) BASIN. «2... cs cee e sees ecaes: 3al 
EM ERMERITGS Sate he dec ace ced ecg asa casas 3-1 

pi a oe a ee racer ee eee 3-4 
MIP Ge IVE LOTICS oc ccc cece enseenecqnns 3-9 

WCU LV eek a cen wwe eases eae ns 3-12 
POONA CEL 6 cans demas ec cen cca fe 3-12 

OE CY ws ig nun aaa 6) 5S aes) a 95-8 9:8 3-12 
Potential Reservoir Sites..... 3-12 

BRUNETTE Vie cia yin eas Sets as A wy a’ 3-13 
Stream Use Classification. .... 3-20 

eH COIs thee tad cee an gale oak o's ore 3-27 

Brea a a WL bO ty igri Sete eishattcs «03 6 0 < 3-27 

RRR Mion MD on ae ka 3 <5 8 3-28 

ES PE fo ore On oe 3-28 

Fee ti EET atte oie. c aA RCA Sd © a 4-4 5-6 $e 0 va 3-35 
PTL OC Atcdsasieiallc cies Velp keth 0 9-46 ee ose ae 3-35 

GENERA, sleet tas teledelsts <3 ac gs ¢ 3-35 

rcs US rR IS Ant tens hsie se O44 ws cs 4735 

Commercial Forest Land........ 3-55 

PBC WHET See is Sele W <5 4 6 od ee 4 6s 3-56 

OL aerate as ath iele a < os 64 8 a0 8a 08 3-61 

Pomc ADLIA tian. setae sb sda gee as 3-61 
Ber meeharTn ean. aan ew eee sce e ce 4s 3-61 

Pee SOUTU CS ciclo. cle cidldive sees eedescuee 3-66 

MOPOGMCALYDOGs secs s fase dae sdgcagsceds 3-66 

MrOWLNe roOLOCk VOLUME 25.5 cle blu. d eicts arya 3-71 
Fire, Insects, Disease Losses...... 3-72 

CONGLELON and COtOCKINg. os. cees sess 3-73 
POGCeNE UA METOOUCELYVALY: «ss % 604004 es 3-74 
Howes oy Range GRESOUTEE sj... 3. oe ease 3-75 

COOLS ER eo cS) 8 re er rr 3-80 

Redo Wd Pes te g sid hdlate ls os weg les se 3-80 
Limestone §& Dolomite..........ceeee 3-86 

SMM AVE Wag cs iss eine e san ees 3-86 

MUI SCOT Mp ete Bs cs. c c's pa be ep ens o% 3-87 

DinetaManera LeDGDOSECS... 260s sss es 3-88 



Energy RESOUTCES.....ceeeceevesscces owes 3-88 
COG 1. cclkw owe din’ 6 0 wie we 605 5 oer 3-88 

Warrior Field. ..<.. ssn sen 3-89 
Plateau Field. ...« =. «cne eee 3-89 

Cahaba), Field. ee eicltece aware cnevere 3-91 

Exploitation .wj% -G5is Smee «see es 5-1 
RESCTVESiiNG [o/eie: eet hete teed ehelete ctete 3-95 

Ov1s Gy GaS cz pistols. Cub ole: etaleueteteheretercrers 3-95 

Bish G Wildlife... ccsecu aus cee 3-98 

Fish. ics sich sige bes vin seine ace 3-98 

Widdlife .ic <ciskpieee sets oe eee 3-98 
Huntingte@iees ..« «cen 3-99 
Non-Harvest Values....... 3-101 

Invertebrates? cy %iicsGhns eee 3-101 
Endangered Organisms.......... 3-102 
MabstatS2.rias « <ves os + 6 eee 3-102 

Terrestrial. «ss sss ccm 3-102 

Wat 1S wrtere se aire 6 a ecceees 3-107 
Wetland . as =< ss 2 0 epee 3-107 

CHAPTER. 4. -. ECONOMIC: DEVELOPMENT» AND “TRENDS. <..< 2+ 0 cent eee 4-1 
General ECcOnomiciGroweh. « cs\.s0en ss > « «ele eee 4-1 

POpULAtLON ay RESIOENCE. 2%. sls soc scene 4-1] 
EMD I OYMCMGainvsls ate adem s oleae « + ss /a keke 4-5 
EMCOMGicieket vole ycse-oss vee setninis ova ebate a\5 < « lete eee 4-7 

WEITa=BEAN Gc. ot sie ctealels «4 © 0.6 cc ae agree 4-8 
Agricultura ly BCOnOUy si ass «405 «ces so on ee 4-10 

Structureeuce FarilS < sos a «cs oss ols cle 4-10 

OperatoruCharacteristics:.. 0... s+ <n 4-11 
CYOPAPLOGUCE AON Wem ditliahs «so. 00s <4 cheer 4-13 
LAVeEStOCK G POULCEY wens sss oe ac co ete ere 4-13 

PALM SLINCOMC see reteietake gue tete)s. oss 6 cme oa ee eee 4-19 

Fores te lidustry cy. sci ciels us «ace © 0s s/c 4-20 

Forest) Production s@ Utilization. 2. 02. 4-24 

CHAPTER 5. -— PROJECTIONS; PROBLEMS AND NEEDS......<scccecvucen 5-1 

PYOVSCURGIIS th. cee ties a ol eiabtale is «e's « sos 5 See 5-1 
INCLOGUCEION: Ment aasnlile)s » d-0s1< ath s cos nae 5-1 

PODULAELOI iets taste an oo: ss 0s nla eee om 
EMmpLOy Ment fareisieate Ae lels owes. ss we 0 oe ee se 
PNCOMO Siar alan a0 cite ecw ardtutayel ate ano 0 ss sce 5-5 

Genera leLand PISS G. cis cle a's s's ox s coe tee eee 5-6 

Agricultural Land Use § Production...... 5=¥, 
SCALCETOL TALADAMAY. Ws. cs ss cs ee 5-8 

Black WarrioreRiver Basin....227 ose 5-11 
WAGCSTAUISC diced hele wie wkelsta aPh’s u'a-cin'e wei Os 5-15 
POYGSELY s <a v.c tsiw wiete € ve me 5.0 « snc 5-22 

Timber Production. «..« os «+a eee 5-22 
Supply and: Demand. . .vin<: +> eee 5-22 
Growth Versus Removal......ccccecece 5-23 
Losses Resulting From Mining....... 5-24 

ii 



WIMMER TOCUCTLONc cisecccisscvenacasedes 5-25 

ISM EMERTIEEMNGGOS finns ccs svc ccncecesccséucss 5-28 
RICE UAMAL OC. eisnwir sic + evus wave ws canis 5-28 

rere 1 CP POSALON 5.5 s:0.0 o 0 o:0.4.0 6 0.0 stevens 5-37 

MUP OUMELOSLON « «sv ccc se ceeerestcsos's 5-47 

POUT. ca cece cst Scns asses seeess 5-53 

MITE AUN GOC. co ce Secs cc ces an ns se 5-59 
Pievecuate Water SUPPIIeES. . 6 io. . cc eee 5-61 
Pyedeauare rorest “Production: -.......es5 5-61 
Insufficient Recreation Facilities...... 5-62 
Pomemrem ero rite Habttat. wos. cee ese ces es 5-66 

CHAPTER 6 - COMPONENT NEEDS.......... Li ayngabrok hanno ee 6-1 
See CEE ta la calc. c 5.0 cues 0 o0.0 64 5 06006000 es 6-1 

Flood Damage Reduction........... Sines Sie ce 6-1 
Sheet and Rill Erosion Reduction........ 6-4 
Reduction of Accelerated Erosion........ 6-6 

Reuiocr One SCO IMeCNCACITON .~..c 000s cen ess 6-6 

POO UeMUratNaCe, oc cat bene utes se 8s er ORe 
BUGSeTOnALONaGer GUDDILES...csaceecccs es 6-8 
PCa teReCTCALLON. ox «owes s vise choses < 6-8 

Increased Output of Wood Products....... 6-8 
Improved Fish and Wildlife Habitat...... 6-9 
Prorec tion of Endangered Species........ 6-9 
Potential Sources for Assistance........ 6-10 

NOTE: The Black Warrior River Basin Appendix to this report contains 
additional information. 

1ii 



TABLES 

CHAPTER AND 
TABLE NUMBER PAGE 

CHAPTER 3 NATURAL RESOURCES 
amt Stratigraphic rock wnits.<..e16- «++ dos hes eee 3°93 
3-2 PhysiographiceFE Zions | .p..0.6.5.4 s.spee ones monne see ee 3-6 
3-3 Wa COX, APO aS. date sicte sc acct a nyoiays sand, mete > 3 oe i oie 3-14 
3-4 Withdrawal tof, water \. 26 fs oi. nes vs 60 ow oe 3°31 
3-0 Use of water supply oo was as. mecnqe oo 00d «eee ae ann 3-32 
3-6 Rural water Us@ os 6c. feces dsc ands se on as oe J=42 
ah Water used by power plants oo cccereiisrstoeye «2 oe 3-34 
3-8 Land USO. acca as as son Perle 20S 0 Cal dig, | ha, ie ne ee 3-36 
a= Agricultural land in agricultural production ...... 3-38 

J=10 Trend in agricultural land use......../..... 000m ase 
3711 General land ownership .«.0...200.5000ce000cn= on 3=59 
3-12 Forest typesy cass o« ado s.cnad Schg ae + + « = = a en 3-69 
2-13 Volume of live trees: s54... ass we 2 cn ae a 3-71 
3714 Growing stock volume <2. i <..02.9<0«++ 04055 oe 3=tz 
a1 Loss of growing stock .. 2: «ines mess s+ ase oes een S-ie 
3-16 Rough’ and=rotten trees... 0... .0.+ sos scum wen ee 3-74 

ee Area DY ASLLERCLASS Gan mie ons acess «100 we ae 3-74 
3-18 BOTESU STAR UNG sx ceva a Siete hs v0 408s <0 > é)n: 0 04s nnn 3775 
a=19 Values of non-energy minerals ...........5:.0ssneeee 4"55 
3720 Annual coal production § ....6..066.+«0005 56 em 3-92 
o-21 Land disturbed by strip-mining ..........<...90eeeee a=95 
3-22 Strippable coal reserves ........+ss06e004s eee 3-96 
5-23 Harvest and hunting effort ...... 2. «- «wm. sae eee 3-100 
3-24 Value? of forest habitat ..5...<.0.-.42 405655 ee 3-102 
eee) Pishthabitatec ge veins sa.cs so 0 + + 0.40 os + ae oe 3-107 
3=26 Wet Lands yay. ns pi) SF e's wine eb os @ 8 a 9 3-108 
Sa Acreage of beaver impoundments .............s0s00mm 3-108 

CHAPTER 4 ECONOMIC DEVELOPMENT AND TRENDS 
4-1 Population trends: 2.245 6205.0 secs ss 0 oe 4-3 
4-2 Growthtof@eci ties. ON. Fe5Ns 26 asa cs sans cee 4-3 
4-3 Farmepopulation «55s. esis es + 6s sus 2 «5 3e 4-4 
4-4 Trend in employment. .3 50.560 c0s0008+s85000 00 4-5 
4-5 Composition! of employment .............+.+s «een 4-7 
4-6 Personal andiper capita,income .........++s .aeneeeee 4-7 
4-7 Farmycharacteristics, «isso sas 0+ * ssw cet ae ee 4-10 
4-8 Operator, characteristics .,...5..++:ssss5s6 sen 4-11 
4-9 Principal gcropa?.. tawd Wee «hs ss dda 4 oe ee 4-12 
4-10 Share of Alabama's) production ...........+.+.5 sna 4-13 
4-11 Livestock and poultry inventory .................6- 4-18 
4-12 Majorj livestock. products: ........,.5ss25 see 4-18 
4-13 Farm’cash receipts ©. oi ss cs 065 sss s.a0 cleo 4-19 
4-14 Gross) revenue, from timber; ,.....< 6:5. )s20e5e eee 4-21 
4-15 Employment and. earnings. «..,.......0+.0sss5+ seen 4-23 
4-16 Value: addedisat, spay sci side's sos ones oe ee 4-23 
4-17 Removal of roundwood aia < i» 40 0sae0es005 00 ee 4-24 

lv 



TABLES (CONT'D) 

CHAPTER AND 
TABLE NUMBER PAGE 

CHAPTER 5 PROJECTIONS, PROBLEMS, AND NEEDS 
5-1 POE EGELONS .. 2. HOE TAD a cc ce ewe he Ke 5-2 

5-2 Co eeLAteat NOL II0L.. Larede de. ccs nee nee A 
5-3 PIE MINOVMECNUGS F525, ieee nc wicca eres ece wens 5-4 

5-4 er MeL OOMe §.... . calsiadt. waee a AY. oe eee ee ke BS 556 
S-5 eC MINS Nae). A Mislalals eM. oc cece cee a7 
5-6 Peereueeine elanimise wW/projections sé. ... 6... 66..60. 5-9 
ao7 nie APRA GOMEC DOT) WaMaaid GA PW des wwe ek we ee oe 5-10 

3-8 Beer rmeewmlandeuse, U9eshs lamin. wc eee cana 5212 
5-9 Re ee I OGGUCT LOMA IEOTG— 7 Til ees).. 2.2 nce ere nee 5-14 

5-10 pS OO ee de 5-485 
am ae eee Ge MCI Ese TOA Ae SN Ail. THIRY 6 6. ooo woe nes 5-16 
ae12 Cae ae spp ey ECOMMUNTEY THOS... ce cw ees SatT 
5213 Pee seed SC OUndWOOd PPLOGUCELOM 29189... 2 cee ccees §=22 
5-14 Remo tasro pedo Ltwood=hardwood ud iss 550. 1. we we cand S=25 
5715 Pee ieeer SAS) irl. 2A Ws Rs ARR oe ee arene ed 5-24 
5-16 Noe eimev sm ere MVOCUCELON , RADHI. 1. nnn rence ned nae) 
5-17 eee cunuGt LOnes. 4. 4) Wael. Se. ORs). . 2. aw eae ca nad 5-28 
5718 Pere Aan Land UGAM. Gi Soe aawS. Chl. ee ee oh 5-38 
S19 Rie ama Came, SIRNA. Be SONU. ONG os oe ee cece not 5-39 
5-20 BieGweateeL LLGeCLOS LON N22 Sit. ABSIT. wk ee ee eG 5-41 
5-21 Bie ean wet | laGros tow iE ben. LPS. oe ee ew 5-42 

5-22 pide lee reason couetorestilands>.hags........5..6. +8 5243 
5-23 Peseemeros  OngOn sLOresPNlandhs .S0i85.. 66 2.26 - see eh 5-46 
5-24 PeemeMee OUST GQuctions,, Aatys.. JS9SOS. 6. cone wees oo 5-47 
5-25 RerUO EA LOUNGrOSTO G1. O9S02. 20. SEUEH. 5. ok ke ee od b=53 
5-26 Papeton SeaamenuenoOuUsN GUCCI. JSSTOR. . 6. cee ee es ek B=p4 
5-27 DeRGeOMEEGmsCOIMONG IG, MAS RGTY. JOSTOR. 6 ce nec eek 5-56 
5-28 Peemotmevasces Or SODisuoess. LATS IE... e599 
5-29 Pease ageeNGeds wa... BAe. te. DOTS PHUY ok ee ce 5-60 
5-30 Derectelanosarcasconditionguoss. (so... ..........+..8 5-61 
5-31 Demisnbesuppl ys tor. recreation®. 91292. 2.6. eee cet 5-63 

CHAPTER 6 COMPONENT NEEDS 
6-1 Bperit.c component mecdsIAGIs. F988... ee ee 0 6-2 
6-2 Meanewoteachievinge meedsiUgog.VOeIUl . 22... 6. eee wok 6-11 



CHAPTER AND 
FIGURE NUMBER 

CHAPTER 2 
2ai 

CHAPTER 3 

i vis ' 

KKH OONDHDU LW DY 

oO 

— 

WWW WW WW WH WH WH WH WH W WH 

! 

' 

— — ~~ W fo 

oS 
Ww 

1 
_ oN 

S=i/ 
3-18 
S-19 
3-20 
B=21 
pase 
g223 

Sree: 
3-29 

FIGURES 

PAGE 

INTRODUCTION 

General location map .... 2. .5.... sss. sss 0m eee 2-2 

NATURAL RESOURCES 

Average annual temperature .......---++eee eee eeeeee 3-2 

Average annual rainfall ... 2... 0s os 00 see es eee 3 
Physiographic regions .......0.2eciee eee eee e se senean a 
Annual ‘runoff. ciao 2) We) ei i. no 3-35 
Gaging stations to p.06).00). J stil.) La ge. «a 3-16 
Potential reservoir sites) 2\s). 20 4).) 3g. 5e 3-17 
Water use .classification (.4iji...{302M. « ote oe 3-21 
Contaminatedystreamsinis. 20.)00. TE. . aoe 3~25 
Water quality stations 0... .2))liiy sl. oss 0 se ao 3~ a 
Distribution? of shallow aquifers ..):.......0.eee 3-29 
Land.and water use distribution! oo. ....5..5 .= ee soa 
Index to .landiuse, maps. 2. Ja2d022i4.... 255 ee 3-39 
Landsuse, maps (lato. 7) dm. 1.nt. Skee > oe 3-41 
Land, ownership: map). fisis4. 25. 2). eines oe ee 3757 
Land. ownership, chart... #27 10%). ass4.. . 2s se 3-56 
Forest, ownership acs... 2sanlsh. Sa oo 3-60 
Soil, associations :.a-4.. 44. ite. J4oRE 7. 3-63 
Land ; capability distribution ».., 45. -...--5 eee 3-65 
Prime. farmland asascs soy as o06 So. Aeek « oe 3-67 
Forest, types - shits fssige vs auerd sh. ae ee 3-70 
Cause, of: forest), firesan: . bec has. Ane. oe a7ia 
Forest production: potential». u.iscad. ....5 +5 ee 3% 
Forest, grazing ;potential sa. bcj.naedee sa es 3-79 
Mineral. resources s. dimcrwateaerhti. Hives sa eee 3-81 
Quarries and mines... . Aiud. Mids we. 2 eee ee 3-83 
Coal. groupssand) beds a5 s/S8ak. cavsod. .. oc 3-89 
Active,coal imines).a53 . 8. aiishr been oe 3-93 
Otl.and gas fields. «2. s<d«0 ij 5 osts atte ce ee ee 3299 
Deer, population). ......saan. ae 3-103 
Deer concent rationssesc0med. 332 22a oe 3-104 
Turkey, populationsegivnesia. Ios Ga eatencs Oe 3-105 
Turkey,concentrationg: is. gecdie ¢ ons «soe 3-106 

ECONOMIC DEVELOPMENT AND TRENDS 
Population distribution .........+.ssseseenu eee 4-2 
Farm population and migration: ...........+.+». ene 4-4 
Changes._in employment... .i<#siess-.~-.aceuae ue eee 4-6 
Per capita incomes «x dusted» sas «5+ > «0 eee 4-9 
Major uses of cropland ...........+«s,;s:seeee 4-14 
Trend in.cropland harvested ............+s:0s eee 4-15 
Trend»in,cropsyields \ wea... sa <a «0s «ne eee 4-16 

vi 



FIGURES (CONT'D) 

CHAPTER AND 
FIGURE NUMBER PAGE 

4-8 SSE 4-17 
4-9 Sate EUR TGs SE Gia Ghee 8. Gone 5d-0 ince ola s'e cape ae 4-20 
4-10 Pepe OS ANOUSLIL ECS oo oo ssw ae ems che wanes 4-22 

CHAPTER 5 PROJECTIONS, PROBLEMS, AND NEEDS 
aol ee SPO CULONS pel sin ine aes wind the as eis awe Sa 2 
aH2 Pee PeMDLOUMENL STOWLD, 2.6 ica d cease nnnescseese 2 
a-3 COME aan 5 har PP ano puck kG 0 Heb Ooo nee as 5-6 
5-4 Pearse naslLUresiN Production .....6..56660560% S=13 
a=) Sere te IMPLIES COS Si. 5 gies as wos ola nls cane oe pares 5-24 
5-6 a eee LS LS DYOGUCLILON, 0. «6 0 cn.8 ojo be ele cis a wsies 5-26 
= 7 Ree PM OEIC Ge oes ye <2 0.c0 6.0 oe ook 4.008 oie ok 3 9 00 el 4 as 
5-8 eee MAO T SDE OVC CUS, 5 a os oles Kn a's ass o,¢.0 6 © oe 0 nine « HD) 
a=9 ERM CEOS 1 OU Me onic ais, sa leyh oo se is woke 359 os pb e896 5-46 
a>10 OE ke I ae ha Slain dd Ue! wa a Sage a 2/4 SS x op a 
11 aoe eT AECL T OG NADY ooo aise ove iain ie .s jade a 4.4.9 0 0d 0 600 Sloe) 

CHAPTER 6 COMPONENT NEEDS 
6-1 DM te cts I coisei-s fo ca eon ys OH), 0s 8 Ab ua HSA» 4.2 ,'0,.0,.458 0.8 6-7 



i i dy) . Pande 4 

iy? 

' sufaV 

a ee 1& 

= 3 

e 0 a 

USN 2 fonl s 207 

a . a . i 
nw ve ¢4 me [« am ° 

a@t we ¥ i (o > , ; 

r efe® Ly 20 sane ate fea 

“fiat -ms. ET EM 

i. y . - if E : rr Ve 

a ' 

ot SW i by eye ° ti 

” 2 

4 et ¥ Di 4 

‘ 
ob * c 

hie <4 a 

Pi = 7 ' ' 

ote I 

7 

ee? 

pomry') 

i Ls LLNS, 

« | tiga 
oe ra9 



CHAPTER ] 

SUMMARY 

Objectives 

The overall objective of this study was to inventory natural resources, ana- 
lyze agricultural and economic development and potential, and provide basic 
data for orderly development of the water and related land resources of the 
area. The study provides inventories of existing water and related land re- 
sources and identifies problems and needs so that various programs of the 
United States Department of Agriculture can be effectively coordinated with 
programs of state, local, and other federal agencies. 

Information presented in this report is user-oriented and will be useful to 
federal, state, and local governmental agencies concerned with resource 
management programs and development opportunities. Other organizations to 
benefit from this report include soil and water conservation districts, water- 

shed associations, planning commissions, and other local groups. This report 
can be an aid in planning for the conservation and utilization of the land and 
water resources in the study area, developing budgets, and setting priorities 
for expenditures of funds in meeting the identified problems and needs. Sup- 
plemental information supporting this study can be found in the appendix to 
this report. 

Authority 

Participation in the cooperative river basin study by the United States 

Department of Agriculture was under authority of Section 6 of Public Law 
83-566, as amended. 

Description of the Area 

The Black Warrior River is a principal tributary of the Tombigbee River, a 
branch of the Mobile River System. The basin is located primarily in North- 
west Alabama and is bounded on the east by the Cahaba and Coosa River Basins, 
on the north by the Tennessee River Basin, and on the west by the Tombigbee 
River Basin. 

The basin is roughly triangular and covers about 4,007,000 acres. It includes 

parts of 17 counties and has a maximum width of 60 miles and length of 150 
miles. The Black Warrior River is formed by the juncture of the Locust and 
Mulberry Forks 20 miles west of Birmingham. The river flows generally south- 
westerly 118 miles to Eutaw, then southerly 55 miles to Demopolis where it 
enters the Tombigbee River. The principal tributaries of the Black Warrior 
River are the Locust, Mulberry, and Sipsey Forks. Birmingham, Alabama's 

largest city, is located on the eastern edge of the basin. Tuscaloosa is 
located in the southern third of the basin. 

1-1 



The land and water areas of the basin encompasses about 12 percent of the 

state. Approximately 67.2 percent of the basin, or 2,694,000 acres are 

forested. Other land uses include cropland, 13.1 percent; pasture, 8.5 per- 

cent; incorporated areas and transportation corridors, 6.6 percent; surface 

water, 1.9 percent; and_all other land areas, 2.7 percent. Cropland in 1975 

represents an increase of 10 percent over the 1967 total. Generally, the 

trend has been to fewer acres of pasture and forest over this period. 

Problems and Needs 

Study efforts were coordinated with cooperating agencies to define the nature, 
location, and extent of local resource problems. Problems identified include 
erosion, sedimentation, inadequate drainage, flooding, low income and insuf- 
ficient water for irrigation, water supply, timber supply, and recreation. 
Attention was directed toward the problems identified in the Black Warrior 
River Basin Plan of Work and those of interest to the Office of State Planning 
and Federal Programs, State of Alabama. 

Cropland, pastureland, and forest land needing sheet and rill erosion control 
amounts to 532,000 acres. In 1975, 80 percent of the cropland, 6 percent of 
the pastureland, and 3 percent of the forest land needed additional treatment 
measures to reduce soil loss to an acceptable level for sustained productivity. 

The study revealed a flood problem on about 330,000 acres of flood plain. 
About 31,900 acres of cropland, 38,700 acres of pastureland, and 15,400 acres 

of land in other uses would benefit from flood damage reduction. Forty-six 
communities within the basin have been identified as having a flood problem.— 

Sediment is continuously filling stream and reservoirs and damaging water 

quality and fish habitat. Sediment reduction needs amount to about 9 million 
tons per year. 

There are about 90,000 acres of crops and pasture in the basin that need 
surface or internal drainage. These are usually lowlands or those having a 
constant or occasional high water table. 

If present management trends continue, timber removals will begin to exceed ' 
growth shortly after the year 2000. By 2030 a deficit of over 30 million 
cubic feet will have resulted. Some of the causes for this expected shortage 
are: a dwindling forest acreage base, incomplete forest utilization, and 
understocked forest lands. 

The demand for outdoor recreation in the basin is increasing faster than the 
population. There is a need for four land and water based recreation activ- 
ities; including fishing, swimming, camping, and picnicking. 

The study identified three water systems (Berry, Fayette, and Oneonta) needing 
additional supply of municipal and industrial water. Present and future needs 
may be supplied from impoundments, streams, wells, and purchase arrangements 
from other communities. 

1/ Refer to the latest Federal Emergency Management Agency FIA listing of 
communities participating in the National Flood Insurance Program. 
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CHAPTER 2 

INTRODUCTION 

NATURE AND SCOPE OF THE STUDY 

The State of Alubama requested the United States Department of Agriculture to 
participate in a cooperative study of the Black Warrior River Basin so that 
various programs of the United States Department of Agriculture can be effec- 
tively coordinated with programs of state, local, and other federal agencies. 
The overall objective of the study was to inventory natural resources, analyze 

economic development and potential, and provide basic data for orderly develop- 
ment of the water and related land resources of the area giving full considera- 
tion to the environmental, economic, and other related values involved. The 

study provides inventories of existing water and related land resources and 
identifies problems and needs as required to address the specific objectives. 
The basin encompasses the entire drainage area of the Black Warrior River (see 
figure 2-1). 

This report contains the inventory of resources in the basin and the present 
and projected needs for the basin's water and related land resources. 
Opportunities for developing these resources will be identified in the ongoing 
Cooperative Statewide Study. 

Participation in the cooperative river basin study by the United States 

Department of Agriculture was under authority of Section 6 of Public Law 

83-566, as amended. The Soil Conservation Service (SCS), the Economics and 
Statistics Service (ESS), and the Forest Service (FS) are the United States 
Department of Agriculture participants in the study. The study was conducted 

under the supervision of a USDA Field Advisory Committee composed of repre- 

sentatives of the three USDA agencies participating in the study. 

The Office of State Planning and Federal Programs (OSPFP) was the study spon- 

sor and the coordinating agency for the State of Alabama. Other state and 
local governmental agencies and regional planning commissions and councils 
made significant contributions to the study. Their contributions are ac- 
knowledged throughout the report. 

The multiple use of water and land for their related uses for wildlife, timber, 
recreation, and agriculture has created many complex inter-relationships and 

problems. These problems and needs were identified during meetings with local 

decisionmakers. The study procedures gencra!ly followed the conceptual basis 
embodied in the Principles and Standards for Planning Water and Related Land 
Resources published by the Water Resources Council September 10, 1973. 
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PURPOSE AND OBJECTIVES 

The broad purposes of this study were (1) to inventory land and water re- 

sources, (2) to project future resource needs, (3) to provide basic data for 
planning and development, and (4) to identify problems and development oppor- 
tunities for detailed study. To achieve these purposes, the study was con- 

ducted-- 

as To provide input for the OSPFP planning process and to assist other state 

and local agencies engaged in resource planning; 

2. To provide information to be considered in formulating sound conservation 
and development of land and water resources to meet current and foresee- 
able needs and economic growth and development, and to protect and enhance 
the natural environment; 

J. To identify problems and needs requiring action which cannot be imple- 
mented under existing programs. 1/ 

The study was concerned with the general problem of planning for the conser- 
vation, development and wise use of the areas limited natural resources among 
alternative uses so as to maximize net benefits to society. 

The major objectives of this study are closely related to the state's goals 
for three functional areas of state government as presented in Goals for 

Alabama, 1975. A detailed discussion of the relationship between specific 
components of the basin study and state goals is presented in appendix 1. 

USES OF THE REPORT 

Information presented in this report is user-oriented, and, as such, should be 

very useful, especially to federal, state and local governmental agencies 
concerned with resource management programs and opportunities. Other organi- 
zations to benefit from this report includes soil and water conservation 
districts, watershed associations, planning commissions, municipal and county 
governing bodies, and other local groups. Data and projections presented 
herein establish a basis for selection and evaluation of alternative plans for 
Natural resource use and development. Specifically, it can be an aid in planning 

land use; developing budgets and setting priorities for expenditures of funds; 
and early acquisition of needed improvements. 

1/ The current statewide study will contain additional inventory data and 

evaluations of alternative solutions. 
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CHAPTER 3 

NATURAL RESOURCES 

DESCRIPTION OF THE AREA 

The Black Warrior River is a principal tributary of the Tombigbee River, a 
branch of the Mobile River System. The basin is located primarily in North- 
west Alabama and is bounded on the east by the Cahaba and Coosa River Basins, 

on the north by the Tennessee River Basin, and on the west by the Tombigbee 
River Basin. Hereafter, reference to ''the basin" applies to the hydrologic 
boundary encompassing the drainage area of the river and its tributaries. 

The basin (see figure 3-1) is roughly triangular and covers about 4,007,000 
acres. The primary land uses are as follows: forest land 2,694,027 acres; 

pasture 338,013 acres; and cropland 526,597. It includes parts of 17 counties 

and has a maximum width of 60 miles and length of 150 miles. The Black Warrior 
River is formed by the juncture of the Locust and Mulberry Forks 20 miles west 

of Birmingham. The river flows generally southwesterly 118 miles to Eutaw, 
then southerly 55 miles to Demopolis where it enters the Tombigbee River. The 
principal tributaries of the Black Warrior River are the Locust, Mulberry, and 
Sipsey Forks. Birmingham, Alabama's largest city, is located on the eastern 
edge of the basin. Tuscaloosa is located in the southern third of the basin. 

Climate 

The climate is influenced by frontal systems moving from northwest to south- 
east and temperatures change rapidly from warm to cool due to inflow of 
northern air. The average annual temperature is 63 degrees Fahrenheit, 
ranging from 62 degrees in the north to 64 degrees in the southern portion 

of the basin (see figure 3-1). The average daily temperature varies from 80 
degrees Fahrenheit in July to less than 45 degrees Fahrenheit in December. 

Summer temperatures uSually reach 90 degrees or higher about 70 days per year 
but temperatures above 100 degrees are relatively rare. Freezing temperatures 

are common but are usually of short duration. During the winter, extreme lows 
of 32 degrees or less occur about 65 times. The frost-free season varies from 
210 days in the extreme north portion to about 240 days in the southern por- 
tion of the basin. Snowfall is rare and averages only about 2 inches per year 
in the northern portion. 

Average annual rainfall is about 53 inches and varies from 52 inches in the 
southern portion to 58 inches in the northwest portion of the basin. The 
largest amount, approximately 5 inches per month, falls in winter and spring 
during the months of December through May. The more intense rains usually 
occur during the warmer months. The basin experiences the greatest total 

3-1 



SOIL CONSERVATION SERVICE 
U.S. DEPARTMENT OF AGRICULTURE i 

LA WR _E NC E 
voy 

MORGAN 

MARION 
62 

/ POBORTRLY 

Figure 3-1 

AVERAGE 
ANNUAL TEMPERATURE (°F) | 

1941-1970 a 
BLACK WARRIOR RIVER BASIN | 

ALABAMA 

SOURCE: U. S. Department of Commerce, NOAA, 
Environmental Data Service. SEPTEMBER 1978 4-R-36299 | 

JA~SCS~FORT WORTH, TEXAS 1978 
REVISED AUGUST 1978 BASE 4-R-35608 



U.S, DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 

PICKENS pee v 
T US$, GA wLL-D OS 

Tuscaloosa * i 

MARENGO \ Figure 3-2 
| 

| 

AVERAGE ANNUAL RAINFALL 

(inches) 

1941 - 1970 
BLACK WARRIOR RIVER BASIN 

ALABAMA 

APPROXIMATE SCALE MOLIS 

SOURCE: U. S. Department of | Commerce, NOAA, 
Environmental Data Service. SEPTEMBER 1978 4-R-36300 

USDA-SCS-FORT WORTH. TEXAS 1978 
REVISED AUGUST 1978 BASE 4-R-35608 

3-3 



average amount of precipitation (5.8 inches) in July. This rainfall usually 

occurs in the form of short duration, high intensity downpours. The driest 

period of the year, and most critical from a water supply standpoint, is 

normally from August to October. Climatic forces change with seasons but the 

direction and velocity of the winds do not vary greatly during the year. 

The normal rainfall pattern is shown in figure 3-2. Flood-producing storms 

over the Black Warrior River Basin are usually of the frontal type. They 
usually occur in the winter and spring and last from 2 to 4 days. Normally 5 

to 6 inches of intense or general rainfall will cause widespread flooding; but 
on many smaller streams, 3 to 4 inches of rainfall are sufficient to produce 
significant flooding. 

General Geology 

Rock units of shale, limestone, dolomite, sandstone, and siltstone of Cambrian, 

Ordovician, Silurian, Devonian, Mississippian, and Pennsylvanian ages and 
chalk, sand, clay, and gravel of Cretaceous and Quaternary ages are exposed in 
the Black Warrior River Basin. Table 3-1 summarizes the stratigraphic sequence 
of the units in the basin. 

The basin is structurally a complex region and, based on topographic features, 
geologic units, and structural features, has been divided into several physio- 
graphic regions (figure 3-3). The following descriptions of physiography and 
stratigraphy are modified from reports by Sapp and Emplaincourt (1975) and 

Copeland (1968). 

Physiography--The basin includes parts of two major physiographic divisions, 

the Appalachian Highlands and Atlantic Plains (table 3-2). The Appalachian 
Highlands Division contains parts of the Cumberland Plateau section of the 
Appalachian Plateaus province and parts of the Alabama Valley and Ridge section 

of the Valley and Ridge province. The Atlantic Plains Division contains parts 
of the East Gulf Coastal Plain section of the Coastal Plain province. 

The Cumberland Plateau section consists of submaturely to maturely dissected 

plateau and valley districts. The plateaus are underlain primarily by sand- 
stone and shale beds, and the valleys by limestone and shale. 

Five districts of the Cumberland Plateau section occur in the Black Warrior 
River Basin. The Warrior Basin district is a plateau of moderate relief which 
was formed on a broad syncline that has a shallow plunge to the southwest. 
The Sand Mountain and Blount Mountain districts are narrow elongated plateaus 
of moderate relief which formed on shallow synclines that trend to the north- 
east. The Sequatchie Valley and Murphrees Valley districts are narrow elon- 
gated valleys that were formed by the erosion of southwest-plunging anticlinal 
structures. 

The Alabama Valley and Ridge section contains parts of an alternating series 
of four northeast-striking parallel ridge- and valley- districts. This includes 
the Coosa Ridges, Cahaba Valley, Cahaba Ridges and Birmingham-Big Canoe Valley 
districts. The Coosa Ridges are a series of linear ridges formed by folded 
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Table 3-1 --Stratigraphic sequence of rock units exposed in the Black Warrior River Basin Rome Formation 
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and resistant sandstone. The Cahaba Valley district is a narrow valley 

developed on a faulted homocline. The Cahaba Ridges district consists of 
ridges formed by gently folded sandstone and conglomerate beds and intervening 

valleys underlain by shale. The Birmingham-Big Canoe Valley district is a 
narrow valley 4 to 8 miles wide formed by weathering of a faulted anticli- 
norium and is underlain primarily by limestone, dolomite, and lesser amounts 
of shale, sandstone and chert. 

Sedimentary rocks of Mesozoic and Cenozoic ages are exposed in the East Gulf 
Coastal Plain section of the Coastal Plain province. In the Black Warrior 

River Basin of Alabama, this section is divided into the Fall Line Hills, 
Black Prairie Belt, and Alluvial Plain districts. The Fall Line Hills dis- 
trict is a dissected upland with a few broad, flat ridges separated by valleys 
ranging from 100 to 200 feet in depth. The Fall Line Hills are present in an 
area where streams descend from resistant Paleozoic sedimentary rocks to less 
resistant younger unconsolidated sand, clay, and gravel beds. This district 
has a maximum width of about 35 miles, and altitudes range from more than 700 
feet above mean sea level in the northwestern part of the basin to about 250 
feet above mean sea level along its southern edge. 

The Black Prairie district lies to the south of the Fall Line Hills and is 
characteristically an undulating plain of low relief. This district is 

moderately dissected and has maximum elevations of about 250 feet above mean 

Sea level. 

The Alluvial Plains district consists of alluvium and terrace deposits adjacent 
to the Black Warrior, Tombigbee, and Sipsey Rivers. The district is a slightly 
undulating plain with relatively low relief and contains many swampy areas. 

RESOURCE INVENTORIES 

Inventory data have been developed from numerous published sources such as the 
1967 Conservation Needs Inventory, the periodic Agricultural Census, and U. S. 
Census of Population reports. Information from many technical publications 
has also been used. 

In addition to data from secondary sources, the river basin staff conducted an 
extensive field examination of the entire study area. This field examination 
was oriented toward the identification of existing and projected problems and 

_ the location of resources with development potential. Study efforts were 
coordinated with cooperating agencies to define the nature, location, and 
extent of local resource problems. Problems identified include erosion, 
sedimentation, drainage, flooding, irrigation, water supply, recreation, and 

.low income. Attention was directed toward the problems identified in the 
Black Warrior River Basin Plan of Work and those encompassed by the specific 
components of the two planning objectives. The areas of interest expressed by 
the Office of State Planning and Federal Programs were also considered. 

_ District conservationists of the Soil Conservation Service participated in 

this field examination and furnished valuable information concerning problems 
within their district. After the field examination was completed, additional 

data were collected through SCS district conservationists, other federal and 
State agencies, university personnel, and regional planning commissions. 
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Black Warrior River Basin has a wide variety of natural resources including 

forests, 

pasture land 

and cropland. 



The basin has many ... 

scenic areas, 

and wetlands. 
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Water Supply 

Surface Water--In most areas of the basin an adequate supply of surface 
water exists, or could be impounded. Water supply sources of the basin are 
generally adequate at the present time except in local areas during extreme 
dry periods. In the future, additional supplies will be needed in the northern 
portion of the basin. A large part of the future needs can be supplied 
through development of surface reservoir storage. The average annual runoff 
ranges from 13 to 24 inches as shown on figure 3-4. 

Surface Water Quantity: Water resource studies have been published in four 

counties by the U. S. Geological Survey/Geological Survey of Alabama. These 
reports contain quality and quantity information for wells, springs, and 
streams. The U. S. Geological Survey publishes annual reports for Alabama 
with streamflow measurements and water quality data at selected sites through- 

out the state (see figure 3-5). Rainfall (53-inch average) in the basin 
amounts to about 17.4 million acre-feet per year. Most of this rainfall is 
returned to the hydrologic cycle by evaporation and transpiration, a small 
amount infiltrates to ground water reservoirs, and the remainder becomes 
streamflow which is equivalent to an average 20-inch runoff from the basin. 
The geographic distribution of surface runoff at selected gaging stations is 
presented in appendix table 2A. Average annual runoff represents the normal 
surface water resource or the normal recoverable surface water supply. This 
totals about 6.7 million acre-feet per year or approximately 5.9 billion 
gallons per day. 

An inventory of impoundments and water areas of streams, rivers, and natural 

lakes with perennial characteristics was made for the basin. Water areas 
inventoried cover from less than one acre to 21,000 acres. There are about 
11,000 impoundments, including natural lakes, containing a combined surface 
area of about 73,000 acres. Natural lakes include beaver ponds, river oxbows, 
wet borrow pits, limestone sinks, and other similar water areas. The areas of 
rivers and perennial streams were estimated to be 4,775 acres. This gives a 
total water area of almost 78,000 acres for the basin. 

There are 42 impoundments with surface areas larger than 40 acres and whose 
combined surface areas are 46,500 acres. This represents only 0.4 percent of 
the impoundments but 57.5 percent of the total water area. Lewis Smith Lake 
is the largest impoundment with a surface area of 21,200 acres. Statistics 
for impoundments in the basin are shown in table 3-3. This table shows the 
total surface acres of impoundments (a) larger than 500 acres, (b) between 40 
and 500 acres, (c) between 5 and 40 acres, (d) less than 5 acres, and (e) 
natural lakes. Also included is the mileage of rivers and streams in the 
basin. Whole county data is shown in appendix table 2B. Only those streams 
with drainage areas sufficient to produce perennial flow were tabulated. In 
addition to serving as a vital commercial artery with impacts far beyond the 
basin area, the Black Warrior River and its tributary streams provide fishery 
resources, scenic, aesthetic, and other recreational needs. 

Potential Reservoir Sites: An inventory of available reservoir sites in the 
Black Warrior River Basin has been made. Certain aspects of each site were 
examined. This inventory does not include every available site but shows only 
the better sites within an area. 



Generally, these potential sites are fairly well distributed throughout the 

basin except for the Jefferson County sector. Soils, topography, geology, 
urban development, and extensive stripmining activities in Jefferson County 
and parts of Blount, Cullman, Tuscaloosa, and Walker Counties generally pre- 
clude the development of large reservoirs (Figure 3-6). 

The major river in the basin, the Black Warrior, is largely developed and 
committed to navigation and hydroelectric power. Any additional development 
of the major tributaries--namely Locust Fork, Mulberry Fork, and Sipsey Fork-- 

beyond that already existing or planned is limited. Consequently, the loca- 
tion and evaluation of potential reservoir sites focused on smaller tributaries 
and minor streams. 

Drainage areas range in size from about 3 square miles to 43 square miles with 
an Overall average of 11.5 square miles. Topographic quadrangle maps were the 
primary tool used to locate potential reservoir sites. Use was also made of 
published soil survey reports and county and local transportation maps. The 

type of sites evaluated are for on-stream reservoirs with ungated emergency 
spillways. These sites could serve for single- or multiple-purpose storage 
uses. These include storage for flood prevention, municipal and industrial 
water supply, recreation, irrigation, fish farming and livestock water, and 
for fish and wildlife. 

Fixed improvements such as highways, local roads, utility rights-of-way, and 
houses are almost always involved in acquisition of property to install 
larger-type structures. Final location and total storage of these sites 
should be governed by the most practical approach to land use after considering 
both short-term and long-range benefits. No on-site investigations were made 
so there could exist some unknown features such as sinks, faults, roads, 

utility lines, and buildings within the reservoir area. The inventory will 
give planners a starting point in locating reservoir sites for water storage 
or flood detention needs. Site information such as location, size of drainage 
area, reservoir size, and approximate height of dam can be found in appendix 3. 

Surface Water Quality: 1/ In general, most of the surface water of the basin 
is of good quality and requires limited treatment for most uses, however, some 
of Alabama's most severe water quality problems are located in the basin. The 
quality of basin streams is classified from a high category of "suitable 
public water supply" to a low category of ''suitable for industrial and agri- 
culture uses". A number of coal washing operations discharge their wastewaters 
within the area and inadequately treated effluents from industrial operations 
and municipal water treatment plants in the Birmingham area are also discharged 
into basin tributaries and the river. As a result, the Birmingham area presents 
the greatest pollution problem in the Black Warrior River Basin. 

The chemical quality of surface water varies through the year as a result of 
Natural variations in climatic conditions, diversions and impoundments, inflow 
from other sources, and pollution from waste materials. As an example, high 
water and floods generally decrease the concentrations of dissolved minerals 
in streams and reservoirs but have the opposite effect on sediment loads and 
concentrations. Conversely, low streamflows usually result in higher mineral 

1/ Source: Water Quality Management Plan prepared by Alabama Water Improvement 
Commission for the Black Warrior River Basin. 



S79 °
Z
L
 

PLL 
*4 

S*OTVI 
0
8
°
2
2
 

C06 ‘
Z
T
 

TSZ 
‘OT 

77G 
“7 

986 
°€ 

789 
*0¥ 

TVLOL 
O€9°TT 

cOE 
201 

8ce 
TT 

TSZ 
BES 

L6 
a] 

00% 
‘OT 

uojISsUTM 
TI9*S 

€86 
O
L
 

8
2
9
‘
 

OVS 
000 

ST 
Scr 

€9T 
008 

*Z 
A9>ATeM 

680‘0Z 
L6S 

G°6ST 
7647 *6T 

997 ‘
S
 

€
9
0
‘
T
 

cT8 
E
l
o
e
e
 

SEL 
SLL 

e
s
o
o
T
e
o
s
n
y
 

877 
iL 

co 
VEY 

0272 
SZ 

oo 
ScL 

= 
Ai 18q 

€8S 
TV 

6 
cvs 

cr 
00S 

Of 
= 

= 
T
T
e
y
s
t
e
n
 

9ST 
cL 

ZL 
77" 

S 
2 

= 
ened 

= 
o
s
u
e
i
e
y
 

71 
Ly 

Té 
ce 

= 
9¢ 

c 
= 

- 
SOUSIMe'T 

G
O
V
E
 

SOL 
082 

ZOL*Z 
06 

Lev 
8SS 

c6 
ces 

‘T 
uosrazzeoL 

771°8 
717 

C02 
OL17 ‘8 

000‘ 
4 

7TS 
008 ‘T 

S4E 
eigen 

°TPH 
062 

“€ 
O€ 

a6 
092 

*€ 
9¢9 

c6L 
. 

€9¢ 
072 

0
9
6
‘
T
 

e
u
s
e
1
h
 

00Z‘T 
O9T 

sa7S 
07S 

‘T 
€62 

“T 
Le 

TS 
T8 

= 
9
3
7
e
k
e
q
 

666 
Ee 

9¢ 
c726 

Sol 
SO” 

9CT 
8
2
 

- 
y
e
m
o
r
y
 

760‘ 
YT 

LSS 
S°*8ET 

GES 
SET 

9LC 
076 ‘

€
 

GLZ 
7097 

079*8 
ueuTqTn9 

091°9 
026 

OST 
078 

°S 
C61 

0
0
0
 *Z 

LSE 
068 

00% 
*Z 

qunoT” 
7 

9 
E 

0 
- 

= 
a 

= 
= 

qq¥d 

-
-
-
-
-
 s
o
1
0
y
-
-
-
-
-
-
-
 

SOTIW 
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
~~ +

-
-
+
 
+
-
-
+
 

-- +--+ -
 88 

0 W
-
-
-
-
-
-
-
 
--- --- 

+--+ --- +--+ 
+ 

TeI0L SUBATIS YF SASATY Tb303qNnS Teanjen VSS: 07-S 00S-0¥4 °2V 00S qJuno) 

uey, ssoy ueu, 13931e7 

sjUueupunoduy 

Ql
6L
 

S‘
UT
Se
g 

AP
AT
Y 

A
O
T
A
I
e
M
 

YO
eT
_ 

-— 
se
tj
un
oy
g 

Aq
 

A9
a,
eM
 

V
I
e
T
A
N
S
 

JO
 

s
e
A
V
 

- 
€-

f 
Ee
Tq
e]
L 

3-14 



U.S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 

ee ae ieee eek ca eee ge es 

MARION 

Warrioy 
= 

-—-—-bt SAL g- & | /ETOWAH E 
CAO UN he 

2 

ee 

Figure 3-4 

ANNUAL RUNOFF 

inches 

(cubic feet per second 
per square mile) 

BLACK WARRIOR RIVER BASIN 

ALABAMA 

APPROKIMATE SCALE MOLES 

LOCATION Mar 

SOURCE: Geological Survey Water - Supply Papers, 1965. SEPTEMBER 1978 4-R-36298 
USDA-SCS-FORT WORTH. TEXAS 1978 

REVISED AUGUST 1978 BASE 4-R-35608 

a=L5 



U.S. DEPARTMENT OF AGRICULTURE 

L AWR ENCE 
SN 

a 

FRANKLIN[ 

po oe 

! 
| 702450250 

Lewis mee abet 

Nt 
Carton Hill Sy 

slag 

‘e, ‘~ 4 

a gp 02452008 8 ges 
ae 

i 

ae 

\y a 
i a 

Gt on Vas r0gf 3 om 
£. , 

oe ree 3S aS Z Pe 
bo =o ue 

Ny GY BiRMINGHAM se 

BESSEMER( f/f 7 

: ; 
da4s%600 

=—9 PICKENS é ay 
: | $0 Agk-b 0 sant 

North Seo As 
— 
Ooms 702463500 A/S 

ns 

02465500) —) 7 
_! L 

HMLE 

MAR ENGO Ny 
| 

i a 

ie 
nd 

SOURCE: Data compiled by River 
Basin Planning Staff. 

USDA-SCS~FORT WORTH. TEXAS 1978 

3-16 

TF ai 
(,£ 92423630 

LEGEND 

@ Geological Survey of Alabama in 
cooperation with U. S. Geological 
Survey. 

Figure 3-5 

SURFACE WATER 
GAGING STATIONS 

BLACK WARRIOR RIVER BASIN 

ALABAMA 

APTROATE SCALA 

SEPTEMBER 1978 4-R- 

REVISED AUGUST 1978 BASE 



U.S. DEPARTMENT OF AGRICULTURE f/ f / 
Cay SOIL CONSERVATION SERVICE 

LEGEND 

(25) POTENTIAL RESERVOIR SITES 

NOTE: Number of each site corresponds to site 

number in the Appendix of the Black 

Warrior River Basin Study Report which 

lists data for each site. 

Selection of Potential Reservoir sites was 

based on Topographic Map Study. No 

detailed survey or on-site investigations 

were made to determine economic or 

technical feasibility. 

JL { Ryan § 

Simpson £ 
Cr 

, “ > > iz, 2 — 

NZ a ef Nee) 

cohabag Sp 
Cy 

/ oy 17, 

= & 

e. 

IN, re Cr 1 
River 444 My S 

fa Rk Ve Aithe a RK Cee 
“dy _(Cahahy TAT : 

: Spl = 

Shades ; rw > 

J aor 

Figure 3-6 

LOCATION MAP 
POTENTIAL RESERVOIR SITES 

BLACK WARRIOR RIVER BASIN 
STUDY AREA 
ALABAMA 

5 10 

APPROXIMATE SCALE - MILES 

LOCATION MAP 

SOURCE: Data compiled by pes 

pose Honing iets : SEPTEMBER 1978 4-R-36295 

REVISED AUGUST 1978 BASE 4-R-35608 USDA—SCS—FORT WORTH, TEXAS 1979 

yy) 



AJ 
=) fi «dA 

Hat an 

. - 

a 

A = - 

*,* ene A 

y 

7 

7 

- 

p 

— 

syne ile OF, 
. oS 

er ~— 



concentrations due to the inflow of mineralized ground water. Water pH, the 
degree of acidity or alkalinity, is measured on a scale of 0-14; 0 to 7 is 
acidic, 7 is neutral, and 7 to 14 is alkaline. The basin surface water pH is 
slightly acidic near Tuscaloosa, ranging from approximately 6.8 to 6.9. In 
the Sipsey Fork area of Winston County, pH ranges from 7.1 to 7.4. 

Color, turbidity, and temperature are other properties of water which affect 
its use and desirability. Natural or true color refers to the color present 
after all suspended matter has been removed. True color is usually imported 
to surface water by organic substances such as decaying vegetation, peat and 
lignite; however, it sometimes results from iron in soluble form and from 

industrial waters. Colored water is aesthetically objectionable for drinking 
and for a number of industrial processes, including dying, brewing, and ice 
making. The soluble compounds which constitute true color are difficult and 
expensive to remove. Apparent color includes true color plus color imported 
by suspended matter. This type color can be reduced through filtration of the 
suspended matter. 

Silt and clay resulting from soil erosion, industrial and mineral wastes, and 

thermal turnover of lakes create turbid water. Turbidity is aesthetically 

objectionable as well as detrimental to the stream ecosystem. Farming without 
proper land protection allows storm runoff to carry soil, fertilizers, and 
pesticides into the streams. Construction sites for buildings, parking lots 
and roads contribute sediment to streambeds. Many of the sediments producing 
turbidity may settle out and form films which are objectionable for many 
industrial uses. Sedimentation, chemical clarification, or filtration generally 

provide a means of eliminating turbid conditions from water supply sources. 

Mean annual ambient temperature changes lead to natural temperature variations 
in water, with shallow water areas the most sensitive to changes in air tem- 

perature. High stream temperatures usually stimulate microbial activity, 
resulting in decreased dissolved oxygen and lower water quality. This con- 
dition, however, may be advantageous for a few types of industrial processes, 
water treatment, and irrigation needs. 

Sections 208 and 303e of PL 92-500, the Federal Water Pollution Control Act, 

established a process for planning and implementing programs for reducing 
pollutants which enter our waters from all sources. The initial thrust was 

directed toward "point" sources in heavily concentrated municipal and indus- 
trial complexes where the sources were rather easily determined. These 

"designated areas" include Tuscaloosa, Mobile-Baldwin, and Jefferson-Walker- 

Shelby-St. Clair. The 208 plans for these designated areas were developed by 
the West Alabama Planning and Development Council, the South Alabama Regional 
Planning Commission, and the Birmingham Regional Planning Commission, respectively. 

Nonpoint pollution sources are much more difficult to locate than are the 
municipal and industrial sources. Section 208 of PL 92-500 requires that 
State or regional entities develop a process to identify the sources of 
pollution from agriculture, forestry, construction, land and subsurface dis- 
posal, hydrologic modification, and mining activities. The agencies also must 
determine the methods, including land use requirements, to control such sources. 
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In Alabama, the Water Improvement Commission (AWIC) is the designated state 

agency for developing and implementing water quality management plans. Other 
than 208 plans developed for point sources in "designated areas" by the re- 
spective regional planning commission, AWIC has the responsibility for 208 
plan development for both point and non-point sources. The AWIC, in turn, 

contracted with the State Soil and Water Conservation Committee to develop an 
agricultural runoff management plan and with the State Forestry Commission to 
develop a water quality management plan for forest land. All plans for agri- 
cultural lands, forest lands, and ''designated" areas have been adopted by 
AWIC, certified by the Governor, and approved by the Regional Administration 
of the Environmental Protection Agency. All plans are presently in the state 
of continuing planning and implementation. 

River basin water quality management plans are required under the provisions 

of Section 303e of PL 92-500. Public hearings have been conducted statewide 
on 14 plans and all of these have received conditional approval from the 
Environmental Protection Agency (EPA). The public hearing for the Black 
Warrior basin water quality management plan was held at the South Central Bell 
Building in Birmingham, Alabama, on February 10, 1977. 

The Soil Conservation Service will have a leading role in coordinating USDA 
activities among all agencies in connection with PL 92-500 and will maintain 
liaison with the EPA which is in charge of pollution control throughout the 
country. 

Stream Use Classification: The Alabama Water Improvement Commission's Intra- 
state Water-Use Classification for the Black Warrior River and its tributaries 
is shown in figure 3-7. The classification adopted in this figure is that of 
the highest use. Specifications for each of these water-use classifications 
are described in appendix 5. Segments of streams in the basin that might be 
contaminated by acid mine drainage as the result of coal mining are indicated 
in figure 3-8. The selection of these streams as likely recipients of con- 
taminated acid mine drainage were chosen because of their proximity to present 
and projected coal surface mining. , 

Figure 3-9 shows the location in the Black Warrior River Basin of water- 
quality monitoring stations of the Geological Survey of Alabama, Gulf States 
Paper Corporation, the Alabama Water Improvement Commission, and the U. S. 
Environmental Protection Agency. The stations are located on major streams 
and rivers and the spacing does not allow for identification of specific 
sources of pollution or the effect of drainage from specific areas of coal 
mining. To locate sources of pollution and to determine the effect of coal 
mining would require an intensive continuous field investigation of stream 
chemistry with closely spaced monitoring stations on additional tributary 
streams. 

The Geological Survey of Alabama, U. S. Geological Survey, Alabama Water 
Improvement Commission, and U. S. Environmental Protection Agency maintain 
data files on information collected from the stations indicated in figure 3-9. 
A study of these data by the Alabama Water Improvement Commission has led to 
that commission's stream water-use classification shown in figure 3-7. This 
classification has been approved by the U. S. Environmental Protection Agency. 
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The specific water-quality criteria and respective classifications used in 
this report were supplied by the Alabama Water Improvement Commission and are 
based on their water-use classifications as revised on January 3, 1978. The 

information is based on water-quality data obtained through 1977. 

Ground Water-- 

Availability: A map showing the generalized distribution of shallowest 

aquifers (figure 3-10) is intended to portray, in very general terms, ground 
water conditions. The information should be used for area-wide planning and 
not for specific well locations. More detailed information is available in 
appendix 4 of this report. The map was generalized from the 1926 Geologic Map 
of Alabama. Several geologic units (formations) were combined on the map 

where rock types and water bearing characteristics are similar. The map was 
developed expressly for this study and is an attempt to show the correlation 
of ground water occurrence within similar aquifers. In some areas of the 
basin, additional aquifers may be utilized by wells drilled deeper than the 
shallowest aquifers. 

Ground water occurs in the soil pore spaces and in cracks and crevices in the 
rocks of the earth. Extremes in well capacities can occur on either side of 
the usual range for an aquifer because of unusual fracturing or because of 

rock that is less permeable than usual. Large capacity wells should be located 
and developed only after consulting personnel of the Geological Survey of 
Alabama or other competent professionals who have knowledge of ground water 
conditions of the given local area. 

More detailed information on the availability of ground water can be obtained 
from the Geological Survey of Alabama and/or from the district office of the 
Water Resources Division, U. S. Geological Survey in Tuscaloosa, Alabama. 

Water studies have been completed in most counties of the basin, though all 
are not published. The published reports and some unpublished information can 
be reviewed at the offices of the agencies mentioned above. Appendix figures 
4-la and 4-lb indicate the status of water availability maps and geologic 
Mapping. 

Ground water availability and quality in the Appalachian Valley and Ridge 
Section of the Appalachian Highlands is quite variable. The area consists of 
a series of narrow northeast to southwest trending ridges and valleys. Some 
of the largest springs in the state are found in this area. These springs 
issue from highly fractured rock along faults. These highly fractured zones 

may be tapped for high yielding wells, but the location of these non-typical 
areas is outside the scope of the present study. 

Large quantities of ground water are available throughout most of the Coastal 

Plain physiographic province. Occurrence of water is controlled by the 
porosity of the material. The Coastal Plain consists of alternating beds of 

clay, marl, sand, gravel, and limestone. Aquifers, the porous formations or 
beds that store and transmit water, are usually sand, gravel or limestone. 
Silts, clays, or marls are so impermeable that they yield very little water to 
a well. F 
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Generally the water in these coastal plain aquifers is fresh to depths of 
1,000 to 2,000 feet and salty at greater depths. Because of the high yield 

capacity of the major aquifers and the overlapping of aquifers, municipal or 
industrial wells commonly tap one or more major aquifers and yield a half 
million gallons per day (350 gallons per minute) per well. Many wells in the 
area are capable of producing more than a million gallons per day (mgd) on a 
sustained basis. 

Ground Water Quality: The quality of ground water in the basin is generally 
good and requires little or no treatment for most uses. Some municipal and 
industrial supplies are treated for the removal of iron and carbon dioxide by 
aeration and rapid sand filtration. The addition of chlorine to kill harmful 
bacteria is a common practice. ‘All treatment should be in accordance with 
standards set by public health departments and pollution control boards. 

Appendix 5 shows use limitations of water quality parameters. 

The amount and kinds of minerals dissolved in ground water may vary greatly 
from place to place, depending on (1) the types of minerals in the soil or 
rocks over or through which the water moves, (2) the content of carbon dioxide 
in the water, (3) the temperature of the water, and (4) the length of time the 
water has been in contact with the rocks. Common mineral constituents in 

ground water are iron, calcium, magnesium, bicarbonate, sulfate, chloride, 

fluoride, nitrate, sodium, potassium, manganese, and silica. 

Determination of the chemical quality of ground water in any given part of the 
basin can be made only on the basis of chemical analyses. Appendix 4 shows 
results of chemical analysis at selected locations. More detailed information 
on the chemical quality of ground water in specific areas may be obtained from 
the District Office of the Water Resources Division, U.S. Geological Survey, 
Tuscaloosa, Alabama. 

Water Demand 

In 1975, water withdrawal for all purposes other than hydroelectric power 
plants in the Black Warrior River Basin averaged about 2,232 million gallons 
per day or 0.37 million gallons per day per square mile. 1/ Of the totalia 
percent was ground water and 98 percent was surface water from streams or 
reservoirs. Thermoelectric power plants (steam, nuclear, and coal-fired) ac- 
counted for approximately 84 percent of the total withdrawal. Water withdrawal 
by users other than hydroelectric and thermoelectric power plants was about 
352 million gallons per day. Public water supply systems withdrew 152 million 

gallons per day; rural use, 22 million gallons per day; and self-supplied 
industry, 178 million gallons per day (table 3-4). 

Public water systems served about 645,000 persons or 75 percent of the basin's 

population in 1975. Of those served, 91 percent were supplied from surface- 
water sources (145 million gallons per day) and 9 percent from ground water 
sources (7 million gallons per day). Of the total 152 million gallons per day 
used as a public supply, 79 million gallons per day were used for commercial 
and industrial purposes and 73 million gallons per day, for residential pur- 
poses. Per capita residential use averaged approximately 113 gallons per day 
(table 3-5). Whole county and community water use data are shown in appendix 6. 

1/ Use of Water In Alabama, 1975, Geological Survey of Alabama Information 
Series 48, Mattee, Moser, and Dean. 
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Water withdrawn by rural residents was used for domestic purposes, (13.7 
million gallons per day), livestock watering (4.93 million gallons per day), 
irrigation (2.35 million gallons per day), and catfish farming (1.1 million 
gallons per day). Use of ground water for these purposes was about 85 percent 

of the total withdrawal for rural use (tables 3-4 and 3-6). 

Table 3-4 - Estimated withdrawal of water in the Black Warrior River 

Basin, by source and principal use during 1975 

Ground Surface 

Use water water Total 

Public supply 6.979 145, 107 152.082 

Rural 

Domestic 13 ut2 0 13.72 

Livestock 2.64 2.29 4.93 

Irrigation 1.42 0.93 225 

Catfish farming it Dar lel 

Self-supplied 
industry 22.09 156.43 178 252 

Thermoelectric 
power plants 0 Tesi no 1.87980 

Hydroelectric 

plants 0 6,650 6,650 

Total 47.855 8, 834.307 8,882,162 

Source: Use of Water in Alabama, 1975, GSA. 

Self-supplied industries, exclusive of thermoelectric power plants, withdrew 
about 178 million gallons per day, of which 156 million gallons per day (88 
percent) was surface water and 22 million gallons per day (12 percent) was 

ground water (table 3-4). Nonwithdrawal or in-channel use of water by hydro- 
electric power plants in the basin averaged about 6,650 million gallons per 

day (tables 3-4 and 3-7). 

On the average, residential consumption was about 10 percent of the water used 
and industrial consumption was about 6 percent of water used. Consumptive use 
is the quantity of water that is no longer available because it has been "used 

up'', either by being evaporated, incorporated in products or crops, consumed 
by man or livestock, or otherwise removed from the immediate water environment. 
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Land Resources 

Land Use-- 

General: The land and water areas of the Black Warrior River Basin encompass 

4,007,000 acres, or about 12 percent of the state, table 3-8. Seventeen of the 
state's 67 counties lie partially within the drainage area of the Black 
Warrior. No county is entirely within the basin. 

Approximately 67.2 percent of the basin, or 2,694,000 acres, are forested. 

Other land uses include cropland, 13.1 percent; pasture, 8.5 percent; incor- 
porated areas and transportation corridors, 6.6 percent; surface water, 1.9 
percent; and all other land areas, 2.7 percent (figure 3-11). The 527,000 

acres of cropland in 1975 represent an increase of 10 percent over the 1967 
total. Hale and Greene Counties reported the most rapid expansion of cropland 
acreage, with most of the increase on soil with a slight to moderate wetness 
problem on moderate slopes. Generally, the trend was to fewer acres of pasture 

and forest over this period. Between 1967 and 1975 pasture acreage declined 
4.2 percent, with major reductions coming in Hale and Tuscaloosa Counties. 

Urbanization, transportation, and other non-agricultural uses are constantly 
reducing the agricultural base. Accurate figures on this depletion rate are 
difficult to obtain because of constant change taking place. However, measure-- 
ments of incorporated city boundaries and all road and rail systems reveal 
that almost 300,000 acres were devoted to these nonagricultural uses in 1975. 
The annual rate of depletion has been declining, dropping from about 0.9 acres 
per person during the 1960's, to around 0.5 acres per person presently. A 
continued decline is expected. Overall, the amount of agricultural land lost 
annually to urban uses is quite small. 

The basin land use map is a result of a 1978 reconnaissance survey by field 
personnel of the Soil Conservation Service. Base maps for their use were made 
from high altitude photography (60,000 plus feet) under cooperative agreement 
between the USDI Geological Survey and the State of Alabama, Office of State 
Planning and Federal Programs. The USDI Geological Survey developed a land 
use and land cover classification system for use with remote sensor data which 
has been adopted by the State of Alabama. The system shows land use within 
the basin to be urban or built-up land, open agricultural land, forest land, 
water, or barren land. Field personnel reviewed the land classified as open 
agricultural and divided this use into cropland, pastureland, or a mixture of 
the two (see land use index figure 3-12 and map sheets figure 3-13). 

Agricultural Land Use: A 1975 land use update of the Conservation Needs 

Inventory revealed that 3.6 million of the basin's 4 million acres are used 

for agricultural purposes (table 3-9). This represents 9 of every 10 acres. 
Three-fourths of the basin's farmland was utilized for timber production in 
1975, with cropland accounting for 15 percent and pasture the remaining 10 
percent. 

Total cropland dropped sharply between 1949 and 1959. Since then, however, 
the decline has continued at a much slower rate, roughly 10,000 acres per year 

leaving 527,000 acres of cropland in 1975. Slightly more than one-half of the 

available cropland was harvested in 1975. Crop production is concentrated in 
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Blount, Cullman, and Hale Counties. For several years, soybeans have been 

both the basin's and state's leading money crop. In 1975, a record 105,000 
acres of soybeans were harvested, accounting for nearly one third of the total 
290,000 acres harvested. Hay and corn are the only other crops of major 
importance. An estimated 200,000 acres of cropland were pastured in 1975 
leaving about 37,000 acres of idle cropland (Table 3-10). 

Irrigation is not a common practice in the basin. In 1974, less than 1,000 

acres were irrigated. The high initial cost of irrigation equipment, the 
shortage of labor during the growing season, the cost of wells or surface 
impoundments and the increased cash-flow needs for operation and payment 
schedules have discouraged any widespread increase in use of irrigation. The 
unstable market price of primary crops along with relatively small fields that 
can be irrigated tend to keep the expansion of irrigation within the basin at 
a low level. 

Table 3-10 - Trend in agricultural land use, Black Warrior River 
Basin, 1949-1975 

Item 1949 1959 1969 1975 
eee eee ean ena = == == 1,000 Acres------------------ 

Cropland, total 14215 690 Ss S27 

Harvested _ . (616) (557) (246) (290) 
Irrigated = - x oi 

Pastured ( 94) (118) (225) (200) 
Idle or fallow (505) (215) (102) a3) ) 

Forest land, total 2,740 2,800 2,750 2,694 

Pastured (N/A) (N/A) (110) (100) 

Pasture 235 359 S72 338 
Misc. agriculture * 140 97 102 107 

TOTAL 4,330 3,922 33/97 3,666 

*Less than 1,000 acres. 
Source: Census of Agriculture, 1949-1969, Alabama Agriculture Statistics, 

1977, and Conservation Needs Inventory, 1967, Alabama Forest Survey 

Reports, 1954, 1963, and 1973. 

Commercial Forest Land: Commerical forest land is defined as forest land 
capable of producing crops of industrial wood and has not been withdrawn from 
timber utilization. According to forest surveys, commercial forest land 
acreage in the basin declined 3.7 percent between 1963 and 1972. The decline 
in commercial forest land reverses an increasing trend apparent in the previous 

Survey period 1953-1963. Commercial forest land acreage for the 1975 base 
year was estimated at 2,694 thousand acres and represents approximately 67 
percent of the basin. 
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The greatest losses within the basin occurred in Walker, Jefferson, and 

Cullman Counties which collectively lost 79.7 thousand acres of forest land 
between the 1963 and 1972 forest surveys. Blount, Hale and Tuscaloosa Counties 
were most stable having a collective gain of 2.3 thousand acres. 

Most of the decline in forest land acreage was attributed to conversion to 
other agricultural uses. An estimated 96.8 thousand acres were cleared for 
agricultural purposes, mostly pasture. An additional 43.3 thousand acres were 
diverted for other purposes. A total of 39.3 thousand acres reverted to 
forest during this period but was insufficient to offset the losses from land 
clearing. 

Land Ownership-- The inventory of land ownership within the basin was 
based on information obtained from local sources within each county (Figure 
3-14). Ownership was divided between private, federal, state, and local 
holdings. The results of this study shows that approximately 2,942,000 acres 
are privately owned. Remaining are 210,000 acres held by the federal govern- 
ment, 41,500 acres owned by the State of Alabama, 10,500 acres owned by local 

governments, and 803,000 acres in corporate holdings (table 3-11). Included 
in all categories of ownership are about 77,000 acres of water and 3,930,000 
acres of land. The land ownership map shows the general location of holdings 
of private individuals and private corporations as well as a breakdown of 
lands owned by the state, local, and federal Spe mont- Figure 3-15 shows 
percent ownership by categories. 

Figure 3-15 -- Land ownership distribution, Black Warrior River Basin, 1975 

Private 

Corporations 

20% 

State Government 1% 

Private Federal Government 5% 
Individuals 

73% *Local Government 1% 

*Less than 1% rounded 

3-56 



U.S. DEPARTMENT OF AGRICULTURE 

LEGEND 

Corporate 

County 

Municipal 

Private 

Federal 

SOURCE: Data compiled by River 
Basin Planning Staff. 

USOA—SCS—FORT WORTH. TEXAS 1979 

a=) 

LOCATION MAP 

TS iS § 

(3) 

wo, 

COUNTY 

Whole Counties 

Blount 
Cullman 
Fayette 
Greene 
Hale 
Jefferson 

STATE 

360 
1,920 
9,820 

O 
4,720 

10,260 

SOIL CONSERVATION SERVICE 

LOCAL 
GOVT. 

GENERAL LAND OWNERSHIP IN ACRES 

PRIVATE 

373,720 
412,712 
355,300 
364,940 
370,760 
419,980 

CORPORATE 

37,440 
59,888 
36,160 
53,760 
19,360 

284,320 
Tuscaloosa 10,400 ’ 560,540 278,660 
Walker 0 14,640 345,400 156,460 
Winston . 360 306,908 76,960 

Partial Counties 

5,600 
60,260 

400 

Bibb 
Etowah 
Franklin 
Lawrence Erne 

, 
63,000 
1,300 

72,720 

Marengo 
Marshall 
Morgan 

/ Perry 

— 

ecoooo0o0o oe0000000 

Hines 
st a 

19 001 

ae i 2 5 
ees 

aw, 

Vaaeee Rs 

Figure 3-14 

LAND OWNERSHIP MAP 
1975 

BLACK WARRIOR RIVER BASIN 
STUDY AREA 
ALABAMA 

5 10 

APPROXIMATE SCALE - MILES 

woo 
“+ 

SEPTEMBER 1978 4-R-36291 

REVISED AUGUST 1978 BASE 4-R-35608 



S 



*
s
a
r
0
e
 

Qh 
UPYyR 

SS2eT 
JO 

s
}
O
e
I
 

V
T
B
U
T
S
 

e
p
n
T
o
U
T
 

Jou 
A
e
U
 
s
B
e
o
I
0
V
 

*Aqunod 
yore 

UT 
spiz000e1 

x
e
 

worz 

e
o
T
A
r
e
s
 

d
e
w
 

p
u
e
 

A
e
a
a
n
s
 

A
d
s
q
 

A
q
 
s
d
e
w
 
p
e
s
t
a
e
r
 

p
u
e
 

a
d
T
j
J
j
Q
 

J
u
e
u
d
o
T
e
A
c
s
g
 

e
u
e
q
e
T
y
 

,
d
F
y
s
i
e
u
m
o
 

pue’y,, 
a
q
z
e
p
d
q
 

:a01n0Ss 

*quaodzed 
suo 

uey} 
ssoy 

/
Z
 

des 
e
j
e
p
 

A
Q
u
N
O
D
 

s
T
O
Y
M
 

IOYg 

"YT-€ 
eansTz 

ie 
‘
u
T
S
e
q
 

A
9
A
T
I
 

9Yy2 
U
T
Y
I
T
M
 

A
Q
U
N
O
D
 

e 
J
o
 
u
o
T
I
I
A
o
d
 
J
e
y
 

A
T
U
O
 

saepntToUT 
[
e
3
0
2
 

STYUL 
/
T
 

Ne 
n
a
 

a
 

0°02 
0°OOT 

quedi98g 

e
e
 

_
_
g
s
 iim 

canrrernnsnEEEnEanE=EysyranEEnE ERE IE
E
E
 ERE ERED 

EREEREREEEEEEED R
E
E
T
 

092 
‘7208 

000‘200‘*¥# 

[eq07 
utTseg 

a
 

082 
‘T 

0 0 0 
O¢cS 

0 
079 

002 ST 

ZSL“°T9 209° 

EST 

€9/ 

“TE? 

610712 

0072 ‘6T 

TL0‘9T 

Sve <7T 

679°9S 

6TL SSE 

a 3e10d1059 

SyeATAd 

O
E
G
e
 

ic 
O
o
t
 

0
°
S
 

t
e
L
a
c
v
o
s
e
 

9
9
S
 ‘
O
T
 

L8S 
‘TY 

9
T
6
 
6
0
7
2
 

O
7
L
‘
°
7
Z
 

0 
0 

0
0
0
 
S€ 

OO€ 
ST 

0
 

0 
0 

0
0
0
‘
€
9
 

0
 

0
 

0
 

0
0
0
‘
S
Z
 

0 
0 

0 

O8€ 
4
 

0 
0 

004 
SZZ 

007 
0 

0) 
0072 

092 
‘09 

0 
0 

0 

0
0
9
*
S
 

0 
0 

000 ‘
T
Z
 

85759477 
LE9‘T 

882 
6
9
6
‘
O
Z
 

LETS 6
E
E
 

998 
‘T 

CLE 
S47T 

0 

COTS 9
9
4
 

€ 67 S€ 
679 

*8 
0S6*Z 

C
O
T
 
I
E
T
C
 

8
Y
T
 
SZ 

TS9 
SL 

0 

€
7
7
°
L
9
E
 

OLY 
T89 

*¥ 
0
0
0
 

‘
 6Z 

£60‘ 6
0
T
 

0 
Te? 

TOV 

L
O
C
n
t
c
r
 

0
 

€
S
E
 
SE 

0
 

68€ 
*O6E 

976 
9T8 

ST 
0 

BES 
S9SE 

0 
EVE 

0 

sadletaamonh e
p
e
e
 
p
e
 
e
e
 

n
n
 

— S
O
L
D
 
Y
 a
 

a 
a
 

n
e
 

*3A0 
a37e3S 

T
e
l
e
p
e
g
 

000‘LL 00€ 
‘T 

000‘€9 000‘Sz 
o0€ 
*z8 

009 
00609 
008 ‘2Z 
006 ‘08¢€ 
000‘ 60S 000 

‘8TZ 
000‘SES 
008 ‘0z% 000‘9ZT 
000‘ZET 008 

‘674 
009 ‘Z6€ 

A
i
i
e
g
 

u
e
s
i
o
y
 

T
T
e
y
s
i
t
e
n
 

o
Z
u
s
1
e
y
 

Q
O
U
S
I
M
E
T
 

ufrTyuesay ye 
ao 

q
q
t
d
 

uojSUuTM 

A94ATeEM 
PpsooTeosny, 

u
o
s
i
e
s
z
e
r
 

O
T
P
H
 

auseI5y 

2
3
3
0
k
e
g
 

u
e
u
t
 
tng) 

q
u
n
o
T
g
 

S
L
6
L
 

‘
u
t
s
e
g
 
A
O
A
T
A
 
A
o
T
i
i
e
M
 

Y
A
o
e
T
_
G
 

‘
s
e
i
z
e
 

u
t
 
d
t
y
s
z
e
u
m
o
 

p
u
e
T
 

[
T
e
z
9
u
e
y
 

—- 
T
T
-
€
 

P
T
G
P
L
 

5-59 



Forest ownership patterns did not change substantially between the 1963 and 

1972 forest surveys. Farmer-owned forest land has declined slightly statewide 

as farm operators switched to other occupations and because of land clearing 

for agriculture and other purposes. The distribution of forest land by owner- 

ship classes is displayed in figure 3-16. 

Figure 3-16 - Forest Ownership by Acreage and Percent of Commercial Forest 

Land, Black Warrior River Basin, 1971 

(thousand acres) 

Miscellaneous 

Private 

53.82 

(iV A087) 

Sa) Other ePne Tae 
~ 84. (2292) 

Farmer 

DLS (4 

(662.4) 

National Forest 

3.34 (227.0)— Forest Industry 

12.8%. (349.0) 

Source: USDA Forest Service, Southern Forest Experiment Station, 

Alabama Forest Survey, 1972. 

About three-fourths of the basin's commercial forest land is held by private, 

non-industrial owners. Most of the acreage occurs in small tracts of less 
than 500 acres. It is distributed throughout the basin but largest concen- 
trations occur in the central counties. 

Forest industry ownership is well distributed throughout the basin with the 
exception of Blount and Jefferson Counties. Tuscaloosa County contains the 
most industrial-owned forest land, amounting to over 30 percent of the forest- 
industry ownership for the basin. Most of the acreage held by forest industry 
is in large tracts of greater than 500 acres. 
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Public ownership accounts for a little over 9 percent of the basin's com- 
mercial forest land. Most of this is in National Forest ownership. The 
Bankhead National Forest located in Lawrence, Winston and Franklin Counties 
contains approximately 166,000 acres (appendix figure 6A). Another 61,000 
acres is within the Oakmulgee Division of the Talladega National Forest 
located in Bibb, Perry, Hale and Tuscaloosa Counties (appendix figure 6B). A 
small amount is in other federal ownership. 

Soils-- The general soils map (figure 3-17) shows the distribution of 
soil associations. A description of each association is shown in appendix 7A. 
(Appendix figures 7-C through 7-I shows interpretive information for seven 
selected land uses.) Each soil association is a broad landscape that has a 
repeating pattern of soils and is named according to the one or more most 
extensive soil series. Each area also includes other soils which are less 
extensive and may or may not have characteristics similar to those of the 
dominant soils. The scale of the map included prohibits use of this infor- 
mation in detailed planning. However, detailed information from completed 
soil surveys is presently being stored in the Alabama Resources Information 
System. About 77 percent of the basin, or 3,075,500 acres has a detailed soil 
survey completed. Of the 9 whole counties, 6 counties have completed detailed 
soil mapping. 

Information on smaller areas or tracts for planning can be obtained from 
detailed soil maps at local Soil Conservation Service field offices. Status 
of the publication of detailed soil surveys is shown in appendix figure 7-B. 

Land Capability Classification-- Capability classification is a grouping 
of soils to show their suitability for various agricultural uses. It is a 
practical classification based on the degree and kind of permanent soil 
limitations. The degree of limitation is designated by Roman Numerals I 
through VIII; the numerals indicating progressively greater limitations and 
narrower choices for agricultural use (see appendix 8 for description). 

Class I lands have few limitations that restrict their use while Class VIII 
lands have limitations that preclude their use for commercial plant production 
and restrict their use to recreation, wildlife, water supply, or aesthetic 

purposes. Figure 3-18 shows land use and acreage within each capability class 
in the basin. Class I to IV soils are best suited for crop production, but in 
1975, about one-half of the land in these most suitable capability classes was 
Still in timber. Only 46 percent was considered openland, i.e., cropland or 
pasture. 

Prime Farm Land-- Land that is ideally suited for agricultural uses is, 
in most cases, also easily adapted to many other uses. However, with increased 
population and expanded foreign trade, the demand for land to produce more 
food and fiber will be greater. Increased population has placed the potential 
for food and fiber production in direct competition with other uses such as 
homes, schools, hospitals, churches, shopping centers, factories, and highways. 

Therefore, there is a need to identify and preserve or conserve land best 
Suited for agricultural production. 
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Prime farmlands have the best combination of physical and chemical characte: 
istics for producing agricultural crops. They have the soil quality, growin 
season, and moisture needed to economically produce sustained high yields of 
crops when treated and managed according to acceptable farming methods. 

The Soil Conservation Service has the authority and responsibility to identi 
and locate areas that meet the criteria for prime farmland. This program is 
being carried out at the state level by the SCS. Maps that delineate prime 
farmland are being developed for each county and the soils data stored in th 
Alabama Resources Information System. These maps are wholly dependent on th 
published soil survey for the county. In making these maps the soils data i 
generalized using 6.25 hectare (15.44 acre) cells. At present, soil surveys 
have been completed on 11 of 17 counties within the Black Warrior River Basi 
It has been estimated that about 18 percent of the basin will be classified ; 
prime farmland. Major areas of prime farmland are shown in figure 3-19. 

Some indication of the magnitude of the cropland reserve can be obtained 
through a classification of capability classes into high, medium, and low 
potential for conversion to cropland. Classes I and II are assumed to have ; 
high potential for conversion; Class III, a medium potential; and Class IVa 
low potential. Using these criteria, 315,000 acres (from a total 1,176,000 
acres of non-cropland in Classes I-IV) have a high potential for cropland 
development. Another 421,000 are in the medium potential category. 

Forest Resources 

The following inventory of forest resources is largely based on data publishe 
for the latest forest survey of Alabama completed in 1972. Forest survey 
Statistics were summarized for the Black Warrior River Basin area by the USD 
Forest Service, Southern Forest Experiment Station. The Southern Forest Ex- 
periment Station is presently conducting a new survey of Alabama's forest 
resources. However, the results of the current survey were not available for 
use during the course of this study. 

Forest Types-- Commercial forest land in the basin has been classified 
into six broad forest types (table 3-12). 

The forest type map, figure 3-20, depicts the general range or potential for 
these broad forest types to occur. However, actual site conditions and the 
history of land use determine the vegetation type which actually occupies a 
Site. The loblolly-shortleaf pine type is the most extensive in the basin 
accounting for 37 percent of the forest area and 42 percent of the total 
timber volume. 

Forest survey data indicates the acreage in the pine forest types, longleaf- 
Slash and loblolly-shortleaf, has been declining. The loss is due to the 
conversion of forest land to other uses and because pine stands are naturally 
regenerating to mixed pine hardwoods or upland hardwood types following pine 
harvest operations. 
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Table 3-12 - Forest Types, Black Warrior River Basin, 1972 

Thousand Percent 

Forest type acres Of basin 

Longleaf-slash pine.--Forest in which longleaf 40.7 15 

or slash pine, singly or in combination, comprise 

a plurality of the stocking. Common associates 
include other southern pines, oak, and gum. 

Loblolly-shortleaf pine.--Forests in which southern 1019.2 37.4 
pine, except longleaf or slash, and eastern redcedar, 

singly or in combination, comprise a plurality 

of the stocking. Common associates include oak, 

hickory, and gum. 

Oak-pine.--Forests in which hardwoods (usually 740.8 Oya 
upland oaks) comprise a plurality of the stocking 
but in which softwoods, except cypress, comprise 

25-50 percent of the stocking. Common associates 
include gum, hickory, and yellow-poplar. 

Oak-hickory.--Forests in which upland oaks or 726.3 26.6 
hickory, singly or in combination, comprise a 

plurality of the stocking except where pines com- 

prise 25-50 percent, in which case the stand would 

be classified oak-pine. Common associates include 
yellow-poplar, elm, maple, and black walnut. 

Oak-gum-cypress.--Bottomland forests in which tupelo, 19123 TO 

blackgum, sweetgum, oaks, or southern cypress, singly 

or in combination, comprise a plurality of the stock- 

ing except where pines comprise 25-50 percent, in 

which case the stand would be classified oak-pine. 

Common associates include cottonwood, willow, ash, 

elm, hackberry, and maple. 

Elm-ash-cottonwood.--Forests in which elm, ash, or 10.9 4 

cottonwood, singly or in combination, comprise a 

plurality of the stocking. Common associates include 

willow, sycamore, beech, and maple. 

272992 100.0 

Source: Alabama Forests: Trends and Prospects, USDA Forest Service, 

Southern Forest Experiment Station, 1973. 
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Growing Stock Volume-- The total volume of living trees in the study area 

was approximately three billion cubic feet in 1971 (table 3-13). About 8 
percent of the total volume is in cull trees, mostly hardwood species. Another 
3 percent of the total volume is in saplings and seedlings. In addition, 
there are 1.8 million cubic feet of salvageable dead trees in the basin, 
mostly softwood. 

Growing stock volume refers to that portion of the timber inventory which is 
in the commercially important sawtimber and poletimber size classes. These 
volumes increased from 2.7 billion cubic feet in 1971 to an estimated 3.2 
billion cubic feet in 1975. Growing stock averaged 1,180 cubic feet per acre 

of basin forest land versus about 1,000 cubic feet per acre of forest land, 
statewide. 

Table 3-13 -- Total forest inventory volume of live trees, 
Black Warrior River Basin, 1971 

Softwood Hardwood All species 

------------- Million cu. ft.--------------- 

Sawtimber trees 978.8 SOL ak 1560.2 

Poletimber trees 542.9 S587, TLOL6 

Saplings and 
Seedlings 59.3 38.6 97.9 

Rough trees Loin 140.5 15670, 

Rotten trees 9.3 74.9 84.2 

Salvageable 
dead trees 1 BE «5 1.8 

Total volume 1607.1 1394.6 SOOT 7 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest 
Survey of Alabama, 1972 - Black Warrior River Basin Summary. 

Table 3-14 displays the percentage of total volume by species. Red and white 
oaks account for slightly over half of the hardwood volume. Loblolly pine is 
the most important species of softwood accounting for about 60 percent of the 

volume in that category. 
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Table 3-14 -- Growing stock volume breakdown by species 

Black Warrior River Basin, 1972. 

Softwoods Percent Hardwoods Percent 

Loblolly pine 60 Red Oaks 26 

Shortleaf pine 19 White Oaks 25 

Virginia pine 16 Hickory 13 

Longleaf pine 4 Sweetgum 12 

Other 1 Yellow Poplar 7 

Blackgum 6 

ee Other ee iat 

100 100 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest 
Survey of Alabama, 1972 - Black Warrior River Basin Summary 

Fire, Insect, and Disease Losses -- Mortality reduced the basin's growing 
stock volume by about 6 percent in 1971. Most of the mortality was attributed 
to unknown causes. Over 60 percent of the losses (72 percent of the losses 
from known causes) occurred to softwood species. Total mortality in the state 
decreased by 22 percent from 1962 to 1971. Table 3-15 shows mortality from 
known causes. 

Table 3-15 - Losses of growing stock tree volumes from fire, insect, 
disease and other known causes, Black Warrior River Basin, 1971. 

Cause Softwood Hardwood 

Fire 39 LU) 

Insects eel = 

Disease SS Od 

Other -95 Leelee 

Total losses Siok eri 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest 
Survey of Alabama, 1972 - Black Warrior River Basin Summary 
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Based on a 10-year record (1967 through 1976), it is estimated that fires 

annually burn over 16,200 acres (.6 percent) of the basin's forest land. 

Figure 3-21 shows the relative importance of the various causes of forest 
fire. Smoking and debris burning are the leading accidental causes of forest 
fires. However, the dominant cause of forest fires is intentional ignition or 
incendiary which accounts for about 46 percent of all fires and 67 percent of 
the total acres burned. 

Figure 3-21 - Cause of forest fires by percent of all fires, Black Warrior 
River Basin 1974-1976 

Equipment Use 

Railroad 

Miscellaneous 

Children 

Smoking 
Fire Cause 

Debris Burning 

Incendiary 

0 20 40 60 
Percent 

Source: USDA Forest Service 

Condition and stocking -- Twenty one percent of all live trees on com- 
mercial forest land are classed as rough and rotten or cull trees (table 3- 
16). However, cull trees account for only 7 percent of total live tree 
volume. A rather high 28 percent of all hardwood species are classified as 
rough and rotten. Approximately 6 percent of all softwood trees are cull 
accounting for only 2 percent of the total softwood volume. 
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Table 3-16 - Rough and rotten trees, Black Warrior River Basin, 1971 

Softwood Hardwood Total 

Rough and rotten 48.6 492.4 541.0 

All live 800.5 1,782.4 2,582.9 

Percent cull 6% 28% 21% 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest Survey 

of Alabama, 1972 - Black Warrior River Basin Summary 

Potential Productivity of Commercial Forest Land -- Site class is a 

classification of forest land in terms of inherent capacity to grow crops of 
industrial wood based on fully stocked natural stands (table 3-17). 

Table 3-17 - Area by site class, Black Warrior River Basin, 1971 

Site class Area 
Cubic feet/acre --Thousand acres-- 

LGD) TOszeo 44.2 

120 to 165 232.8 

085 to 120 1006.7 

050 to 085 1287.9 

Less than 50 L570 

Total, All Classes 2729.2 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest 

Survey of Alabama, 1972 - Black Warrior River Basin Summary 
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Land capable of growing wood at an average annual growth rate of 85 cubic feet 
per acre or greater under a system of management that maintains soil produc- 
tivity and protects water quality is considered prime forest land. Forty-seven 

percent of the commercial forest land within the basin meets the prime forest 
land standard. These lands represent about 59 percent of the productive 
capacity of the commercial forest land in the basin. 

The 11 general soil associations have been grouped by their characteristic 

site indices into forest production potential classes (figure 3-22). Each 

site index is a numerical rating which indicates the inherent capability of a 
site to produce commercial roundwood. The most productive forest soils occur 

in the lower one-third of the basin. Most of the prime forest land in the 

basin is located within the fair and good production potential classes. 

Forest Range Resource-- The major range type occurring in the basin is 

the loblolly-shortleaf-hardwood type which includes the loblolly-shortleaf 

pine and oak-pine forest cover types. Under natural conditions forage produc- 

tion is usually relatively low. Forage vegetation usually consists of shade 

tolerant species, often with low palatability for livestock (Figure 3-23). 

The major part of the forest grazing occurs on sites within fenced pastures on 

farms. These forest areas serve as links between pastures. Forest grazing on 

these areas is unmanaged to the extent that very little top growth remains on 

range plants. Many of these plants have become eliminated by over-grazing. 

There are about 80,000 to 100,000 acres of unmanaged grazed forest land in the 

basin. Trends suggest that little change in utilization of forest land for 

livestock grazing will occur in the foreseeable future. Based on present and 

projected costs of operation, increased beef production in response to con- 

sumer demands can be met on improved and unimproved pasture and feed lot 

operations. Managed forest range could provide a greater portion of the 

grazing demand if excessive costs of operation create a reduction in the 

projected production of beef on pasture. Forest land suitable for grazing is 

shown in table 3-18. 

Table 3-18 - Forest grazing potential and acreage 

Black Warrior River Basin, 1975. 

Forest type. ~~~ ~Forest Grazing Potential _—Acreage 1/_ 

Longleaf-Slash Good 20,200 

Loblolly-Short leaf Good 504,650 

Oak-Pine Fair 365, 700 

Total 890,550 
Ce... _E“ O80 

1/_ Estimated acreage that is suitable for forest range has been reduced 

by 50 percent to eliminate areas with physical, social, cultural, or 

other barriers that make them unavailable for forest grazing. 

Source: USDA Forest Service 
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Minerals 

The value of mineral production, the areas to be mined, and the consequences 
of erosion and sediment make this resource an important economic activity in 
the future. 

The non-energy mineral deposits in the Black Warrior River Basin include 
ceramic and bloating clays and shales, chalk, dolomite, brown iron ore, red 

iron ore, chert, limestone, manganese ore, phosphate, sandstone, sand and 
gravel (figure 3-24). Brown iron ore, red iron ore, manganese ore, and 
phosphate are not presently mined for commercial use. Other mineral deposits 
are used for such industrial and construction purposes as cement, aggregate, 
metallurgical flux, building stones, structural clay products, industrial sand 
and agricultural soil conditioners. During 1974, non-energy mineral produc- 
tion from the basin's 26 active mines and quarries exceeded 57 million dollars 
(figure 3-25 and table 3-19). 

Clay and Shale-- Extensive reserves of clay and shale suitable for the 
manufacture of structural clay products such as common brick, face brick, 

structural tile, quarry tile, glazed tile, conduit or sewer pipe, culvert 
pipe, and lightweight aggregate occur in the Black Warrior River Basin. Shale 
Suitable for the manufacture of structural clay products occurs in the Red 
Mountain Formation and the Pottsville Formation. The Red Mountain Formation 
also contains shale beds suitable for the manufacture of quarry tile and face 
brick. 

Underclays, which occur with many of the coal beds of the Pottsville Forma- 
tion, have considerable value for the manufacture of structural clay products. 
The underclay of the Mary Lee coal bed near Cordova in Walker County is widely 
used in the manufacture of face brick and is shipped throughout the Eastern 
United States because of its high quality. Underclays of the Polecat coal bed 
in Winston County and the Brookwood coal bed in Tuscaloosa County have prop- 

erties similar to those of the Cordova clays. Clays of the Black Creek coal 
bed in Jefferson and Blount Counties are presently used in the manufacture of 
low-temperature fire brick and have potential for use in face brick. An 
important aspect of these underclays is that they can be produced as an in- 
tegral part of mining the coal. 

Extensive clay deposits suitable for the manufacture of structural clay 
products occur in the Coker and Gordo Formations of Cretaceous age. Clay of 

the Gordo Formation can generally be used for making brick, tile, and pottery 
products. 

The Coker and Gordo Formations contain at least 200 million tons of clay of 
potential use in the manufacture of ceramic products, which include face 

brick, tile, and pottery. Plastic clay from near the base of the Coker has 
been used in a blend with shale in manufacture of pipe, and clay from the 
upper part of the Coker and Gordo Formations has been used in Tuscaloosa 
County in the manufacture of pottery. 
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Some clay and shale from the Coker Formation, the Pottsville Formation, and 
the Parkwood and Pride Mountain Formations are suitable for use as lightweight 
aggregate raw material. Clay and shale in the Coker and Pottsville Formations 
should produce aggregate of acceptable bulk density, but the temperature range 
required to produce satisfactory aggregate necessitates firing controls that 
are difficult to obtain in commercial rotary-kiln processing (Hollenbeck and 
Tyrrell, 1969, p. 11). Bloating of the shale from the Parkwood and Pride 
Mountain Formations is generally the result of the shale's carbon content, and 
expansion usually occurs at temperatures ranging from 1900°F to 2100 F. 

Presently, lightweight aggregate is being manufactured from expanded shale by 
the Birmingham Clay Products Division of Vulcan Materials Company at Parkwood, 
Jefferson County, using shale from the Parkwood Formation. 

Limestone and Dolomite-- Limestone and dolomite are the basic raw mate- 
rials of the construction industry. They are used for the production of 

crushed aggregate, cement, lime, and building stones. These rocks are also 
the source of fluxes used in the smelting of iron and steel; raw material for 
the manufacture of glass and refractories; filler used in rubber, plastic, and 
paper manufacturing; abrasives; agricultural soil conditioners; and ingredients 
in a host of chemical processes. 

Limestone and dolomite suitable for commercial uses occur in the Black Warrior 
River Basin. They are found in the Conasauga Formation, Chickamauga Limestone, 
Fort Payne Chert, Tuscumbia Limestone, Pride Mountain Formation, and Bangor 
Limestone of the Birmingham-Big Canoe Valley district; in the Chickamauga 
Limestone, Fort Payne Chert, Tuscumbia Limestone, Pride Mountain Formation, 
and Bangor Limestone of the Sequatchie and Murphrees Valleys districts; in the 
Longview, Newala, Odenville, Lenoir, Little Oak and Tuscumbia Limestones and 
Fort Payne Chert of the Cahaba Valley district; and in the Demopolis and 
Mooreville Chalks of the Black Prairie district. 

Sand and Gravel-- The Black Warrior River Basin has an abundant supply of 
sand and gravel which is presently being mined and processed for construction 
and industrial uses. 

The sand and gravel deposits occur throughout the Coker and Gordo Formations 
and the alluvium and terrace deposits in the Fall Line Hills and Alluvial 
Plain districts. Sand occurs in the form of friable sandstone of the Hartselle 
Sandstone and in basal beds of the Pottsville Formation. These deposits 
contain a minimum of 500 million cubic yards of material suitable for com- 
mercial use. 

The alluvium and terrace deposits generally contain subangular to rounded 
quartz, quartzite, and chert gravel in a matrix of fine- to coarse-grained 
angular to subrounded quartz sand, clay, and iron oxide. Materials from these 
deposits have been used in road fill, road pavement, and construction aggre- 
gates and are suitable for use as foundry sand. 

The Hartselle Sandstone contains friable medium- to thick-bedded quartz sand 
that is a suitable source of industrial and construction sand. In the vicinity 
of Gate City in Jefferson County, ~ Sandstone was used in the 1920's for the 
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manufacture of glass sand. In the vicinity of Trussville, Jefferson County, 
the Hartselle was mined until 1964 for use as foundry sand, and intermittent 

attempts have been made in Blount County to use the sandstone for the produc- 
tion of construction aggregate. 

In many areas, the lower part of the Pottsville Formation includes friable 
conglomerate and sandstone suitable for use as construction aggregate. The 
material has been mined at several locations in areas Surrounding the Black 
Warrior River Basin. 

Sandstone-- Sandstone, suitable for use as rip-rap, construction aggre- 
gate, and building stone occurs in the Pottsville Formation and Hartselle 
Sandstone. The Pottsville was previously mined for use as an aggregate from a 
pit in eastern Fayette County, and the Hartselle is presently mined in Blount 

County for use as a decorative building stone. The Pottsville Formation in 
the southern part of the Warrior Basin district contains massive beds of well- 
indurated sandstone suitable for use as crushed aggregate. The Hartselle 
Sandstone in the Sequatchie, Murphrees, and Birmingham-Big Canoe Valleys, is 
suitable for use as building stone. 

Other Mineral Deposits-- Both red and brown iron ore occur in the Black 
Warrior River Basin. Although iron ore is not presently mined in Alabama, it 
is projected that as foreign iron ore becomes less available and more expensive, 
the iron ores of Alabama, especially the red iron ores in the Birmingham-Big 

Canoe and Murphrees Valleys, will once again be mined. 

Deposits of manganese ore are present in Murphrees Valley in the Walnut Grove 

area of Etowah County, Alabama. Because of the erratic nature of the man- 

ganese occurrence in the area, reserve calculations based on data presently 
available are not feasible. There are many areas where little or no prospect- 

ing has been attempted. 

Phosphatic material in the form of fossil casts, bone fragments, and concre- 

tions occur along the contact between the Eutaw Formation and the Mooreville 

Chalk in Hale and Perry Counties. The P 0, content of the phosphate-bearing 

zone is usually less than 2 percent. Under present economic conditions, the 

zone should be classified only as a potential reserve of low-grade phosphate. 

Energy Resources 

Coal, petroleum, and natural gas are present in the Black Warrior River Basin. 

Coal occurs in the Pottsville Formation in the Warrior Basin, Sand Mountain, 

and Blount Mountain districts and east of the basin in the Cahaba Ridge dis- 

trict. Oil and gas are produced in the basin from Paleozoic rocks in northern 

Tuscaloosa, Fayette, and Walker Counties. 

Coal-- Coal is present in the Warrior coal field in the southern part of 

the Warrior Basin district, in the Plateau coal field in the northern part of 
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the Warrior Basin, in the Sand Mountain and Blount Mountain districts and in 

the Cahaba coal field in the Cahaba Ridge district (figure 3-26). Also, coal 

in the Warrior Basin extends beneath the unconsolidated sediments of the Fall 

Line Hills and Alluvial Plain. 

The coal beds of the Warrior Basin are generally flat-lying. This essentially 
horizontal attitude is interrupted by an anticlinal fold in the central part 
of the basin and a fault on the southeast margin of the basin where the beds 
are folded and, in some cases, are steeply dipping. In the Sand Mountain, 

Blount Mountain, and Cahaba Ridge districts, coal beds follow the general 
trend of the synclinal structures. 

Coal beds of the Warrior coal field occur predominantly in the upper part of 
the Pottsville Formation; coals of the Plateau coal field and Cahaba coal 
field occur in the lower part of the Pottsville. 

Warrior Coal Field: Eight major coal groups are exposed in the Warrior coal 
field. These are, in ascending order, the "J", Black Creek, Mary Lee, Pratt, 

Cobb, Gwin, Utley, and Brookwood groups. Descriptions of the groups are found 
in appendix 9. 

All of the coals are classed as bituminous and ranked principally as high- 
volatile "A' bituminous, with substantial amounts of medium-volatile, particu- 
larly in the Pratt and Mary Lee groups. The coals range between 12,000 and 
14,500 in Btu value, averaging about 13,250 Btu's. Much of the coal is of 
metallurgical quality, particularly in the Brookwood, Mary Lee, and Black 

Creek coal groups. Average analyses of many of the coals described are also 
listed in appendix table 9A. 

The beds of the Pottsville generally dip southward and westward in the basin 
and the most northerly coal groups are found at increasingly lower elevations 
and greater depths and are overlain by successively younger coal groups; 
therefore, the south-central part of the basin has the greatest potential for 
commercial deposits of deep coal. Available coal data for depths exceeding 
1,000 feet are scarce, but they are generally adequate to confirm the presence 
of at least several coal beds or groups of beds sufficiently thick for deep 
mining. Some are proven and currently mined at depths exceeding 2,000 feet in 
Tuscaloosa County. 

Plateau Coal Fields: Unlike other Alabama coal fields, the Plateau coal field 

lacks distinctive natural boundaries. It encompasses a number of discontinu- 
ous but highly similar areas among which there has been little correlation of 
coal beds. Therefore, the same bed may have a different name in several areas. 
Further, the beds underlie beds of the Warrior coal field in such a manner 
that they might be perceived simply as a northerly extension of the Warrior 
coal field. Beds in the several component areas of the field are shown on 
figure 3-26 and are described in appendix 9A. Groupings of beds in this field 
are not recognized. 
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The coals of the Plateau coal field are highly variable in quality. Average 
analyses of some of the coals in the Plateau coal field are presented in 
appendix 9B. 

Information on coal beds of the Plateau coal field is scarce except for areas 
where the beds are exposed. The thicknesses of the beds are highly variable 
over short distances, and underground mining has been limited to small drift 
mines. It is doubtful if large, relatively deep mines will ever be developed 
in the beds of this field. 

Cahaba Coal Field: The Cahaba coal field contains approximately 52 coal beds 
and is present in the Cahaba Ridge district. Most of the beds occur intermit- 
tently and only a few have adequate thickness to be mined commercially. 
Although there are several abandoned underground and surface mines in the 
Jefferson County area of the field the expansion of the populace of metro- 
politan Birmingham into this area will probably preclude further commercial 
use of the coal. Therefore, discussion and distribution of the coal beds are 

not included as a part of this report. 

Exploitation: From 1966 to 1977 records indicate that eight counties of the 
Black Warrior River Basin have produced coal from both surface and underground 
mines (table 3-20). Figure 3-27 shows the location of strip-mined areas 
observable on aerial photographs taken in 1975 and the entrances to active 
underground mines in the basin. The surface areas of land disturbed by strip- 
mining for coal in each county of the basin are given in table 3-21. The area 
of the disturbed land was computed without regard to field or coal bed identity. 

In addition to areas strip-mined through 1975, figure 3-27 shows the areal 
distribution of probable areas to be strip-mined during 1975 to 1990 and 1990 
to 2020. 

Strip mining for coal has had, and probably will continue to have, a most 
profound effect on surface areas in the Black Warrior River Basin. Whereas, 
underground mining has produced, and will generally produce, relatively in- 
Significant areas of disturbance at the surface. Therefore, no estimated 
production rates or probable areal extent of future underground mining has 
been made for this report. 
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Table 3-21 -- Area of land disturbed by strip-mining through 1975 in 

coal-producing counties of the Black Warrior River Basin 

Percentage of area 

County Disturbed areas Inside basin : Outside basin 

Acres Square Mi. 2 2 --=<=--=<- Percent------- 

Blount 37052 4.77 100 0 

Cullman 2,688 4.20 100 0 

Etowah 611 -95 100 0 

Fayette 987 1.54 100 0 

Jefferson 20,139 31.47 97 5 

Tuscaloosa 16,025 25.04 100 0 

Walker 31,905 49.85 100 0 

Winston 709 Lit 75 25 

Source: U.S. Geological Survey - 

Coal Reserves: Strippable coal reserves in the Black Warrior River Basin are 
presented in table 3-22. An approximate percentage estimate of the reserves 
occurring outside the Black Warrior River Basin in each county is included. 
The total estimated intra-basin coal reserves are 4.2 billion tons. 

Oil and Gas-- Gas is produced in the Black Warrior River Basin from the 

Wiley Dome Field, approximately 15 miles north of Tuscaloosa, three fields in 

eastern Fayette County, and an unnamed field in Walker County (figure 3-28). 

The presence of the small fields in Tuscaloosa and Walker Counties, the larger 

fields in Fayette County and additional fields in adjacent areas is an en- 

couraging indication of the possibility of finding more oil and gas in the 

Black Warrior River Basin. 

Well records, production figures, and other information concerning the oc- 

currence and production of oil and gas in the Black Warrior River Basin are 

available from the State Oil and Gas Board of Alabama at Tuscaloosa, Alabama. 
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FISH AND WILDLIFE 

General--Vertebrate fauna of Alabama consists of about 352 species of 

birds, 79 species of mammals, 134 species of reptiles and amphibians, and 252 

species of fishes. Although distribution of some species within the state is 

limited, probably 60 percent or more of them can be found in the Black Warrior 
River Basin either as residents or aS seasonal visitors. The Black Warrior 

River Basin study area contains a rich variety of fish and wildlife resources. 

These include interesting species which attract sportsmen and wildlife ob- 
servers from distant locations. 

The Alabama Department of Conservation and Natural Resources is responsible 
for protecting, managing, and developing wildlife resources in Alabama. 
However, primary responsibility of administering migratory bird programs rests 
with federal agencies. 

Fish--About 136 species of fishes are known to exist in the main stream 
and tributaries of the Black Warrior drainage system. About 18 species, 
although generally classified as sport fishes, have commercial value. Twelve 
forage fishes are adapted to impoundments or reservoirs. Commercial varieties 
include buffalo, catfish, and drum. Principal species of sport fish are 
bluegill, white bass, largemouth bass, spotted bass, and white crappie. 
Channel catfish and blue catfish are taken on trotlines. Minnows, shinners, 

chub, and shad are some of the common forage fishes. The gizzard shad is 
generally abundant. Gar, bowfin, and the American eel are of limited commer- 
cial and sport value. The American eel spawns in saltwater and generally does 
not migrate above the dams. Species also absent from the impounded waters, 
although known to inhabit free-flowing streams in Alabama, include speckled 
chub, frecklebelly madtom, river redhorse, and blue sucker. 

Wildlife--The mammalian fauna includes opossum, shrew, mole, bat, armadillo 

rabbit, squirrel, chipmunk, gopher, beaver, rat, mouse, fox, black bear, 
raccoon, weasel, mink, skunk, otter, and bobcat. The white-tail deer is an 

important game species, and the southern gray squirrel is heavily hunted. The 

beaver inhabits some tributary streams. The Indiana and Mississippi myotis 
are rare species of bat. The black bear and the cougar although occasionally 

found in heavily timbered areas are considered rare in both the state and the 
basin, 

The bird population is both extensive and varied. About 250 or more species 
including game birds and rare species inhabit the basin as transients or 
nesting residents. These include birds which utilize as habitats the impounded 
waters, shallow waters, and mud flats and sandbars. The common loon, double- 

crested cormorant, and mergansers are particularly adapted to the deep-water 
impoundments. Transient and rarely seen species are the bald eagle, golden 
eagle, osprey, peregrine falcon, swallow-tailed kite, Mississippi kite, and 
sandhill crane. Game birds in the basin include quail, dove, woodcock, turkey 
and species of waterfowl. Among the waterfowl are the Canada goose, mallard, 
pintail, green-winged teal, and wood duck. Common non-game species include 
the Great Blue Heron, Killdeer, Screech Owl, Barred Owl, Red-bellied Woodpecker, 
Downy Woodpecker, Carolina Chickodee, Tufted Titmouse, Loggerhead Shrike, Pine 
Warbler, Red-winged Blackbird, and the Rufous-sided Towhee. 



Twenty-six species of wild ducks and four species of wild geese are found in 

Alabama and in coastal waters of the state. Only one species--the wood duck-- 

normally breeds in appreciable numbers in the state. To some extent, ducks 

use nearly all ponds, lakes, reservoirs and other water areas in Alabama. 

However, a study in North Alabama indicates that 80 to 90 percent of the young 

wood ducks are produced in beaver ponds and natural ponds. 

Turtles, lizards, and snakes comprise the bulk of the reptilian fauna of the 

basin. The flattened musk turtle is a rare and endemic species. The American 

alligator is not as widespread as it was in the past. Few snakes, aside from 

those of the genus Nerodia (watersnakes) and the cottonmouth, are closely 

associated with water. Salamanders, frogs, and toads comprise the amphibian 

population of the river system and are generally found in abundance. The 

Alabama waterdog, a subspecies of Necturus alabamasis, is endemic to the 

Sipsey Fork. 

The species composition and number of mollusks presently inhabiting the 

streams are not known with certainty. Forty-eight species of native mussels 

(Pelecypoda) and 15 species of snails (Gastropoda) have been reported as 

inhabitants of the waterway. Twelve species of crayfish (Crustacea) have been 

reported from the drainage system. It may be assumed that some of the fore- 

going mollusks have been destroyed because of impoundments or pollution, or 

both. 

Hunting: The estimated hunting effort in Alabama during the 1974-1975 season 

was more than 6.0 million man-days which was essentially the same effort 

expended during the 1977-78 season (see table 3-23). Estimated harvest for 

selected species was taken from the game kill survey of the Alabama Department 

of Conservation and Natural Resources and from field biologists and technicians. 

Since 1972, deer hunting has been the most popular type of hunting in the 

basin and in the state. In 1974-75, about 196,000 Alabama deer hunters har- 

vested 103,000 deer during 2.0 million man-days of deer hunting. By 1977-78, 

there were about 214,000 deer hunters who harvested 147,000 deer during 2.34 

million man-days of deer hunting. Presently, the deer population in the river 

basin is about 120,000 compared to a state deer population of more than 1 

million (figure 3-29). Every county in the basin had an open season on deer 

in 1977-78. Figure 3-30 shows the deer population by counties based on a 

relative density expressed as high, medium or low. Density ratings were 

calculated by dividing the land area in each county, excluding urban and 

built-up areas, by the estimated deer population. The highest deer popula- 

tions and deer concentrations are located in the southwestern portion of the 

river basin. 

The eastern wild turkey, perhaps the most magnificent of all game birds 25 

native to the southeast. Through a dedicated program of trapping, relocation,~ 

and protection, Alabama has become one of the leading states in the production 

of wild turkeys. The state population (fall 1975) was estimated to be about 

275,000 with approximately 25,000 in the Black Warrior River Basin (figure 

3-31). The highest populations are in the southwestern portion, primarily in 

Tuscaloosa and Hale Counties (see figure 3-32). 
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Traditionally, squirrel hunting has attracted more people than any other type 

of hunting. However, the trend has recently been changing toward increased 

deer and dove hunting. Further reduction of mature hardwood forests should 

continue to reduce the percent of hunters who primarily hunt squirrels. Other 

game animals that provide hunting opportunity in the basin include raccoon, 

opossum, fox, bobcat, snipe, and woodcock. 

Non-Harvest Values: Interest in bird watching, wildlife photography, and 

nature study in general is growing rapidly. Every year more and more people 

are becoming interested in wildlife; yet the proportion of hunters in the 

total population is decreasing. For example, more people are visiting wild- 

life refuges than ever before, but the sale of duck stamps is below the levels 

reached 2 or 3 decades ago. People are becoming more and more interested in 

watching, hearing, seeing, photographing, and otherwise enjoying wildlife 

without harvesting it. This is somewhat of a departure from tradition, of 

course. It is an interest that must be recognized in managing wildlife not 

only for the present, but also for future generations. 

According to the National Survey of Hunting and Fishing, more than 48 million 

people in the U.S. participated in bird watching in 1975 and more than 15 

million people took wildlife pictures during that year. By comparison, the 

same study revealed that slightly fewer than 20 million people 9 years of age 

and older participated in hunting in 1975. Other published reports of localized 

application reveal the same general pattern--an increased interest in non- 

harvest or non-consumptive uses of wildlife. 

In all probability, the increase in demand for wildlife and wildlife-oriented 

recreational activities within the basin will accelerate. It appears, there- 

fore, that a desirable wildlife management objective should be to provide the 

greatest satisfaction from wildlife for all the people. This would include 

the effective preservation and management of habitat for all wildlife--not 

only for hunting but also for non-consumptive uses. 

Invertebrates--Invertebrates reported in the general drainage system and 

expected to be present in the river proper include the classes Sarcodina, 

Mastigophora, and Ciliata of the Phylum Protozoa. Porifera of the genera 

Spongilla, Meyenia, and Heteromyenia should occur in slower moving, less silty 

reaches. Freshwater coelenterates of the genera Hydra and Chlorhydra are 

found on substrates in areas of slow current. Aquatic flatworms, including 

the genera Curtisia and Shalloplana, are common benthic organisms. Gastrotrichs 

of the family Chaetonotidae are widely distributed in littoral areas which 

contain a good bit of organic debris. 

Rotatoria, planktonic feeders, are common in many streams of the drainage 

system, as are the plentiful nematodes and horsehair worms of the genera 

Gordium and Paragordius. Bryozoa occur widely in slow moving littoral areas 

free of pollution. Annelids are benthic organisms reported frequently in the 

waters of the river system. Larval forms of aquatic insects found in the 

drainage basin include a number of generic groups. The invertebrate micro- 

fauna are an essential link in the food chains of many larger aquatic forms; 

and, as such, they are susceptible to the adverse effects of turbidity and 

siltation. 
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Endangered Organisms--Few species of plants and animals have been studied 
to the extent that one can state with certainty their places in the biological 
complex, their relationship with other organisms, and ultimately their in- 
fluence on man's welfare. Each living species, plant and animal, is a complex 
of genetic material not duplicated by any other species. Extermination of a 
species can be neither corrected nor reversed. From a strictly commercial 
standpoint, the extermination of a species could result in depriving mankind 
of a product that might be of immense value. 

Obviously, threatened and endangered organisms should be given careful con- 
sideration in future planning. More comprehensive listings and detailed 
location maps are available in publications from various agencies and universities 
A list of endangered organisms is presented in appendix 10. Information 
regarding the status of the plant and animal species listed was compiled from 
Endangered and Threatened Plants and Animals of Alabama and from the Federal 
Register. 

Habitats--It is generally agreed that the quality, quantity, and pattern 
or distribution of food, cover, and water determine the quality of wildlife 

habitat on any area. The Black Warrior River Basin with its streams, swamps, 

bluffs, agricultural fields, and forests provides good habitat for many species 
of wildlife. The distribution of these diverse kinds of fish and wildlife 
throughout the basin depends, of course, upon the distribution of their re- 
spective habitats. 

Terrestrial: Terrestrial species have available about 4 million acres of 

habitat of which about 13 percent is cropland, 8 percent pastureland, 67 
percent forest land, and 7 percent urban. Water and other lands comprise the 
remaining 5 percent of the basin. 

The basin's forests provide habitat for a wide variety of wildlife. White- 
tailed deer, gray squirrel, and eastern wild turkey are the most important 
forest game species. 

Forest types were rated for their value as forest game habitat based on 
determinations from the Wildlife Habitat Evaluation Program (WHEP) for the 
Alabama River Basin Study (table 3-24). 

Table 3-24 - Relative value of forest types as habitat for game 

Forest type sss, = SQuirrel Se Peer) ee rrurkeve 
maaan e enn e= Habitat value----------------- 

Longleaf-slash ; Foor Poor Fair 

Loblolly-shortleaf Poor Fair Fair 

Oak-pine Fair Fair Good © 

Oak-hickory Good Good Good 

Bottomland hardwoods Good Good Good 

Source: USDA Forest Service 
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Aquatic: Habitat for aquatic wildlife and fishes in the basin is provided by 

(1) principal streams, with a total length of about 1,410 miles and a total 

surface area of about 4,775 acres; (2) 40,684 acres of large water impoundments; 

(3) 19,281 acres of small lakes; and (4) 12,905 acres of natural impoundments 
(table 3-25). 

The most productive fish habitat in the basin is found in small impoundments. 

In small ponds and lakes, many factors affecting productivity can be controlled. 

Pollution and inaccessibility limit the use of many rivers and smaller streams. 

Table 3-25 - Fish habitat - Black Warrior River Basin, 1977 

Type Basin 

Acres 

Impoundments 

500 ac. 40,684 

40-500 ac. 3,986 

5-40 ac. 4,544 

Sac. ORS 

Natural 12,905 

Rivers & smaller streams eed) 

(1,410 mi: ) 

TOTAL Tia OAD 

Source: SCS estimate, 1978 

Wetlands: Wetland is a term which encompasses a wide range of hydrologic, 

botanical, and physical variations. The main factor is an abundance of water 

but even this is greatly variable. Wetland variability is usually expressed 

in botanical features. Physical features including water diversions, tile 

lines, reverse berms, open ditches, land leveling, impoundments, road beds, 

and diking all contribute to controlling the water regime. Wetlands can be 

created or they can be destroyed by modification of these physical features. 

Wetlands are not static--they are continuously changing. 

Wetlands have been recognized for their inherent values, and legislation has 

been enacted to protect them. Presidential Executive Order (11990) mandates 

protection of wetlands by all federal agencies. Guidelines for implementing a 

wetlands protection policy published in the Federal Register, Vol. 44-147, 

July 30, 1979 are consistent with and supportive of the President's Executive 

Order. 

Present inventories of wetlands in Alabama are either fragmented, outdated, or 

incomplete. It is hoped that the Department of the Interior's present mapping 

will be completed by 1982 and that it will meet basic inventory needs. 

Since wetland inventories and classification systems are currently in a state 

of flux, it was decided to present wetland data for the basin in a few general 

categories that, perhaps, can be related to future inventories. 
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Inventory data for wetlands are summarized in table 3-26. This information 
was generated from primary and secondary sources. The inventory of beaver 
ponds was conducted by an SCS biologist and by district conservationists. 

Additional data from the beaver pond survey are presented in table 3-27. 

Table 3-26 - Wetlands of the Black Warrior River Basin, 1977 

Wetland category Acreage Circular “32 types4/ 

Flood plain (100 yr.) 1/ 329,800 Primarily Type 1 
Beaver ponds 1/ 9,718 60% - Type 4 

40% - Types 5, 6, 7 
Other natural wetlands 2/ 10,800 Primarily Type 7 
Wet soils, Vw §& wetter 3/ 104,714 Types 1-7 

1/ Source: SCS data. 
2/ + Source: Map Inventory Assembly and Display System (MIADS) summaries of 
~  -YUSGS 1972-73, 1975-76 Land use maps. 
3/ There is an additional 143,714 acres of IVw soil some of which 
= may be classified as wetlands. 
4/ U.S. Department of the Interior, Fish and Wildlife Service, Wetlands 

of the United States, Circular 39, 1956, p. 15. 

Table 3-27 - Estimate of acreage inundated by beaver impoundments in the 
Black Warrior River Basin, 1977 

Acreage Acreage in Percent of 
County in basin beaver ponds total 

Bibb 27,800 14 -05 
Blount 392,600 78 se 
Cullman 449,800 220 -05 
Etowah 60,900 53 .09 
Fayette 137,000 1,028 are 
Greene 126,000 983 -78 

Hale 420,800 Deo HK 
Jefferson 535,000 25 eu 

Lawrence 82,300 35 -04 

Marengo 25,000 i. 507 
Marshall 63,000 19 -03 
Perry 77,000 413 54 
Tuscaloosa 718,000 - A S452 «Gz 

Walker 509,000 70 -O1 
Winston 380,900 81 -02 

TOTAL BASIN 4,005,100 1/ 9,718 24 

Source: SCS field personnel 

1/ Does not include Franklin and Morgan Counties 
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CHAPTER 4 

ECONOMIC DEVELOPMENT AND TRENDS 

GENERAL ECONOMIC GROWTH 

The following is a brief examination of economic, agricultural, and forestry 
trends in the hydrologic area comprising the Black Warrior River Basin. More 

detailed analyses and projections for the state and nine central counties L 
in the basin are presented in a separate report, Economic Development and 
Agricultural Land Use, published in April 1980. 

Population and Residence 

Nearly one fourth of Alabama's population resides in the Black Warrior River 
Basin. This share has changed little over the past 25 years (table 4-1). 
Historically, the basin's rate of population growth has been slightly less 
than that of the state's. Between 1960 and 1975, basin population increased 
by just 50,000 persons, reaching 862,000 in 1975, an annual increase of less 
than one-half of one percent. U.S. population, in comparison, increased at an 
annual rate of 1.1 percent over the same period. 

Basin population is centered around Birmingham in heavily industrialized 
Jefferson County (figure 4-1). Two of every three persons in the basin 
reside in Jefferson County. In recent years, however, the county's growth has 
been extremely slow, actually declining between 1970 and 1976. 

An increasing number of people are expressing a preference to reside in rural 
areas. This, coupled with the fact that employment opportunities are in- 
creasing in nonmetro communities, has resulted in net immigration of people 
into the rural sector since 1970. This is in sharp contrast to trends of a 

few years ago. 

Total population of major cities in the area actually dropped 9 percent 

between 1960 and 1975 (table 4-2). Net out-migration from Birmingham totaled 

19 percent during the period; Bessemer and Fairfield, both in Jefferson 

County, also lost population. Tuscaloosa, Cullman, Jasper, and several 

smaller communities surrounding Birmingham experienced moderate growth. 

1/ Blount, Cullman, Fayette, Greene, Hale, Jefferson, Tuscaloosa, Walker, 

and Winston. 
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Table 4-1 - Population trends, Black Warrior River Basin, Alabama, and 
the United States, 1950 to 1975. 

Area Unit 1950 1960 1970 L975 

Black Warrior Basin 

Total population: Thou. 758 812 834 862 
Urban 380 487 540 573 
Rural : 378 aes 294 289 

Alabama fs 3,062 Reo. 3,444 32016 

United States Mil. TS2 181 205 214 

Na ae 9 a ala al al la Percent-<<---<====----=- 

State as a % of 

U. S. population Pete 200) 1.8 Loy Ld 

Basin as a % of 
state population Pot. 24.8 24.9 24.2 23.8 

Source: U. S. Bureau of the Census, Census of Population, and the Bureau 

of Business Research, University of Alabama. 

Table 4-2 - Growth of cities with population 10,000 and over, 1960-1975. 

City 1960 1970 1975 1960-75 
eeeenn nr ------ Persons-------------- % Change 

Birmingham 340,900 305,900 276,200 -19 

Tuscaloosa 63,400 69,400 69,400 +9 

Bessemer 53, 100 33,700 31,500 - 5 

Cullman 10,900 12,600 14,800 +36 

Gardendale 4,700 6,500 13,900 +196 

Fairfield 15,800 14,400 13,000 -18 

Hueytown 6,000 10,500 11,800 +97 

Jasper 10,800 10,800 11,800 + 9 

eee ee ee eS 

Totals 485,600 463, 800 442,400 - 9 

ne eee eee er ee SE 
Source: U. S. Bureau of the Census, Current Population Reports, and 

Census of Population, 1960 and 1970. 

In 1940, farm families comprised one-fourth of the basin's population. 

Today, only 2 percent of the populace resides on farms (table 4-3). Only 

Cullman County, where farm families represent 13 percent of the total popu- 

lation, has managed to retain a substantial farm population. 



Table 4-3 - Farm population, Black Warrior Basin, 1940-1975 

Percent of total basin 

Year Farm population population 

Persons Percent 

1940 169, 800 2525 

1945 142,500 OSS 

1950 130,000 eel: 

1955 83,900 10.6 

1960 49,800 6.1 

1965 39,500 4.8 

1970 21,900 266 

1975 16,900 2 

Out-migration of the farm population has slowed somewhat in recent years as 

shown in figure 4-2. Average annual net loss of farm population is currently 

around 4.6 percent, compared to a record 8.9 percent annual loss for the 1965- 
1970 period. 

In 1970, the population of the basin was about 73 percent white. Blacks 

accounted for 99 percent of all minorities. One-third of the population is 

under 18 years of age, and 10 percent is over 65. Median age in 1970 was a 
relatively young 28.7 years, compared to the U.S. average of 32 years of age. 

Thousand Migration 

Persons Rate (%) 

200 

Farm population 

150 

Average rate of 

net outmigration 
9 
(%) 9 

1940-45 45-50 50-55 55-60 60-65 65-70 70-75 

SOURCE: U.S. Census of Population, 

Alabama, 1940-1970. 

Figure 4-2 

FARM POPULATION AND MIGRATION 1940 - 1975 

BLACK WARRIOR RIVER BASIN 
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Employment 

Employment opportunities in the Black Warrior River Basin have improved 

measurably in recent years. During the 1960's, employment gains in the basin 

badly trailed U. S. increases. From 1970 to 1977, however, the trend was re- 

versed, as local employment rose 18 percent while national figures showed only 

a 14 percent increase (table 4-4). 

Countering the rise in employment, however, was a 22 percent increase in the 

labor force. The work force was expanded due to the increasing number of 
women entering the labor market for the first time, pushing unemployment to 

7.6 percent in 1977, in contrast to the otherwise healthy employment picture. 

Government, finance, and trade sectors increased employment most rapidly 

between 1960-70 (figure 4-3). In terms of actual jobs, however, three sectors 

trade, service, and manufacturing accounted for three-fourths of all employment 

in 1977. Table 4-5 shows a striking similarity in the composition of em- 
ployment of the basin and U.S. Although the percentages are small, mining 

employment in the basin is twice that of the U.S., relative to the other areas 

of employment. 

Table 4-4 - Trend in employment by industry, Black Warrior River Basin 

andothe Us. '5., 1960, 1970, and 1977. 

Black Warrior : United States 

Industry 71960 = 1970 1977 “=: °1960 1970 1977 

SSS Emp loyees==—==————— Thousand employees--------— 

Basic industry 

Agriculture, forestry 

& fishing 13, 7/00 6, 660 57.500 4,525 2,916 25822 

Mining 8,100 4,930 10,000 670 632 847 

Manufacturing 69, 500 76, 100 80,150 18, 206 20,120 20, 320 

Total basic 91,300 87, 690 95, 680 23,401 23,668 23,989 

Service industry 

Contract construction 16,200 18, 100 20, 000 4,026 4,587 4, 866 

Trans., comm., & util. 19,100 22,050 225 700 4,625 S197 Be lo0 

Wholesale & retail 

trade 52,000 63.100 78, 200 12,306 15,608 18,534 

mer eR.E. 11,500 14, 850 20,230 Zz, 790 3, 848 4,570 

Services 71,900 81,500 100, 400 14,213 20, 293 26,082 

Government 9,000 11, 900 15,000 5,012 Oy 207 7,309 

Total service 179,700 ZL, DOU 2505 030 BL Ole 55,740 66,502 

All employment 271,000 299,190 g52,2L0 66, 373 79,408 90,500 

% increase 1960-70 ee +10.4 - ~ +19.6 - 

% increase 1970-77 - = +17.7 - - +14.0 

Labor force 288,000 312, 500 381, 200 70,235 83,062 97,312 

Unemployment rate (%) 5.9 4.3 is 5.5 4.4 7.0 

Source: Census of Population, 1960 and 1970, Alabama Business, University of 

Alabama Center for Business and Economic Research, and World Almanac, 1979 
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Table 4-5 - Composition of employment, Black Warrior River Basin, and the 

Weeone Larus 

Percent of total employment 

Industry Black Warrior : U.S 

=i ne nn Percent -------------- 

Service 2isz 25.6 

Manufacturing Zor4 2533 

Trade OTs Lote 

Trans. comm., utilities Dead 6.5 

Construction ts 6.1 5.8 

mes ins., real estate S10) AES 

Government 4.0 Lat 

Meri., forestry, fishing Zee 5a 

Mining T.6 0.8 

Total 100.0 100.0 

Source: Census of Population, 1970. 

Income 

A major limitation of using personal income as a measure of one's well-being 

is that most estimates represent current or actual income, rather than real 

income. Reflecting the purchasing power of the dollar, income in current 

dollars indicates nothing about changes in real purchasing power, that is, the 

amount of goods and services the income can buy. To correct for this limi- 

tation, the 1965 and 1970 income figures in table 4-6 have been adjusted to 

1975 dollars to reflect the actual purchasing power of the dollar. 

Table 4-6 - Total personal and per capita income, Black Warrior River 

Basin, Alabama, and the U. S., 1965 to 1975. 

en __ 

Income* Peeunit : 1965 : 1970 : 1975 

Total personal: 

Black Warrior Basin Mil. $ 2,954 2,497 4,560 

Alabama Mil. $ 11,660 14,100 16,799 

oS. Brits 916 11 13257. 

Per Capita: 

Black Warrior Basin Dollars 3,589 4,192 5,289 

Alabama a ae OO 4,086 4,648 

i. Ss Ss 4,714 Babes 5 oe 

*Expressed in 1975 dollars. 

Source: Economic Report of the President, 1976, and Center for Business 

and Economic Research, University of Alabama. 



The effect of the basin's recent employment gains is quite evident in table 
4-6. Real personal income in the basin increased from $2,954 million in 1965 

to $4,560 million in 1975, a 54 percent increase in 10 years. Over the same 
period, real personal income for the U. S. increased only 37 percent; for 
Alabama, it rose 44 percent. 

Per capita income in the basin has historically been higher than in the 
remainder of the state due to the influence of employment around Birmingham. 
This was true in 1975, as basin income averaged $5,289 per individual, while 

Alabama as a whole averaged only $4,648. Only Jefferson County, with a per 

capita income higher than the national average, surpasses the basin average 
income giving an indication of the importance of the county relative to the 
remaining area (figure 4-4). 

Indications of Well-Being 

Degree of Poverty-- 

In 1970, 20 percent of the individuals residing in the Black Warrior River 
Basin received incomes which placed them below the poverty level, as defined 
by the Census Bureau. This percentage was considerably higher than the com- 
parable U. S. figure of 13.3 percent, but below the state average of 25 percent. 
In terms of family units, only 17 percent of all basin families were con- 
sidered as being in poverty, compared to 20.7 percent statewide. 

Public Assistance-- 

One of every 15 basin residents received some form of public welfare payment 
in 1975. Two-thirds of the payments went to aid families with dependent 
children. This share was roughly comparable to the number getting public 
assistance nationwide. Payments to basin residents totaled $18.3 million in 
1975, only $212 per year per individual receiving aid; consequently, the 
effect of public assistance waS minimal in terms of alleviating substandard 
living conditions. 

Educational Levels-- 

The median number of school years completed in 1970 was 11.1 years. This 
compares favorably with the state average of 10.8 years and an average for all 
southern states of 11.3 years. It remains well below the U. S. level of 12.1 
years. Problems do exist, particularly in Greene, Hale, and Perry Counties. 
In 1970 in these three counties, 25 percent of all persons 25 years old and 
over reported having less than 5 years education. The more populous counties, 
Jefferson and Tuscaloosa, reported much lower rates, 8 percent and 11.8 per- 

cent respectively, while the basin average was only 9 percent with less than 5 

years of education. The three counties were also the lowest in the state in 
median years of education - Greene, 8.3 years; Hale, 8.5 years, and Perry, 8.6 

years. 
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Hous ing-- 

In 1975, 23 percent of the occupied housing units in the basin were considered 
substandard, a slight improvement over the 27 percent reported in 1970. 
Again, as with education, Greene, Hale, and Perry Counties were exceptionally 

deficient in terms of adequate housing. In these three counties, nearly one- 
half of all occupied units were substandard in 1975. 

AGRICULTURAL ECONOMY 

Farm Structure 

The number of farms in the Black Warrior River Basin is declining much more 
rapidly than in the U. S. as a whole. For the period 1959 to 1974, farm 
numbers in the basin declined by 48 percent while the U. S. was losing only 31 
percent of all farms (table 4-7). Furthermore, while the rate of decline 
nationwide has slowed considerably, the rate of decline within the Black 
Warrior River Basin has actually increased with time. This has resulted in 
the basin losing nearly one of every four farms between 1969 and 1974, while 
the U. S. was losing only one of every twenty. 

Table 4-7 - Farm characteristics, Black Warrior River Basin and Alabama, 
1959-1974. 

— Item |. ed 959 mn 964 enn 0G 0 eeeneeenennae Tae i ee gO 5 

Number of farms I/: 

Black Warrior Sa Ss ero 0 10,435 S075 
Alabama 115,788 O22 oUe 72,491 56,078 
Uses: 4,105,000 S45 7000 2,999,000 2,830,000 

Commercial farms 2/: 
Black Warrior N.A. 5,045 4,230 Ss au 
Alabama N.A. a Ll 20. 5a 29517 

Land in farms, acres: 

Black Warrior 1,588,800 1,458,000 Ly 55oe07.00 1 ISe200 
Alabama 16,542, 700 152255 500 13,654,200 11,852,900 
% in Basin 9.6 9.6 9.8 9.4 

Ave. size, acres: 
Black Warrior 103 114 128 138 
Alabama 143 165 188 209 
Ue. 303° at 389 440 

Source: U. S. Census of Agriculture, selected years. 

1/_ Not fully comparable because of change in farm definition. 
ne Sales of $2,500 and over. 



Several factors have contributed to this abnormal rate of out-migration. Farms 
in the basin are small, averaging only 138 acres in 1974 compared to 440 acres 

for the U. S. Less than one-half of all farms are commercial operations, 
i.e., having sales of at least $2,500 annually. Between 1967 and 1977, farm 
production costs doubled without a comparable increase in prices received. 
This situation further aggrevated the problem, particularly for the marginal 
operator. Farmers began to look elsewhere for income. Some began commuting 
to nearby Birmingham, Tuscaloosa, or Gadsden for full-time employment. 
However, many retained ownership of their farmland; consequently, average farm 

size remains small relative to surrounding areas. 

Farm types have changed also. Twenty years ago, field crop farms predominated 
with livestock included as a supplemental enterprise only. Today, just the 

opposite exists. Three-fourths of all basin commercial farms are livestock 
operations, with poultry farms accounting for 40 percent of the total. One 
reason for this could be that livestock operations usually require less 
operator labor, leaving more time for work off the farm. 

Operator Gharacteristics 

The typical Black Warrior River Basin farm operator is 52 years old, owns a 

family-type farm, probably a poultry or livestock operation, yet earns a sub- 
stantial portion of his total income from non-farm employment (table 4-8). 
Almost eight of every ten basin farmers owned their own farm in 1974; in 1954 
tenant farming was the predominant practice. Farming, however, is not the 
primary job of farm operators. Roughly 60 percent reported non-farm employment 
as their principal occupation in 1974. 

Table 4-8 - Farm operator characteristics, Black Warrior River Basin, 
1959-1974. 

Item 1959 1964 1969 1974 

Farm ownership: 
Full owner 8,850 8,220 8,110 6,295 
Part owners §& tenants 6y075 4,570 25520 1,780 
Total farms 155425 12,790 10,435 8,075 

% full ownership 57. 64 78 78 

Principal occupation of 
farm operators: 
Farming N.A. N.A. N.A. 3,400 

Other N.A. N.A. N.A. 4,675 

No. of operators with 
off-farm income exceeding 
farm income N.A. N.A. N.A. 4,065 
% of total N.A. N.A. N.A 50 

Average age, years 51 ae 52 oe 

Source: U. S. Census of Agriculture, selected years. 
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Crop Production 

In 1949, 1,215,000 acres of cropland were reported in the basin (figure 

4-5). By 1975, cropland acreage was down to 527,000 acres. Slightly more 

than one-half of the cropland base (290,000 acres) was harvested in 1975, 

while another 200,000 acres were pastured. Only 37,000 acres were idle, 

fallow, or planted to crops which failed, in contrast to the one-half million 

acres idle or unproductive in 1949. 

Cropland harvested declined steadily in both Alabama and the basin until about 

1970 (figure 4-6). Since that time acreage harvested has increased slightly 

in response to favorable soybean prices, but still represents only 8.0 percent 

of Alabama's harvested acreage. Soybean acreage increased by 100,000 acres 

between 1970 and 1977, while acreage of corn and cotton dropped to almost 

insignificant levels. Hay acreage has remained fairly constant. 

Average state yields have increased steadily since the early 1900's as shown 

in figure 4-7. Yield increases have ranged from an average 1 percent annual 

gain in hay yields to a high of 3 percent annual increase in peanut yields. 

Acreage, production, and yield of major crops grown in the Black Warrior River 

Basin are shown in table 4-9. Soybeans accounted for one-half of all acres 

harvested in 1977 and 60 percent of all income from sale of crops. Corn and 

cotton sales combined contributed only 16 cents of every crop dollar. In 

1959, basin farmers produced 14 percent of the state's cotton and 11 percent 

of the corn. Presently, the study area supplies only 5 percent of these once 

major cash crops (table 4-10). 

Table 4-10 - Share of Alabama's production grown in the Black Warrior 

River Basin, 1959, 1969, 1975, and 1977. 

: Share of Alabama production 

Crop : 1959 : 1969 ; 1975 . L977. 

= ------------ Percent -------- 99 

Soybeans it 8 9 9 

Hay 13 2 14 12 

Cotton 14 12 8 5 

Corn lel: if 9 5 

Wheat i, 4 3 9 

Source: Alabama Agricultural Statistics and Census of Agriculture, 

selected years. 

Crop production is concentrated in Hale, Cullman, and Blount Counties (figure 

4-8). Together, the three counties account for about 70 percent of all crop 

sales within the basin. 

Livestock and Poultry 

Cattle numbers have increased steadily over the past 20 years (table 4-11). 

Currently, basin farms support about 10 percent of all cattle and calves in 

the state. The area's share of hogs has increased, although the number of 

animals on farms has dropped to the point where hog production represents only 

a small segment of the overall farm economy. 
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CROPLAND HARVESTED 

Black % 
Alabama Warrior of 

Basin Alabama 

Thousand Acres 

1950-= +) 5700 593 10.4 
1955 ---- 4800 471 9.8 
1960 ---- 3700 340 9.2 
1965 ---- 3000 265 8.8 
TO 70 ee) 2700 240 8.9 
1975 ===-) 3400 290 8.5 
1976 ---- 3540 275 7.8 
LOTT ===) 3500 213 8.0 

SOURCE: Alabama Agricultural Statistics, 1950-1977. 
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Figure 4-6 

TREND IN CROPLAND HARVESTED 

ALABAMA AND BLACK WARRIOR RIVER BASIN 
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Selected Years. 
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.RTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 

LEGEND 

COUNTY INCOME FROM CROP SALES 

Hale $12,000,000 
Cullman $11,000,000 
Blount — $ 7,900,000 
Tuscaloosa == §¢ 4,700,000 
Greene GS 1,700,000 
Perry eee § 1,300,000 

Jefferson Gee «2S «21,300,000 
Marshall Games 2S 1,300,000 
Fayette Gum «2S 1,100,000 
Winston Guu 26S (900,000 
Walker Gu «2S 900,000 
Etowah Gem «Cc $2|— 800,000 
Marengo GEEey CG 300,000 
Bibb eee «6$—=— 100,000 

The value of crop sales in 1976, for each individual 

county within the hydrologic boundary, is indicated 

by the size of the county. For comparison, the true 

county sizes are shown on the adjacent locator map. 

Figure 4-8 

,’ VALUE OF CROP SALES IN PERSPECTIVE 

a 1976 
a 

: BLACK WARRIOR RIVER BASIN 

ALABAMA 

SOURCE: Data compiled by River 
Basin Planning Staff. AUGUST 1978 4-R-36287 

SCS-FORT WORTH. TEXAS 1978 
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Table 4-11 - Livestock and poultry inventory, Black Warrior River 

Basin, 1959, 1964, 1969, 1974, and 1977. 

a 

Item 1959 1964 1969 1974 1977 
oa 8 =s55-=----= Thousand’) animals----------<---= 

Number on farms 
Cattle and calves 143 181 198 253 282 

Hogs and pigs 109 66 98 70 iz 

Broilers NzAz N.A. 2A das 215425 Fe26e800 

Layers N.A. 3,016 Sia 4,695 4,795 

Share of state)  ---- ---— Percent------------------=== 

Cattle § calves 9.4 9.8 LYS rie 928 

Hogs §& pigs 8.9 9.2 Ti -4 Pa is 

Broilers N.A. N.A. 39.1 31.0 30.0 

Layers N.A. Bho 29.4 Sok a5 aan 

Source: U. S. Census of Agriculture, Alabama, selected years. 

The real strength of agriculture within the basin lies in the poultry industry. 
Approximately one-third of Alabama's broilers and eggs are produced on farms 
in the basin. Broiler production is nearing the one-half billion pounds mark, 
while egg production is approaching 100 million dozen per year (table 4-12). 

Beef and veal production has peaked at about 65 million pounds over the past 5 
years, while pork output has dropped about 20 percent during the same period. 

Table 4-12 - Production of major livestock products, Black Warrior River 

Basin, 1959, 1964, 1969, 1974, and 1977. 

Product Unit 1959 1964 1969 1974 1977 

Beef & veal Mil.1lbs. Ales 44.0 58.0 64.9 Gsn4 

Percent of Ala. Percent 8.8 8.8 LOSO LOe5S 8.9 

Pork Mil.1lbs. 5529 2a 38.7 36.6 29.0 

Percent of Ala. Percent 10.9 TORS 1224 LS NRPS 

Broilers Mil.1lbs. 136 223 492 436 475 

Percent of Ala. Percent 26 Zh 39.8 30.4 SOU 

Eggs Mil.doz. N.A. SOm 69.8 87.6 OSE 

Percent of Ala. Percent N.A. Dilton 29.4 Soa Samed 

Source: Alabama Agricultural Statistics, selected years. 
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Farm Income 

As would be expected, livestock and poultry receipts provide the bulk of all 
farm income in the Black Warrior River Basin, accounting for 85 percent of 
total receipts in 1977 (table 4-13). Actually poultry is the dominant income 

producer, contributing $185 million of the total $278 million earned from sale 

of farm products in 1977, roughly two of every three dollars earned. Govern- 

ment farm payments and sale of farm forest products added $5.3 million to 
gross receipts, bringing the total for 1977 to $283 million. 

Table 4-13 - Cash receipts from farm sales, Black Warrior River Basin, 
1959, 1969, and 1977. 

Item 19s9L/ 19691/ 1977 
an aaa ae as ee Thousand: dollars~-<=-<-<-+== 

Livestock §& poultry receipts 80, 250 184,250 239,800 

Crop receipts 44,900 22,980 38,300 

Gov't farm payments N.A. 10,410 L215 

Farm forest products 3, 300 1,160 4,100 

Total receipts from 
farming operations 128,450 218,800 283,415 

Production costs 84, 820 195,550 256, 800 

Net income 43,630 Zane 26,615 

wen en n= = = Percent---------------- 

Profit margin 34 11 9 

Pe CONC ee ae gf =F m mann eee Sm DO L180 Sse ee 

Per farm Soc) 20,968 40,448 

Per commercial farm N.A. S15 725 80,975 

Net income 

Basin: 

Per farm 2,828 2,220 3,800 

Commercial farms N.A. 5,496 7,600 

oo. 

Per farm 3,610 5,420 Leeou 

Commercial farm N.A. 9,380 11,860 

Cee 
——OD—C CBE an 

Source: U. S. Census of Agriculture, Alabama; Agricultural Statrsties, 

U. S.,-1976, Agricultural Outlook, and Alabama Agricultural 

Statistics, selected years. 

1/ In 1977 dollars. 



The increase in total receipts from farming, however, failed to keep pace with 

the rate of inflation. During the 1969-1977 period, the consumer price index 
jumped 65 percent while farm income rose only 29 percent. For gross farm 
income to have kept pace with inflation, 1977 receipts would have had to reach 
$361 million, well below the $283 million actually earned. 

To further worsen the situation, farm production costs have risen dramatically 
in recent years cutting the farmer's profit margin to about 9 percent in 1977, 
compared to a 34 percent balance after costs in 1959. The sharp reduction in 
number of farms, however, has resulted in an increase in net farm income. Even 

so, net returns on commercial farms in the study area remained well below the 
national average of $11,860 per farm in 1977. 

Forest Industry 

The importance of the basin's forest resource is reflected in the variety of 
uses made of the resource--including the production of lumber, paper, and 
furniture; support of the recreational base for hunting, fishing and camping; 
and beef production through livestock grazing. The direct economic impact 
considered here is associated with the harvesting, manufacturing and remanu- 
facturing of forest products. 

The estimated stumpage value, the gross revenue from sales of roundwood 
products, for 1975 was $11.4 million. Figure 4-9 shows the relative impor- 
tance of various species group and product combinations. Softwood sawtimber 
is the most important product, representing 65 percent of the total value of 
stumpage sold. 

Figure 4-9 --Stumpage value by product and species, Black Warrior River 

Basin, 1975. 

Softwood (9,882) 

Other (278) Sawtimber (1,155) 

Pulpwood (178) 

Other (172) 

Sawtimber 

(7, 359) 

Hardwood (1,507) 

(Thousands of dollars) 

Source: Alabama Forestry Commission, Production of Forest Products 

by Counties, 1976. 
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Fifty-three percent of timber product revenues realized in the basin were 
earned by private forest landowners other than farmers. Farmer owners re- 
ceived 25 percent of total gross revenues, forest industry 15 percent, and 
government owners 7 percent (table 4-14). Stumpage values for the basin in 

1975 represented 9 percent of the state total. 

Table 4-14 - Gross revenue from sales of timber products by ownership 

category, Black Warrior River Basin, 1975. 

Other Forest 

Farm private industry Government Total 

myo. 2 G,iUZs 4 1,672.7 N70 69 175985. 9 

Source: Alabama Forestry Commission, Production of Forest Products 

by Counties, 1976. 

Current methods used for taking the agricultural census do not lend themselves 

to extracting information about forest management and harvest. Consequently, 

statistics concerning employment in forest management were not available for 

this report. Table 4-15 indicates that in 1972 there were an estimated 9,200 

persons employed in forest products industries in the basin. Locations of 

forest industries are shown in figure 4-10. Together, the forest products 

industries supply 2.6 percent of the total employment and 12 percent of the 

manufacturing employment in the study area. This is somewhat higher than 

national averages, where forest products industries account for 2.3 percent of 

the total employment and 8.5 percent of the manufacturing employment. Les 

only slightly below the southeastern average, where forest products industries 

provide 14 percent of the manufacturing employment. 

Forest products payrolls in the basin were an estimated $59.8 million in 1972. 

The average annual wage was $6,500 per employee, just 80 percent of the average 

manufacturing wage. Even the paper and allied products industry, traditionally 

a high wage sector, offered lower wages than the manufacturing average. 

Other indications of the forest products industry's regional economic im- 

portance are its total value added and new capital expenditures. Value added 

is the difference between the cost of raw materials purchased by an enterprise 

and the value of its product. It represents the amount of money available for 

the payment of wages and salaries, interest, profit and taxes, and deprecia- 

tion. Because value added measures the net contribution of a firm to the 

economy, it is the best value measure available for indicating the relative 

importance of manufacturing among industries and geographic areas. 
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U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

om” 
a 

LEGEND 

SAWMILLS 

PULPMILLS 

VENEER MILLS 

TREATING PLANTS 

SO. PINE PLYWOOD 

PLANTS r OATS 
NUMERALS AT 

SYMBOLS INDICATE 

NUMBER IN COUNTY 

Figure 4-10 

PRIMARY FOREST INDUSTRIES 
BLACK WARRIOR RIVER BASIN 

ALABAMA 

SOURCE: Data compiled by River 
Basin Planning Staff. SEPTEMBER 1978 4-R-36290 

USOA-SCS-FORT WORTH, TEXAS 1978 REVISED AUGUST 1978 BASE 4-R-35608 
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Table 4-15 - Estimated employment and earnings in forest product industries 
and all manufacturing, Black Warrior River Basin, 1972. 

Industry Employees Payroll Average annual wage 

1000 Million Dollars 

All manufacturing 76.9 623.4 8,106 

Lumber §& wood products V2 39.0 6,291 

Wood furniture § fixtures .9 oe & 4,200 

Paper §& allied products Dae Lia TST ey 

Total forest products Dist 59.8 6,500 

Forest products as % of 
all manufacturing 12 10 10 

Source: Unpublished data, Bureau of Census 

Table 4-16 shows that forest products industries in the basin produced $109.6 
million in value added in 1972, about 9 percent of the value added by all 
manufacturing. New capital expenditures reached $6.2 million for the forest 
products industry. 

Table 4-16 - Estimated value added and new capital expenditures in all 
manufacturing and forest products industries, Black Warrior 

River Basin, 1972. 

Number of Value New capital 
establishments added expenditures 

No. ---Million dollars--- 

All manufacturing 1,026 1,188.8 87-53 

Lumber § wood products 192 74.0 4.4 

Wood furniture § fixtures 26 8.9 ay 

Paper & allied products 15 2637 1.6 

Total forest products Zoos 109.6 6.2 

Cee ee 

Forest products industries 

as % of all manufacturing 23% 9% 7% 

Source: Unpublished data, Bureau of Census 
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Forest Production and Utilization-- 

Sawlogs are the most important timber product, in proportion to total round- 
wood production, accounting for nearly 50 percent of the volume. Pulpwood is 
next in importance with a 40 percent share of roundwood production followed by 
veneer logs with 8 percent (table 4-17). 

Seventy-four percent of total roundwood produced in the basin was derived from 
softwood species--mainly loblolly pine. Softwood supplied 67 percent of the 
sawlogs, 79 percent of the veneer logs, 81 percent of the pulpwood and 62 

percent of all other products. 

Table 4-17 - Estimated removals of roundwood products from growing 
stock by species group, Black Warrior River Basin, 1971. 

All species Softwood Hardwood 
--------------- Thousand cubic feet----------- 

Product 

Sawlogs 55952 24,180 bits 

Veneer logs 35/18 Ah 1, ae 

Pulpwood 29,631 24,045 5,586 

All other 2,304 7,420 884 

Total roundwood products Hei es 54,192 19,393 

Logging residues ~ 351096 1,868 1,728 
Cultural operations Zee LD 940 Lowi 

Total removals from 

growing stock 79,900 57,000 22,900 

° % removed as products 92 o % 95% 85% 

Source: USDA Forest Service, Southern Forest Experiment Station, Forest 

Statistics for Alabama Counties, 1973. 

Ninety-two percent of the ‘total removals from growing stock were utilized for 
timber products, mostly sawlogs and pulpwood. Logging residues and miscel- 
laneous removals resulting from land clearing and other cultural operations 
amounted to 8 percent of the total removals. Utilization of growing stock was 
best for softwood species, with 95 percent of growing stock removals leaving 
the woods as roundwood products. In comparison, growing stock utilization was 
only 85 percent for hardwoods. Most of the removals from growing stock which 
are not utilized are currently unmarketable and remain in the woods as logging 
residue. Ninety-three percent of the roundwood produced in the basin in 1971 
was derived from growing stock trees. The remainder was supplied by the 
Salvable dead and the rough and rotten stand components, and from logging 
residues and other miscellaneous sources. 



Harvest from the land may be as diverse as... 

or timber. 



Income and employment is realized from ... 

logging 

operations, 

seneainnman naka 

produce 

shipping, 

and crop 

production. 
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CHAPTER 5 

PROJECTIONS, PROBLEMS, AND NEEDS 

PROJECTIONS 

Introduction 

This chapter discusses projected economic activity and land use for Alabama, 

the Black Warrior River Basin, and counties contingent to the Black Warrior 

Basin. Included are projections of population, personal income, employment, 

agricultural land use and output, timber production, mining, erosion and 

sedimentation, and water needs. The projections are for 1990, 2000, and 2020. 

Estimates for the state and basin are presented in the text of the report, 

while projections for individual counties are shown in appendix tables 11A 

through 11J. Estimates for the mining sector were prepared by the Geological 
Survey of Alabama. 

Economic projections are based on the Census Bureau's 1972 Series E estimates 

for Alabama. This set of projections is utilized by the OSPFP for state 

planning purposes. A discussion of the assumptions underlying National OBERS 

analyses is presented in appendix 12. 

Agricultural projections were developed utilizing a linear programming model 

for the state developed by the U. S. Department of Agriculture (see appen- 
dix 14). Adjustments were made as necessary to obtain a set of projections 

indicating the most likely course of events without accelerated agricultural 

development. 

These projections are presented as baseline or reference series for the 

analysis of resource demands and development needs, and for evaluation of the 

costs, benefits, and impacts of development projects. They are in no way 

intended to restrict planning groups from full consideration of alternative 

patterns of economic growth. 

In addition to the data presented in this report and appendix, the ESS, SCS, 

and FS have other materials which were generated in the measurement and 

projection of regional economic growth. These file data are available upon 

request. Attention is also called to a separate economic base report My 

projections for whole counties comprising the Black Warrior Study Area.— 

Population 

Moderate population gains are projected for Alabama and the Warrior Basin 

between 1975 and 2020. The annual rate of population gain is expected to be 

slightly less than that forecast for the U. S. 

Alabama is expected to gain one million residents over the next 45 years, 

reaching a population of about 4.1 million by 1990 and 4.65 million by 2020 

(table 5-1). If the state was to grow at a rate comparable to the U. S., 

1/ op. cit., page 4-1. 

5-1 



population would have to reach 4.2 million and 5.0 million persons in the two 
time periods. 

Table 5-1 indicates that the basin will retain about 23 percent of the state's 
population through 2020, approaching a population of 1,150,000 (figure 5-1). 

The 283,000 additional residents represent a 33 percent increase over 1975, 
compared to a state increase of 31 percent. 

Table 5-1 - Population projections, Black Warrior River Basin and 
Alabama, 1975 to 2020. 

Black Warrior River Basin 

: : Total Percent of : Percent 

Year : Alabama: population state meu Urban urban 

Thou. Thou. Percent Thou. Thou. Percent 

persons persons persons persons 

1975 3,616 862 Loe 289 Si2 66 

1980 3,767L/ 888 ee 292 596 67 
1990 4,124 943 22.9 296 647 69 
2000 AS soo 14015 2504 296 719 yal 

2010 4,550 1,080 eae 301 779 72 
2020 4,750 1,146 24.1 305 841 73 

1/ Estimated - The preliminary estimate from the U.S. Census for 1980 is 3,864. 

Source: Water Resources Council OBERS Projections, Volume 4, 

Economic Activity By States, Series E, 1972. 

Thousand 

Persons 

5,000 

4,000 
ALABAMA 

3,000 

1,250 

1,000 

750 

SOURCE: Projections: Economic Activity 

in Alabama (OBERS) Series E. 

Figure 5-1 

POPULATION PROJECTIONS FOR ALABAMA 

AND THE BLACK WARRIOR RIVER BASIN 
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Almost all of the increase is projected for urban areas, however, "rurban" 
development, i.e., growth in the rural-urban fringe areas surrounding major 
cities can be expected to increase sharply, barring extreme fuel price in- 
creases. This is evident in table 5-2 where Walker, Blount, Tuscaloosa, and 

Cullman Counties, all adjacent to Jefferson County (Birmingham) are projected 
to have rapid growth in the next 15 years. Much of this projected growth 
could and probably will occur on prime agricultural land. 

Table 5-2 - County growth rates, 1975 to 1990, Black Warrior River Basin. 

Increasing Percent increase : Declining Percent decline 
population 1975-1990 : population 1975-1990 
Co. Percent Co. Percent 

Blount ot Hale = 
Winston Zi Marengo -6 
Marshall 25 Greene -5 
Cullman 24 Perry -2 
Walker 23 Fayette -1 

Tuscaloosa 20 
Jefferson 6 
Etowah 3 
Bibb 5 

Alabama eo 

Source: Derived from OBERS estimates. 

Emp loyment 

The employment projections by industry presented in table 5-3 were derived 

from data in the OBERS Series E report for economic areas of Alabama. A more 

extensive treatise supporting estimates can be found in the base report for 

the Black Warrior River Study Area referenced earlier. 

A healthy employment picture is forecast throughout the projection period. It 

is anticipated that increasing numbers of women will continue to enter the 

labor market pushing the employment/population ratio to around 48 percent by 

the turn of the century. Unemployment rates should continue to fluctuate 

between 5 to 7 percent as a result of the increased female labor TOrce, 



Table 5-3 - Projected employment by industry, Black Warrior River 

Basin, 1978 to 2020. 

Industry 1978 1990 2000 2020 

amen ene tees een seeo--- Emp loyeeS-- +------=--5-==35eee 

Basic or Export 

Agriculture, 

Forestry §& fishing 5,950 4,700 4,000 3,000 

Mining 10,300 9,300 8,900 8,400 

Manufacturing 90,400 - 94,500 98,600 100,700 

TOTAL BASIC 106,650 108,500 111,500 112,100 

Service 

Contract con- 

struction 22,500 26,100 30,400 33,700 

Trans, COm- 

munication, §& 

utilities 25,400 27,400 29,600 33,300 
Wholesale § retail 

trade 87,900 96, 300 101,000 101,200 
Finance, ins., 

real estate 22,800 29,100 33,000 38,000 
Services 113,000 - 137,800 161,500 198,900 

Gov't 16,750 17,800 20,000 21,800 
TOTAL SERVICE" “s "= 288 7,0008 — = 5547 500 3755500 426,900 

ALL EMPLOYMENT 395,000 443,000 487,000 539,000 

Employment / 
population ratio «45 NW -48 49 

Source: Water Resources Council, OBERS Projections, Volume 2, Series E, 1972 

Service, manufacturing, and trade industries should provide three-fourths of 
the new jobs anticipated during the 1975 to 1990 period, figure 5-2. Agri- 
cultural and mining employment will continue to decline. Mining employment in 
the basin peaked at 10,300 employees in 1978. The industry, however, predicts 
a gradual decline in employee numbers and an increase in coal output as larger 
more efficient mining companies assume control of small labor extensive mining 
operations. This transition is ‘already occurring. 

Employment in the basic or exporting industries is increasing but at a much 
Slower rate than service employment. By 2020, the service sector will account 
for 79 percent of all employment, up from 73 percent in 1970. 
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Where will new jobs be located? 

Forestry, Fishing Ee 10 

Trans., Eee 5 

Comm. & Util. : 

Cont. Uvatetctctererencneen " 

Construction [22555 

Government 

Fin., Ins. & 
Real Estate 

Trade 

Manufacturing 

Services 

Oo 100 200 300 400 

Jobs Per 1,000 New Employees 

SOURCE: U.S. Dept. of Commerce, OBERS Series E 

projections for selected areas of Alabama. 

Figure 5-2 

PROJECTED EMPLOYMENT GROWTH 
IN MAJOR JOB CATEGORIES 

1975 - 1990 

Income 

In order to use projected income as a welfare measure, the real rather than 

nominal or money income must be measured. Real income, as shown in table 5-4, 

removes the effect of inflation and measures the true purchasing power of the 

money supply in terms of constant dollars. 

Real per capita income in the Warrior Basin is expected to increase by almost 

50 percent between 1975 and 1990 (table 5-4). This would be in line with real 

increases experienced during the past 10 to 25 years. Basin per capita income 

will continue to be 10 to 12 percent higher than the state as a whole (figure 

5-3). 

The rise in per capita income, coupled with a moderate population increase and 

expanding employment opportunities, should combine to double total personal 

income by the end of the century. The study area will continue to provide 

more than one-fourth of the state's personal income with Jefferson County 

generating 75 percent of the basin's total income. 
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Table 5-4 - Projected personal and per capita income, United States, 
Alabama and Black Warrior River Basin, 1975 to 2020. 

Income2/ Unit 1975 1990 2000 2020 
Total personal: 

Black Warrior Mil $ 4,560 A3559 9,230 135380 

Alabama Mil $ 16,799 28,500 34,830 48,640 
Us: Bil $ 1,320 2,228 e7Ts 3,700 

Per capita: 

Black Warrior Dole 5,289 7,830 9,100 113630 

Alabama Dol. 4,648 6,970 Seto 10,460 

Ups Dol. 6,195 9,054 10,290 12,450 

1/ Expressed in 1975 dollars. 

Source ESS, USDA 

1975 Dollars 

SOURCE: OBERS Series E projections. 

Figure 5-3 

PER CAPITA INCOME, U. S., ALABAMA AND 
THE BLACK WARRIOR RIVER BASIN 

1975 - 2020 

General Land Use 

In 1975 91 percent of the basin was utilized for agricultural purposes (table 
5-5). Over the next 15 years, urban and water developments are expected to 
claim 50,000 additional acres, reducing agriculture's share to 90 percent by 
1990. By 2020, another 100,000 acres could be lost to non-agricultural uses, 
dropping the share in agriculture to 88 percent. 
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Even though planted acres have increased in recent years, total cropland 
acreage has declined steadily for several decades. A continuation of this 

trend is anticipated within the basin, however, improved pasture gains should 

offset cropland losses. Two-thirds of the build-up of urban and water areas 

is expected to come from forest land. Of the 145,000 acres projected to shift 

from forest to other uses by 2020, 95,000 acres are projected to be utilized 

for urban and water development purposes. 

Table 5-5 - Projected land use, Black Warrior River Basin, 1990, 2000 

and 2020. 

eres ee ee ee 

Land Use 1975 1990 2000 2020 
ae ne See ma = = === = Thou. acreS-----<------------- 

Total cropland Spay) 465 448 413 

Total pasture 338 429 434 445 

Misc. agriculture 107 107 105 101 

Forest land 2,694 2,615 25595 2a 5oU 

Meiptalapri..land 3,666 3,616 3, 5805, 509 

Urban §& built up 264 307 338 400 

Water area Tih 84 89 98 

Muitivarea = 604,007) 5 4,007 «40074 007 
Source: ESS, USDA, and Black Warrior Land Use Advisory Committee. 

Agricultural Land Use and Production 

Future agricultural development in Alabama and the Black Warrior Basin is 

examined in this section. Each is discussed separately. Two sets of pro- 

jections-- a baseline and an OBERS comparison -- are presented for each of the 

two areas. 

The initial set or selected baseline estimate, describes projected agricul- 

tural land use and production without accelerated water and related land 

resource development. In this scenerio future state acreage of major crops 

harvested was specified by a land use committee consisting of appropriate SCS 

personnel prior to programming analyses. Crop production was the primary 

variable subject to cost minimization constraints on the acres involved. A 

statement regarding the basis for the land use committee's baseline estimates 

is given in appendix 13. 
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The second alternative focuses on OBERS Series E' high export production 
levels rather than acreage. State production of major crops is maintained at 
the OBERS Series E' high export levels projected for Alabama in 1990 and 2020. 
Crop and pasture acreages are the primary variables, again subject to cost 
minimization. Both the baseline and OBERS projections maintain livestock and 
resulting pasture needs at OBERS levels. Resource limitations and potentials, 
i.e. land and water availability, management levels, technology, and costs and 
yields by soil groups are assumed to be the same in both analyses. 

A statewide-least cost linear programming model was used to estimate total 
land requirements, land use shifts, and costs and returns for both the selected 

baseline and OBERS Series E' scenerios. The model is discussed in appendix 14. 
Neither set of projections is intended to be a goal or constraint of any type. 
The use of OBERS estimates is intended for comparative purposes only. 

Projections for the State-- 

Selected Baseline Estimate: Several indicators point to a continued increase 
in cropland harvested throughout the projection period (table 5-6). Worldwide 
damand for soybeans is increasing. Alabama farmers have adjusted their opera- 
tions drastically in recent years to meet this demand. Completion of the 
Tennessee-Tombigbee Waterway and expansion of grain handling and export 
facilities through the Port of Mobile will certainly strengthen the competi- 
tive advantage of the state's farmers and lead to increased production of 
grain and oil crops. A portion of this increase will come from the Black 
Warrior Basin. The USDA land use committee chose to stabilize corn, cotton, 
and peanuts at near 1990 acreage levels through 2020, feeling that the ex- 
pansion of soybeans would force a ceiling on other crops. Cotton acreage was 
arbitrarily held to a minimum of 400,000 acres over the long run, since it was 
felt that the state's cotton industry could not effectively operate with less 
than 400,000 acres harvested. 

Beef production is projected to double by 2020 (table 5-7). With 60 percent 
of all beef coming from grazing, an additional 400,000 acres of pasture will 
be needed by 1990 to maintain anticipated herd size. 

Much attention is being given statewide to improving farm management skills, 
particularly with the farmer facing a severe cost-price squeeze. The feeling 
is that management will continue to improve, as will technology and research 
efforts, resulting in increased yields even without accelerated water resource 
development. 

OBERS Comparison: State baseline comparisons to OBERS projections are shown . 
in tables 5-6 and 5-7. The differences are striking, particularly in 1990 
crop acreage and production. For example, baseline estimates for 1990 would 
use 164 percent of the OBERS level of cropland. Major crop acreages are 
expected to be considerably higher than OBERS estimates and total land devoted 
to agriculture would exceed OBERS by about 2.2 million acres. 

Recent experience, however, supports the higher acreage expectations. Total 
land in production has risen more than a million acres during the 1970's. 
Soybean production is increasing at the rate of 5 to 10 million bushels per 

ini 
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year, and in 1978 the 43 million bushel crop exceeded the 1990 OBERS estimate 
for the state. Likewise, peanut and hay crops are increasing and currently 
exceed 1990 OBERS levels. Cotton is the only crop exhibiting a steady decline 
in line with the OBERS projections. 

Projections for the Basin-- 

Selected baseline estimate: Moderate gains in cropland harvested can be 
expected through 1990 with corn and soybeans providing most of the increase 

Stable 5-8). 

Gains in the basin are not expected to keep pace with the remainder of the 
state. Consequently, the 307,000 acres projected to be harvested in 1990 

represent only 7 percent of the state acreage, down from 8 percent in 1977-78. 

A further reduction to 6 percent is forecast for 2020. 

An additional 60,000 acres will be utilized for grazing by 1990, pushing total 

pasture to near 400,000 acres. Pasture needs increase only slightly beyond 

1990. 

Overall, the basin will utilize 100,000 additional acres for agricultural 

purposes over the next 20 to 40 years (figure 5-4). Roughly one-half of this 

land will result from woodland clearing; the remaining acreage will come from 

previously idle openland which can be expected to be only marginally pro- 

ductive. 

Land shortages are not anticipated. In 1975, the basin contained 865,000 

acres of openland, i.e., cropland and pasture. Of this amount, 650,000 acres 

were utilized, leaving 215,000 acres idle or fallow. By 1990, openland is 

projected to increase to 900,000 acres with 730,000 in production, leaving 

170,000 acres idle. 

With the exception of cotton, production of all crops should be up substan- 

tially by 1990 (table 5-9). Crop receipts, which totaled $38.3 million in 

1977 will double by 1990, yet still account for only 15 percent of all basin 

farm income. Poultry and poultry products are expected to continue to produce 

75 percent of total farm income in the basin. 

OBERS Comparison: As would be expected, baseline projections for the basin 

are much higher than levels anticipated using OBERS E'. Projected 1990 base- 

line cropland requirements would be about double the OBERS estimate of land 

needs (table 5-8). Baseline soybean acreage should reach 126,000 acres, 

cotton 17,000 acres, and corn 71,000 acres by 1990. Pasture should increase 

by about 60,000 acres, roughly double the rate associated with OBERS E'. The 

study indicates that 1990 baseline crop and pasture use should total 731,000 

acres, about 211,000 acres more than would be utilized assuming about 70 

percent of the land expected to be utilized under OBERS E' conditions. This 

difference would gradually diminish over time because of higher OBERS produc- 

tion levels and the increasing need to bring less productive agricultural land 

into production. By 2020 baseline land use would exceed OBERS by only 133,000 

acres, roughly 22 percent, compared to 41 percent in 1990. 
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Figure 5-4 

CROPLAND AND PASTURE IN PRODUCTION, CURRENT 

AND PROJECTED WITHOUT ACCELERATED RESOURCE 

DEVELOPMENT, BLACK WARRIOR RIVER BASIN, 1975-2020 
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Projected yields associated with baseline production would average about 5 
percent less than OBERS yields. This is because the lower OBERS E' production 
levels could be produced largely on capability class I-III cropland, while the 

projected baseline land use assumes that a substantial amount of class IV land 
would remain in production. 

Gross income from crops and beef on pasture assuming 1978 prices should total 
about $76 million in 1990, 50 percent above OBERS E' as shown in table 5-10. 
Net returns would vary in about the same proportions. Crop receipts in 1990 

are projected to exceed 1977 sales by about 50 percent. 

Table 5-10 - Income and cost comparisons, baseline and OBERS E' scenerios, 
Black Warrior River Basin, 1990 and 2020. 

; 1990 ; 2020 

Item 1/ : Baseline : OBERS E! Baseline : OBERS E' 
------------------- Million dollars------------------- 

Gross income: 76.0 50.7 97.8 74.8 

Crops Som 30.6 653.5 44.5 

Beef § veal 20,5 201 eit 30.3 

Production costs 46.6 30.2 60.8 44.3 

Net returns 29.4 ey 38.0 30.5 

1/1978 dollars 

Water Use Projections 

Projected water use for the basin indicates that 11.2 billion gallons of water 

will be withdrawn for use by other than hydroelectric plants during 2020. 

Hydroelectric plants are projected to use 13.5 billion gallons per day by 

2020. 

A total of 24.7 billion gallons of water will be used per day in the Black 

Warrior River Basin by 2020. Including evaporation losses of 170 million 

gallons per day, this will result in the consumption of 686 million gallons of 

water per day in 2020 (table 5-11). Appendix 2D gives whole county projected 

water use data for nine counties included in the Black Warrior River Basin 

Study Area. 

The public water supply in 1990 is projected to be 1.2 times the amount used 

in 1975 and 1.6 times that amount in 2020 (table 5-12). The projections use 

the 1975 and 1977 water use rates as a base coupled with basin population 

projections. The residential per capita use rate is assumed to increase 1.0 

percent per year. Increased water use efficiencies and reuse should result in 

very little change in industrial and commercial per capita use patterns. 

Future sources of supply were estimated in cooperation with the Alabama Public 

Water Supply Division, Alabama Department of Public Health. The supply from 

impoundments, streams, wells, and purchase arrangements was considered. 
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The sources of public water supplies are expected to remain at about the same 

ratio of ground to surface water. More study will be required to locate 

additional reservoir sites that can be developed to store surface water for 

areas where ground water supplies are inadequate. Generally, the problem area 
is limited to the portion of the basin north of Tuscaloosa. Table 3-4 shows 
withdrawal use of water by sources and principal use. 

Total rural and agricultural water withdrawal in 1975 was estimated to be 22 

million gallons per day (table 3-4). Irrigation, livestock, and catfish are 

expected to increase slightly in the future. Due to the fast rate of expan- 

sion in rural water systems, private domestic water use is projected to remain 

about the same. 

There are no serious shortages of water for livestock and rural domestic 
purposes in the basin. The sources of water for livestock are generally 
streams and farm ponds. Water supply is limited only during an extended 
drought period. Wells are the normal source of water for rural domestic use 
with few cases of water shortages having been noted. These are generally 
caused by faulty pumping equipment or wells that are too shallow. 

Forestry 

Timber Production-- The total demand for roundwood products is projected 
to increase from an estimated 78 million cubic feet in 1975 to 194 million 
cubic feet by the year 2020, (table 5-13). The demand for round pulpwood is 
increasing at a faster rate than for other forest products and is expected to 
surpass the demand for saw and veneer logs and other forest products within a 
few years. Statewide, the pulp and paper industries have grown more rapidly 
than any other major industrial group. 

Table 5-13 - Projected roundwood production, Black Warrior River Basin, 

1960-2020 1/. 

1960 1970 1975 1980 1990 2000 2020 

Total roundwood 44 67 78 104 128 145 194 

Round pulpwood 16 31 37 50 65 78 119 

Saw logs, veneer 28 36 41 54 63 67 ia 
logs and other 
forest products 

1/ Estimates based on OBERS projections for Alabama. 

Supply and Demand-- The projected growth (supply) and removals (demand) 
for the basin's growing stock tree volume are displayed in table 5-14. At the 
present time, there is a surplus of growth over removals. This surplus was 
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estimated at 85 million cubic feet in 1975. However, removals as a result of 
the growing demand for roundwood products are increasing faster than growth of 
the timber resource. Removals are expected to exceed annual growth shortly 
after the year 2000. This projected deficit, 30 million cubic feet by the 
year 2020, amount to nearly 12 cubic feet per acre averaged over the forest 
land base. The projections of growth and removals assume present management 
trends will continue into the foreseeable future. 

Table 5-14 - Growth and Demand for softwood and hardwood growing stock, 
Black Warrior River Basin, 1960-2020. 

CC errr SC rrr ee 

Year : 

1960 1970 1975 1980 1990 2000 2020 
~-------------- Million cubic feet------------------- 

re ee 125 974 1800 187. 191195 «196 | 

Softwood 99 116 118 120 120 120 Thy. 

Hardwood 26 58 62 67 vA 75 79 

ee G4 San lan S0uases95eet: ul 56000) ¢167e0n = 4187-50. 2260 

Softwood 28 oF 65 89 107 Liz 136 

Hardwood 20 ZS 30 47 60 70 90 

Source: USDA Forest Service, Southern Forest Experiment Station, Alabama 
Forests Trends and Prospects, 1973. 

The situation is especially noteworthy where softwood species are concerned. 
While demand is expected to continue to increase significantly throughout the 
projection period, growth will begin to decline beyond the year 2020. 

Demand for both hardwood and softwood products is expected to exceed the 
available supply soon after 2000, gradually forcing price levels upwards. As 
timber prices approach levels competitive with crop or livestock enterprises, 
additional land will be planted to trees, ultimately increasing timber sup- 
plies. Severe shortages and extreme prices could exist in the interim period, 
unless management acts to correct the problem between 1980 and 2000. 

Growth Versus Removal-- Demands for timber are putting ever-increasing 
pressures on the basin's forest resource, figure 5-5. The growing stock 

growth rates have been increasing and will continue to do so but at a decreasing 
rate as the resource potential of 87 cubic feet per acre is approached. In 
1975, the basin was producing about 67 cubic feet per acre annually or 77 
percent of its potential. Growth rates under present management trends are 

expected to reach 73 and 77 cubic feet per acre per year respectively for the 
years 1990 and 2020. This projected increase in growth rates will help meet 

the projected demands for forest products from the basin. However, the effect | 
of increased growth is somewhat offset by the expected declines in the commercial 

forest land base. 



Figure 5-5 - Potential and projected growth rates and projected removal rates 

for growing stock, Black Warrior River Basin, 1970 - 2020. 
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The 1975 annual rate of removal, 35 cubic feet per acre, was 52 percent of the 
annual growth rate. Removals are expected to approach a rate of about 65 
cubic feet per acre per year by 1990, representing about 85 percent of the 
growth rate. By the year 2020, projected growing stock removal rates of about 
90 cubic feet per acre per year will not only exceed the projected growth 
rates, but will exceed the timber growing potential of the basin as well. 
This means that if present forestry trends continue, the commercial forest 
land would be unable to meet sustained demands even if every acre of forest 
land was producing at its potential, which is highly unlikely. 

Forest Production Losses as a Result of Surface Mining-- Based on surface 

area disturbance projections for the study area, it is estimated that future 
levels of coal production will have a significant impact on the basin's forest 
growth potential (table 5-15). Most of the areas identified as having surface 
mining potential presently are supporting forest vegetation. Available 
information suggests that surface mining will result in an average three-year 
loss in forest productivity from the time surface mining activity begins until 
Site rehabilitation is complete. 

Table 5-15 - Total forest land out of production each year, Black Warrior 

River Basin, 1975 - 2020 1/ 

Average area of Total forest land 
Projection forest land out of production Annual loss of 

period disturbed annually each year timber production 

------ Acres------- ------Acres------ ----Cubic feet--- 

1975-1990 3,930 11,800 840,000 

1990-2020 6,630 19,900 1,497,500 

1/ Assuming: Three-year clearing-mining-rehabilitation cycle, 85 
percent of surface mined area is forest land, all disturbed forest 
land will be restored to forest vegetation without loss in 
productivity. 

Source: Forest Service estimate. 
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A determination of the overall effect of surface mining on the basin's forest 
resources is beyond the scope of this study. Hence only general consequences 

of the severe land disturbances usually associated with surface mining can be 
speculated in table 5-15. 

In the long term, it is likely that surface mining will result in a net loss 
of the total area of forest land as some of the reclaimed areas are converted 
to other uses such as pasture for livestock. It is also possible that forest 
soil productivity will be reduced in some areas and that revegetation efforts 
may not result in the reestablishment of well stocked stands of commercial 
quality trees. 

Positive effects_are also a possibility. Opportunities likely will occur to 
establish pine stands on sites previously occupied by low grade hardwoods 
prior to surface mining. Productivity potential of some poor sites may 

actually be improved following reclamation and the establishment of forest 

vegetation. 

Future Mineral Production 

The Black Warrior River Basin has sufficient reserves to meet future needs for 

clay, shale, sandstone, chalk, dolomite, red iron ore, limestone, and sand and 

gravel (figures 3-24 and 3-25). Only limited supplies can be expected from 

the small reserves of brown iron ore, manganese, and phosphate deposits. 

The value of non-energy mineral production for the past few years in Alabama 

has increased rapidly (figure 5-6). This increase is apparently related to 

increased construction activity and rising energy costs. The Geological Survey 

of Alabama estimates_that_this trend will probably continue until the year 

1985. The growth rate should then level out to approximately the same general 

trend as the increase from 1950 to 1970. 

Construction materials, particularly those adjacent to population growth 

areas, will be in greater demand. Cement, lime, sand, gravel, clay, shale, 

and crushed stone will continue to be the primary construction materials. 

However, new applications and greater demand for expanded aggregate are 

expected. 

Table 5-16 and appendix 15 give the projected tonnages and acres of disturbed 

land to be expected as a result of mining non-energy minerals from 1975 to 

1990 and 1990 to 2020. Although for some commodities the acreage is large, 

most of the material will be mined from several widely scattered areas, and 

actual disturbed acreage for any one place will be relatively small. 

Projections of coal mining activity shown in figure 3-27 indicate the areal 

distribution of probable areas to be strip-mined from 1975 to 1990 and 1990 to 

2020. Table 5-17 gives the estimated production and probable amount of 

surface area to be disturbed during these periods. 

The estimates for future strip-mine production are based on projections to the 

year 2000 of the cumulative change in annual production rates (tonnages) from 

1966 through 1977. Beyond the year 2000, no annual increase in rate was 

applied because of anticipated competition of other energy sources with coal. 
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Table 5-16 - Estimated non-energy mineral production and disturbed acreage 
in the Black Warrior River Basin by county and mineral for 
the periods 1975-90 and 1990-2020. 

1975-90 1990-2020 
County and Tonnage :Disturbed Tonnage : Disturbed 

commodity acreage acreage 
Thou. Thou. 

tons Acres tons Acres 

Jefferson _— 

Clay & shale 10, 000 100 24,000 500 

. Sand & gravel 890 50 3, 800 230 

Limestone aggregate ‘ 120,000 1, 200 505,000 5,000 

cement 16,000 160 70,000 700 

Blount 
Sand & gravel 2, 500 150 9,900 600 

Dimension sandstone 18 1 80 4.5 

Clay & shale 130 * 300 * 

Tuscaloosa 

Sand & gravel 5, 000 330 20,000 1,200 

Clay 5, 000 E25 30,000 3,000 

Greene 

Sand & gravel 700 40 3,000 160 

Hale 

Sand & gravel 500 45 2,000 120 

eeeareary. ete 
*To be mined in conjunction with coal mining. No new disturbed acreage. 

Source: Alabama Geological Survey 
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Table 5-17 - Estimated coal production and probable area to be disturbed 
by surface mining in each of the eight coal-producing counties 
of the Black Warrior River Basin for the periods 1975-1990 and 
1990-2020. 

Probable surface area 
Estimated production to be disturbed 

County 1975-1990 1990-2020 1975-1990 1990-2020 
-=-Million tons----- -=--Square’ M1 .====aee 

Blount 16.8 5235 Oey 30.4 

Cullman 1953 66.6 TOS 34.8 

Etowah OS 0 -03 0 

Fayette 622 Lfeere SIRS) 1039 

Jefferson 74.6 240.6 2Oa.9 8325 

Tuscaloosa 61.0 205-7 26.3 89.2 

Walker 87.9 Dire 41.6 1323 

Winston 20.6 Gy eg Led 39.2 

Source: Alabama Geological Survey 

In computing the area that will probably be disturbed, an average thickness of 
strippable coal for each county was estimated and a tons-per-square mile 
factor was obtained. This factor was divided into the estimated production 
values for each county. Underground mining will generally produce only 
relatively insignificant areas of disturbance at the surface. Therefore, no 
estimated production rates or probable areal extent of future underground 
mining has been made for this report. 

PROBLEMS AND NEEDS 

Floodwater Damage 

Basin floodwater damages, mostly urban, are projected to increase in the 
future. The increase in damages is expected to result primarily from inflated 

damageable values of major fixed improvements in urban areas. The increase in 
agricultural damages will come primarily from the increase in quality and 
associated value of agricultural products produced rather than from extensive 
land use changes. Damaging floods occur almost every year in urban areas 
throughout the basin, however, most damages occur in Birmingham and Tuscaloosa. 
Agricultural damages are most severe in Hale and Tuscaloosa Counties. 

5-28 
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U.S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 

NOTE: This map is suitable for broad planning 

Purposes only. For more detailed infor- 
mation, contact your Soil Conservation 
Service Field Office. 

Le 
iff vu Ore tand— 

Co) 

Paw 

Figure 5-7 

GENERAL FLOOD PRONE AREAS 
BLACK WARRIOR RIVER BASIN 

_ STUDY AREA 
py | ALABAMA 

oO 5 10 15 

APPROXIMATE SCALE - MILES 

LOCATION MAP 

SOURCE: Data compiled by SCS 
River Basin Planning Staff. 

AUGUST 1978 4-R-36284 

USDA—SCS—FORT WORTH. TEXAS 1979 REVISED AUGUST 1978 BASE 4-R-35608 
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INDEX OF WATER RESOURCE DEVELOPMENT PROJECTS 

Municipal and Industrial Water Supply Reservoirs 

/\ Lake Catoma (Cullman) Lake Purdy (Birmingham) 

[> [> / Lake George (Cullman) Lake Tuscaloosa (Tuscaloosa) 

LN Inland Lake (Birmingham) Lake Nicol (Tuscaloosa) 

[> [> Harris Lake (Tuscaloosa) 

U. S. Army Corps of Engineers Projects 

iN >) i 

(1) Gainesville Lock and Dam Holt Lock and Dam 

; 
© Voy 

Warrior Lock and Dam John Hollis Bankhead 

(3) Lock and Dam 

William Bacon Oliver Lock and Dam 

Soil Conservation Service 

P. L. 566 Watershed Projects 

W-D pig Prairie-French Creeks Elliotts Creek 

EO eter ey) Creek 

W-3) cance Creek 

Dodson-Langston Creeks 

Tombigbee RC&D Projects 

Greene County Recreation Area Fayette City Lake 

; (M&I Storage) 

River Road Recreation Area 

Alabama Department of Conservation & Natural Resources-- 

County Recreation Lakes 

Flint Creek 

Luxapallila Creek 

JVOO Mud Creek 

Lake Lurleen 

(Tuscaloosa County) 

Sportsman Lake 
(Owned by city of Cullman) 

Dp Walker County Lake 

Ow (2) Fayette County Lake 

Alabama Power Company Project 

[1] Lewis M. Smith Lake and Power Dam 

U. S. Forest Service Project 

C1) Brushy Lake (2) Payne Lake 
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U.S. DEPARTMENT OF AGRICULTURE y ! i SOIL CONSERVATION SERVICE 

LEGEND 

Active Approved Application 

Construction in Progress 

VN Cantonal : Project Completed 

Oo 

Project Terminated or not Active 

Navigation Lock & Dam (Corp. of Engr.) 

= = Power Generator (Ala. Power Co.) 

ool 
SEY 9S) 

NOTE: SEE INDEX OF WATER RESOURCE 

DEVELOPMENT PROJECTS FOR 

NAME AND TYPE OF PROJECT. 
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Figure 5-8 

STATUS OF WATER RESOURCE 
DEVELOPMENT PROJECTS 

1978 
BLACK WARRIOR RIVER BASIN 

STUDY AREA 
ALABAMA 

5 10 

APPROXIMATE SCALE - MILES 

\ Un, ‘ 

SOURCE: Data compiled by River-/ © 
on, 

Basin Planning Staff. , 
SEPTEMBER 1978 4-R-36294 

USDA—SCS—FORT WORTH, TEXAS 1979 5-35 REVISED AUGUST 1978 BASE 4-R-35608 
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Flood problems along the middle and lower reaches of the major streams are 
largely caused by comparatively infrequent general rains which cover large 

areas for prolonged periods of time. When such flood producing storms occur, 
they cause considerable urban and agricultural damages. On the tributaries, 
an average of about three to four floods occur annually. 

The total flood plain in the basin area incurring damages is about 330,000 
acres. The study assumes that this acreage will remain constant over time. 

Figure 5-7 shows general flood prone lands in the study area. Flood plain 
land use is shown in table 5-18 for each county in the basin. Annual flood 
damages for these counties are projected to increase from $1,076,000 in 1975 

to $1,311,000 in 1990 and to $1,626,000 in 2020 (see table 5-19). These 
increased damages are based on projected increases in the value of urban 
properties and agricultural production for the years 1990 and 2020. Increased 

urban flood damages are based on increased real value of existing urban 
properties rather than future expansion into flood hazard areas. Rural flood- 

water damages based on agricultural production relate directly to the manage- 
ment of land used for crops and pasture and to a lesser degree to other rural 
values. Appendix 16 includes additional information on flood plain land use 
and damages by watersheds in 1975. 

Some flood damages have been alleviated by structural and nonstructural 
measures included in water resource development projects within the basin. 
The status and location of these projects are shown in figure 5-8. 

Sheet and Rill Erosion 

Gross Erosion-- Acres of cropland and pastureland needing sheet and rill 

erosion control is shown in table 5-20. The magnitude of this problem is 

shown in table 5-21. In 1975, 80 percent of the cropland and 6 percent of the 

pastureland needed additional treatment measures to bring soil loss tolerance 

to an acceptable level for sustained productivity. A description of the 

methodology and assumptions supporting the analysis of erosion and treatment 

needs by county is shown in appendix 17. Whole county data are presented in 

appendix 17D. A more detailed accounting of the extent, location, and type of 

erosion treatment needed by county is presented in a seperate SCS report 

"Sheet and Rill Erosion, 1975, 1990, 2020 for Black Warrior River Basin and 

Nine Whole Counties Within the Basin Study Area'', released in 1980. 

It is projected that about 77 percent and 75 percent of the cropland will need 

conservation treatment to reduce sheet and rill erosion in 1990 and 2020 

respectively. The 20 percent to 25 percent of the cropland shown in table 

5-20 as needing only maintenance treatment may be more intensively cropped and 

still maintain soil loss at the acceptable "soil loss tolerance" ("'T")*. 

Projections in Table 5-21 indicate that 94 to 97 percent of the basin's 

pastureland will be treated for sheet and rill erosion to the acceptable soil 

loss tolerance by 1990. Soil resource group numbers 17, 22, 38, 44,745, 49, 

50 and 51 (appendix 14B) now in unimproved or idle pasture will make up the 3 

* Soil loss tolerance ("T"') is the estimated maximum average soil loss that 

can be tolerated and still achieve the degree of conservation needed for 

sustained, economical production in the foreseeable future. These rates 

are expressed in tons of soil loss per acre per year. Rates of 1 ton to 

5S tons/acre are used in Alabama, depending upon soil properties, soil 

depth, and prior erosion. 
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percent to 6 percent excessive sheet and rill erosion. Soil resource group 45 
should be removed from crops and pasture and established to forest because of 
the excessive rate of sheet and rill erosion occurring on that land. 

A forest land erosion inventory of the Black Warrior Basin was conducted by 
the USDA Forest Service during the summer of 1977. The erosion rates are 
relatively low when considering the entire forested area of the basin. The 
average surface erosion rate is 1.53 tons per acre per year, which gives an 
estimated erosion volume of 4.1 million tons of soil eroded per year (table 
5-22). 

Table 5-22 - Annual on-site erosion commercial forest land, Black 
Warrior River Basin, 1975. 

Source 
of as 

erosion Area Erosion rate Annual erosion 

1000 Acres Tons/Acre/ Year 1000 Tons 

Undisturbed 2,385.9 0.06 148.9 

Logging 85.2 O22 19.0 
Work roads seal 69.70 25: 1ap ek 

Skid trails 8.8 26.80 25505 

Fire 44.2 0.95 42.0 
Grazing 90.5 4.24 384.0 
Mechanical a 2 ; 
Site prep AI=0 13.90 57 0e. 

Total 209427, Toa V120..0 

ee ee 
Source: USDA Forest Service, unpublished forest land erosion report, 

Black Warrior River Basin, 1978. 

The highest erosion rates and the greatest amount of erosion losses are 

associated with the transportation system, work roads and skid trails, used to 

remove timber products from the harvest area and mechanical site preparation 

for timber regeneration. Collectively, these practices affected only a little 

over 3 percent of the basin's forest land in 1975, but they accounted for 86 

percent of the total forest erosion. In contrast, undisturbed forest lands 

which are about 89 percent of the total forest lands, account for less than 4 

percent of the total forest land erosion losses. Grazing disturbances oc- 

curred on about 3 percent of the forest land in the basin, but is blamed for 

over 9 percent of the erosion from the forest. Fire and logging are less 

serious causes of erosion, together disturbing about 5 percent of the total 

forest land area but producing less than 2 percent of the erosion losses 

(figure 5-9). 
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Poorly applied forest management practices, such as... 

abusive logging 

operations, 

or excessive site 

preparation for 

tree planting, 
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can result in... 

soil erosion and 

inadequate seedling 

establishment, 

gullied, unserviceable 

logging roads, 

and sediment deposits. 



Figure 5-9 - Forest land erosion, percentage by source, Black Warrior 

River Basin, 1975. 

Natural 3.6% 

Logging 0.5 % 

Skid Trails 

Fire 1.0% 

Grazing 

Mechanical Site 
Preparation 

Source: USDA Forest Service, unpublished forest land erosion report, 
Black Warrior River Basin, 1978. 

In the Black Warrior River Basin, approximately 11.5 percent of the commercial 
forest land or about 308,800 acres had been disturbed by forest operations and 
were producing erosion at accelerated rates. These operations include har- 
vesting, site preparation, and regeneration of both pine and hardwoods. 

Table 5-23 shows total gross erosion from forest land projected to the year 
2020. Erosion from disturbed forest land is expected to increase in the 
future as timber harvesting and management activities are intensified in 
response to greater demands for forest products, resulting in a larger propor- 
tion of disturbed forest land. Erosion from undisturbed forest land declines 
throughout the projection period because of the shrinking proportion of forest 
land unaffected by forest management activities. 

Table 5-23 - Projected average annual gross erosion from commercial 
forest land, Black Warrior River Basin, 1975-2020. 

Commercial 

forest land 1975 1980 1990 2000 2020 
leat attetetetetetete Thousand tonsS---------------------- 

Undisturbed 149 135 130 io 114 

Disturbed 3,978 Sa2L6 6,290 7,054 9,428 

Total erosion 4.127 Saou 6,420 Eekrs 9,542 

Source: Forest Service estimate. 
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Land Treatment Needs-- Future erosion reduction needs were projected 

based on capability class (erodibility) of the land, (figure 5-10), projected 

land use, (appendix figures 6-1 to 6-7), and projected rate of application of 

erosion reduction measures - assumed to continue at the current rate of 

increase. It was assumed that the level of forest management would remain at 

the same proportionate levels in projected years as for 1975. The total 

acreage disturbed by work roads, skid trails, and mechanical site preparation 

was included in the forest category. Existing programs will not significantly 

reduce erosion resulting from these soil disturbing timber management activities. 

The future erosion reduction acreage needs are the needs which will not be met 

through ongoing programs. Table 5-24 summarizes acreage where treatment through 

going programs is not providing adequate erosion reduction. For details 

supporting this table, the reader is referred to the separate erosion report 

(Appendix 17). 

Table 5-24 - Land needing erosion reduction measures, Black Warrior 

River Basin, 1975 through 2020. 

Land Use 1975 1990 2020 

oano------- iidusand Acres <-<-==---3--= 

Cropland 423 356 310 

Pastureland 20 14 Zp 

Forest 89 145 225 

ee eS 

Total 532 215 560 

Dee ee 
eee 

Source: River Basin staff estimates. 

Accelerated Erosion 

Accelerated erosion is defined as erosion that is damaging to offsite or 

downstream areas. Accelerated erosion differs from sheet and rill erosion in 

magnitude; it is a more advanced stage of erosion after sheet wash and rills 

have enlarged. The areas are usually steep and devoid of protective vege- 

tation. 

About 121,000 acres, roughly 3 percent, of the area of the basin is considered 

to be eroding at an accelerated rate. However, about 56 percent of the total 

erosion and 69 percent of the total sediment yield comes from this 3 percent. 

Tonnage of erosion is shown in table 5-25. Roadside erosion and other ac- 

celerated erosion degrades the aesthetic quality of the landscape and damages 

costly roads and other structures. 
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Sheet and gully erosion damages . . . 

the land and 
crops and 

deposits sediment 
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waters of 2 "= ‘) 
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Erosion is 

a problem on 
construction sites, 
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U.S. DEPARTMENT OF AGRICULTURE {/ i] ¥ d SOIL CONSERVATION SERVICE 4 4 

SOIL LEGEND LEGEND OF LIMITATION 

SOILS OF THE PRAIRIES 

SUMTER-OKTIBBEHA 
, ey . 

SEVERE SOILS OF THE MAJOR FLOOD PLAINS AND TERRACES 

CAHABA-MYATT oe ate y dy 
SOILS OF THE COASTAL PLAINS S % ; PLA i( MODERATE 

LUVERNE-SMITHDALE 

LUCEDALE-SAVANNAH-RUSTON 

SLIGHT SOILS OF THE LIMESTONE VALLEYS AND UPLANDS 

COLBERT-REMLAP-DOWELLTON 

DECATUR-BODINE-FULLERTON a 
SOILS OF THE APPALACHIAN PLATEAU 

MONTEVALLO-TOWNLEY-ENDERS 

NAUVOO-TOWNLEY 

LINKER-HARTSELLS-ALBERTVILLE 

roy o WYNNVILLE-HARTSELLS-ALBERTVILLE 

FLEE HARTSELLS-LINKER-TOWNLEY 

Pp 
To CK ey, 

Figure 5-10 

EROSION HAZARD 

BLACK WARRIOR RIVER BASIN 
STUDY AREA . 
ALABAMA 

5 10 

APPROXIMATE SCALE - MILES 

SOURCE: Original draft by SCS yy, : = 
Soil Survey Staff. 

AUGUST 1978 4R-36281 

REVISED AUGUST 1978 BASE 4-R-35608 USDA—SCS—FORT WORTH, TEXAS 1979 

oe 





Table 5-25 - Accelerated erosion, Black Warrior River Basin 

1975-2020. 

1975 1990 2020 
Source of erosion 1000's of tons eroded annually 

Mined land 9087.5 1594.1 2714.4 

Accelerated areas, gullies 

and other similar areas 4400.4 4153.7 4958.7 

Roadsides and road 
surfaces 2808.0 2667.6 23ese8 

Streambanks and stream- 
beds 646.2 648.2 Polat 

Totals 16,942.1 9,063.6 10,951.4 

Sediment 

Sediment yield is defined as the total sediment outflow from a drainage area, 
measured at a cross section of reference, and in a specified period of time. 
Average annual sediment yield at selected stream points was estimated from 
projected erosion rates. Sediment is accounted from two major sources of 
erosion; sheet and rill, and channel or accelerated erosion. Not all of the 
eroded material from a watershed is sluiced through a stream system to the 
sea; normally less than S50 percent of the eroded material reaches a stream and 
there are continuous transit losses after sediment enters a stream, so that 
the larger the drainage area, the lower the ratio of sediment yield to erosion. 

Topography, shape of the watershed and other factors also affect the per- 

centage of eroded material carried as sediment by a stream. 

Estimates of sediment yield and sediment discharge, from the two major sources 

of erosion are shown for 1975, 1990, and 2020 (table 5-26). Sediment yield is 
directly proportional to erosion and is affected by land use changes, erosion 
control measures, and by the sediment trapping effect of slackwater reservoirs. 
The projected erosion/sediment yield tables reflect land use changes and 

erosion control measures that can be expected to be effective by 1990 and 
2020. There are no major reservoirs planned for the basin that will affect 
sediment discharge. 

Water quality records in the basin are inadequate for determining suspended 
sediment concentrations; therefore, sediment concentrations were extrapolated 

from erosion/sediment estimates (table 5-27). Suspended sediment concen- 
trations on an average annual basis are only a very general indicator of water 

quality since most sediment will be carried by a few large storms and almost 
none moved by low flows. Table 5-27 shows estimated long-term average annual 
suspended sediment concentration at selected points (figure 5-11) along the 

major streams. 

9-53 



+
 

,e
8z
ey
os
tq
,,
 

pu
e 

,P
Te
TA
,,
 

UI
eM

Ie
q 

Vo
Ue
Ta
TF
IP
 

ay
} 

ST
 

SI
TO
AT
|S
aI
 

UT
 

UO
T 

Je
 

T
N
U
M
D
D
e
-
-
W
e
a
a
q
s
U
M
O
p
 

Z3
UT
NU
TQ
UO
D 

e
a
r
s
 

yo
 

qu
no

wy
 

/
€
 

*
p
a
e
q
e
o
t
p
u
t
 

q
u
t
o
d
 

ay
. 

8
u
t
y
s
e
a
a
 

‘
s
u
o
q
 

ut
 

‘q
ua
mt
pe
s 

jo
 

qu
no

wy
 

/
7
 

“
p
e
q
e
o
t
p
u
r
 

q
u
t
o
d
 

oy
} 

03
 

‘
q
u
e
w
t
p
a
s
 

se
 

‘w
eq
ys
hs
 

w
e
a
r
z
s
 

a
y
 

A
q
 

p
e
r
a
A
T
T
e
p
 

aq
 

07
 

p
e
q
o
e
d
x
e
 

st
 

je
Yy

. 
[
e
T
I
a
j
e
W
 

p
a
p
o
r
s
 

jo
 

a
8
e
q
u
a
c
i
a
g
 

A
 

%S
8 

sd
ez
q 

Qg
T 

st
jo

do
ua

g 
79
 

LZ
 

SE
 

ll
y 

08
st

 
1€
Z 

S
L
E
 

6L
4 

0°
72

 
=
 

OS
OT
 

9°
 

€S
h 

9°
 

€S
y 

Ao
ta
re
M 
y
e
 

T_
 

FO
 

YI
no
y 

Il
 

%S
8 

sd
ez

q 
Gy

] 
ro
Ts
1E
K 

99
1 

10
1 

€9
 

46
01

 
4
9
 

€2
4 

O°
7€

 
TI
86
1 

0°
07

 
=
 

=F
II

Z 
8°
 

£6
6 

8°
 

£6
6 

Q3
T 

t0
TI

1e
qM

 
ol
 

%S
8 

sd
ez
. 

GS
T 

19
4T
TO
 

€S
 

04
 

€l
 

4S
€ 

89
7 

98
 

O'
ly

 
€S
9 

0°
"%

 
6S
€ 

0°
 

29
1 

0°
 

29
1 

GS
T 

49
4T

TO
 

6 

%0
6 

Sd
ex

q 
es

oo
yT

eo
sn

y,
 

ax
e]

 
£6
 

LS
 

9€
 

99
S 

LS
E 

60
7 

SL
E 

75
6 

0°
7z

 
75

6 
0°
74
 

0°
74

 
es
oo
Te
os
n]
, 

ax
e]

 
8 

%S
8 

sd
e1

q 
GS
T 

31
°H
 

78
 

09
 

tz
 

47
S 

66
€ 

Sh
 

0°
62
 

7Z
0‘
T 

O'
EZ
 

=
 

ze
d 

Z°
 

S
E
Z
 

Z°
 

S
E
Z
 

(8
1 

IT
OH

 
L 

%S
8 

Ss
de

1r
q 

Gy
] 

pe
ey

xu
eg

 
A]

 
LE

Z 
88
1 

SI
8‘

Z 
ZL
S‘
t 

s€
z‘

T 
o-

Ez
 

LS
8°
9 

S°
€l
 

OL
T‘

6 
€°

ZS
0€

 
6°

€S
S 

GS
T 

pe
ay

yu
eg

 
9 

Jo
ti

zz
em

 
y
o
e
T
g
 

(3
) 

ye
G¢
 

so
ye
yT
 

ma
ta
Xk
eg
 

8 
p
u
e
[
U
]
 

wo
1s

 

as
ie

yI
St

p 
Ju

sW
Tp

as
 

sa
pn
To
uy
T 

ZH
O‘

T 
4Z

E 
SI
L 

ZH
O'

L 
=
 

4Z
E 

St
L 

O'
”€
 

£5
6 

0°
0%

 
68

S‘
E 

O*
72

0°
T 

“3
°0

6 
Ar

za
qi

ny
 

9
 

“
A
T
 

y
s
n
o
I
0
7
J
T
 

(
4
)
 

*
y
z
o
g
 

Y
s
n
o
0
T
 

03
 

a
8
1
e
Y
I
s
S
T
G
 

*%
40

6 
sd

ex
q 

ay
ey
 

ma
ta
ke
g 

€l
 

8 
S 

O€
L 

18
 

64
 

0°
44
 

78
1 

0°
92
 

~=«
«68

I 
1°
€9
 

1°
€9

 
ay
ey
T 

ma
ta

ke
g 

(€
) 

“Y
q 

Y
s
n
s
0
T
 

03
 

a
8
i
r
e
y
s
s
T
g
 

*%
96

 
sd
ez
q 

ay
e]

 
pu
ez
uy
 

6 
S 

4 
98
 

IS
 

Se
 

0°
94

 
II
I 

O
e
 

LE
L 

1°
04

 
1°

04
 

ay
e]

 
pu

ey
uy

 
(Z

) 

z
 

-a
ye
y]
 

p
u
e
t
u
y
 

03
 

a
s
a
z
e
y
o
s
t
g
 

"
 

"%
96

 
sd

ea
q 

oy
ey

 
pu

eT
y3

ty
 

l 
v7

) 
€ 

€9
 

LE
 

92
 

C
u
v
e
e
 

0°
8%

 
76

 
- 

L°
8Z
 

ex
e]
 

pu
eT
ys
ry
 

{t
y 

“H
q 

Ys
ns
07
T 

: (8
) 

(1
) 

(3
) 

ye
G¢

 

‘Y
q 

Aa
ta

q{
ny

 
wo
rz
 

ad
ae

yo
st

g 
7€

4°
Z 

9L
S*
T 

8
8
 

"€
7°

Z 
OL
S‘
 

86
8 

O
E
 

H
E
C
 

0°
0%

 
06

2‘
4 

no
t7
't
 

86
7°

 
86

L 
“4

d 
ys

nd
07

 
9)
 

A
r
z
a
q
t
n
y
 

4 

*y
q 

Ae
sd

ts
 

9 Ad
ta

q{
ny

 
Wo

ry
 

a8
i1

ey
os

tg
 

97
78
 

gl
y 

9%
€ 

"7
8 

8L
4 

9%
€ 

G°
9€
 

g0
E‘

T 
GU

lG
ee

 
LL

 
Ga

k 
T°
0S
S 

T
O
S
S
 

Aa
sd

tg
 

9 Az
ia

qi
ny

 
€ 

“y
a 

Ar
za
qq
ny
 

ya
oq
g 

Aa
sd

tg
 

wo
rz
 

a8
1e
yo
st
gq
 

00
z 

Iy
1 

6S
 

00
Z 

Ty
 

6S
 

S
t
y
 

7E
E 

Or
Sc
. 

LE
G 

I°
9L
 

T°
9L

 
ay

ey
 

ya
tw

s 
wy

 
“1

3s
up

 
A
a
s
d
i
g
 

rd
 

%0
6 

sd
e1

q 
ay

ey
 

YI
tW
S 

88
 

IS
 

BE
 

78
8 

80
S 

OL
E 

O
V
E
 

47
64
'T
 

0-
02
 

6
2
8
 

T
 

- 
@°

 
17

6 
ax

e]
 

YI
Tw

S 
) Ad
 

Aa
sd

tg
 

I 

“y
q 

Ka
sd
rt
g 

a
a
 

n
e
r
 

nn
n 
a
n
n
e
 

n
e
r
s
 

e
n
 

in
an
e 

ee
e 

n=
=—
—)
 

GL
6L

 
==
 

==
 
e
e
 

e
e
 
e
n
e
r
 

a-
--

- 
1(
3)
 

9e
GE
 

s
y
i
e
w
o
y
 

s
u
o
}
 

s
u
o
}
 

s
u
o
}
 

s
u
o
q
 

s
u
o
}
 

s
u
o
q
 

7
,
 

s
u
o
q
 

¥
.
 

su
o 

“t
u 

“b
s 

‘t
w 

‘b
s 

y
o
e
e
l
 

jo
 

a
w
e
u
 

y
o
e
a
i
 

oo
o 

Oo
ot
 

00
01

 
O0

OO
L 

00
01
 

00
01
 

_o
rz

et
 

=0
00

L 
_o

fI
et

 
OO
OT
 

“u
mI

9y
 

S/
M 

pu
e 

‘o
u 

qI
 

S/
M 

Su
tq

no
r 

“y
Os

SI
p 

‘
s
o
r
a
 

“
s
o
l
a
 

p
l
a
t
A
 

‘
s
o
l
a
 

“
s
o
l
a
 

/t
 

*T
9q

 
/t

 
‘T
?9
a 

q
u
o
w
t
p
s
e
s
 

T
e
w
]
 

“T
eI

09
V 

q2
90
y4
S 

T
e
]
 

“T
e0

0V
y 

32
90
y4
S 

*T
ao
00
e 

R
 

“u
Ue
YD
 

T[
I4

A 
x
 

Ya
aq
NS
 

7€
 

ao
an
os
 

A
q
”
 

/@
 

99
3n
0s
 

a
s
i
e
y
o
s
t
p
 

.
u
s
w
t
p
a
s
 

Aq 
ptatA 

quauwrtpas 
a
o
i
n
o
s
 

A
q
 
u
o
t
s
o
l
g
 

eagle a8eutelg 

“$
L/
6L
 

S
u
T
I
N
O
Y
 

Q
U
e
W
T
p
e
s
/
U
O
T
S
O
I
g
 

UT
Se

g 
IS

AT
Y 

AO
TI

Ie
EM

 
YO

eT
gG

 
A
r
e
w
u
m
s
 

- 
97
-¢
 

eT
Qe

] 



+ ,a81eyosTg,, 
pue 

,
P
T
A
T
A
,
 

UI9MI98q 
GOUaTETFTIP 

a
4
 

ST 
S
I
T
O
A
T
a
S
a
I
 

UT 
U
O
T
I
e
T
N
U
M
I
I
e
-
-
W
e
I
T
Z
S
U
M
O
P
 

S
u
r
n
u
t
j
u
 aqewtqyse 

gos 
:90mn0g 

0) 
YUauTpes 

jo 
junowy 

/T 

e
e
 

S
S
 

e
e
e
 

09 
104 

Lit 
9LL 

6z 
061 

ce 
8vE 

84 
OzE 

6£€ 
197 ‘

Z
 

€y1‘T 
e
y
‘
 

€1 
O€T 

S 
0s 

€ 
7
 

919°T 
919‘T 

879 
849 

SHI 
SHI 

"8 
Ses 

/{ 
a8zeyostg 

= 
PLATA 

q
u
o
w
t
p
a
s
 

O
S
 

L60‘T 

ele 

Ley 

€Ly 

ZL
E‘
Y 

86E'T 

671 cE 

9¢ 

00z‘Z 

7£6 SLT 

“Taooe 

3 

“ueYo 

9
0
1
n
o
0
s
 

€90‘I 

SIO‘T 

Lee 

SSB 

76S 

€67‘6 6€E‘E 

6Lé ScL 
038 

ZH
E 

SY
 

674 ‘TI 

£87 

888 ‘
T
 

<—=—=—-==— 
suo} 

T
i
t
 

pue 
jeay4s 

q 
uotso1ry 

a
 

0. 

COS 

SS 
Z9E 

Oot 
699 

"7 
6ST 

L€ 
BLE 

SS 
99€ 

762 
7476‘ 

Gz0‘T 
¢z0‘T 

l 99 

S 
647 

% 
SE 

OLE‘T 
O
L
E
 

€LS 
€LS 

411 
411 

99° 
799 

*
n
o
u
l
-
-
-
-
-
-
-
-
-
 
w
e
e
 
ee 

ee 
e
e
e
 

e
e
 

/T 
a8zeyostqd 

: 
PLATA 

quawWIpas 

6S 

9470‘ 

7SZ 

86S 

9€4 

7l
t‘
4 

6LE‘T 

£6 

8S 
0”
 

987 ‘
Z
 

06
8 

O9L 

"Te09e 

g 
“ueYyD 

9
2
i
1
n
o
0
s
 

£98 

L9S*T 

€€Z 

ZOL 8S8 

GOter 78L°Z 

96 c8 8S 

€96‘Z 

S
I
‘
 

S8- 

0S4‘T 

L
e
e
 

pue 
2
0
4
s
 

e
e
 
N
E
 

e
n
 

EEETEEEEEEEEEEEEEESEEEEEEEREEEEEET 

0661 

TOTIIeEM 

yoeTg 
FO 

Y
I
N
 

(8ST 
t
o
t
e
m
 

@3T 
I94TTO 

esooTeosny, 
aye] G8T 

319H 

GsT 
p
e
o
q
y
u
e
g
 

J
O
T
A
I
e
M
 

Y
O
e
T
Y
 

(3)7eGE 

A
r
z
a
q
t
n
y
 

9 
“Aq 

3sns07T 

ayeyT 
m
o
t
a
d
e
g
 

ayeyT 
puepuy 

ayeyT 
puelysty 

“AT 
Ysns0TJ 

(®) (1) (3) 7eS€ 

"Hq 
y
s
n
o
o
y
 

9
 
A
r
z
a
q
t
n
y
 

AKasdts 
p) Arrzaqtny 

‘aq 
A
z
z
e
q
r
n
y
 

eyeyT 
yqtus 

‘wy 
‘aqysup 

A
v
s
d
t
s
 

ayeT 
yqtus 

) 
44 

Aesdts 

“y¥q 
Aasdts 

1(3) 7eSE 

Yyoeaa 
fo 

oweu 
pue 

‘ou 
qJ 

S
/
M
 

Il 

OL (4) (€) 
(2) (1)s 

5-55 

y
o
e
a
r
 

3
u
t
q
n
o
r
 

q
u
e
w
t
p
e
s
 

Or 
t
t
 

A
 

“
0
z
0
Z
 

p
u
e
 

0
6
6
1
 

3
u
t
q
n
o
y
 

q
u
o
e
u
T
t
p
e
s
/
u
o
t
s
o
l
r
g
 

u
t
s
e
g
 

T
e
A
T
Y
 

A
O
T
A
T
e
M
 

Y
O
R
T
Y
 
A
x
e
w
u
m
s
 

- 
9
2
7
-
S
 
9
T
9
e
L
 



Table 5-27 - Estimates of average annual suspended sediment concentrations 
along the Black Warrior River System by major sediment source. 

Sediment Source of sediment : 

Reach Sheet Accelerated Total 

No. erosion : erosion : Sediment 

-—---------------- Mg /1--------------===== 

1 Smith Lake 1975 204 206 410 

1990 ES, ES 308 

2020 204 186 390 

2 Sipsey Fork 1975 387 700 1088 

1990 305 338 643 

2020 470 363 833 

3 Mulberry @ Sipsey 1975 316 327 643 
1990 226 222 448 

2020 280 234 514 

4 Mulberry @ Locust 1975 316 436 752 

1990 219 215 434 

2020 320 207 S20 

5 Locust @ Mulberry 1975 B51 119 470 

1990 272 LZ 444 
2020 a27 174 501 

6 Warrior @ Bankhead 1975 190 182 372 
L&D 1990 147 113 260 

2020 193 116 309 

7 Warrior @ Holt L&D 1975 378 779 1158 

1990 515 329 844 

2020 355 358 713 

8 North River @ Lake 1975 296 380 676 

Tuscaloosa 1990 218 238 456 

2020 266 170 436 

9 Warrior @ Oliver 1975 32 74 106 

L&D 1990 21 28 49 

2020 28 a 79 

10 Warrior @ Warrior 1975 330 394 724 
L&D 1990 244 209 453 

2020 314 219 533 

ll Warrior @ Tombigbee 1975 402 235 637 
1990 330 224 554 

2020 406 oie 623 
nn 

Source: SCS, USDA 
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The water quality problems related to sedimentation are those of reservoir 
storage capacity, degradation of aquatic habitat, and reduction of aesthetic 
quality. Silt and clay resulting from soil erosion cause turbid water. 

Turbidity is aesthetically objectionable as well as detrimental to the stream 
ecosystem. 

Impaired Drainage 

There are 468,900 acres of land with a wetness hazard in the basin. This 
includes about 86,500 acres of cropland and 90,900 acres of pasture. These 
are lands with a surface or internal drainage problem or both. They are 
usually lowlands or those having a constant or occasional high water table. 

Excess surface and/or subsurface water often interferes with utilization of 
land for crops. Growth and response to management and use is unpredictable. 
Where wetness occurs, reduced yields generally result. Late planting and the 
inability to cultivate, apply insect controls and harvest crops on a timely 
basis results in reduced yields as well as inefficient use of energy and 
labor. Table 5-28 shows this land by soil capability classes for the year 
1975. 

Table 5-28 - Use of Class IIw, IIIw, IVw, and Vw soils in the 

Black Warrior River Basin, 1975. 

Soil Capability Class 
and Subclass 

Land use IIw IITIW IVw Vw Total 

Cropland oe at 700s 185600 14,300 1,900 86,500 

Pasture 39,400 20,200 24,300 7,000 90,900 

Forest 46,200 63,600 89,700 83,900 283,400 

Other 4,200 1,800 1,800 300 8,100 

TOTAL 141,500 104,200 130,000 93,100 468,900 

Source: SCS analysis of land use by soil group utilizing 1975 

SRS data. 

Except for isolated instances, no drainage of woodland or land in "other"' 

category is being done. Therefore, all drainage needs pertain only to the 

177,400 acres of land in crops and pasture with excess wetness in the basin. 

Taking into consideration the acreage on which drainage has been installed and 

discounting the acreage that suffers primarily from overflow and flooding 

along streams and rivers, the net amount of cropland and pastureland needing 

drainage is 90,000 acres. Table 5-29 shows the drainage needs for crops and 

pasture by soil capability classes for each county in the basin for the year 

1975. Land use projections indicate that crops and pasture grown on "wet" 

soils will increase to 195,000 acres in 1990 and drop slightly to 191,000 in 

2020. 
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Table 5-29 - Drainage needs for crops and pasture by soil capability 
classes in the Black Warrior River Basin, 1975. 

C-Cropland Soil Capability Class 

County P-Pastureland IIw II Iw IVw Vw Total 

P 310 3,440 130 - 3, 880 

Cullman c ~ 3, 320 7 ~ 3, 320 
P 520 5,050 - - 5,500 

Etowah c 210 ~+1,570 20 = 1, 800 
P ' 60 430 20 - 510 

Fayette G 190 920 170 - 1,280 

P 60 810 120 - 990 

Greene c 2, 840 190 760 40 3, 6au 

P 1, 400 ~ 1,200 800 3,400 

Hale C 6, 460 1,030 2,030 980 10,500 

P 6,680 570 7,180 3,660 18,090 

Jefferson G 140 540 - = 680 

P - 640 - - 640 

Marengo C 2,160 - - oy 2,160 
P 1,100 - - - 1,100 

Marshall C - 630 - - 630 
P - 280 - - 280 

Perry C 260 110 230 290 890 

P 740 50 420 410 1,620 

Tuscaloosa Cc 330 1,670 5250 290 7,540 

P 410 770 2,940 1,070 5,190 

Walker C 180 850 - - 1,030 

P 1, 330 4,890 2450 - 8,370 

Winston C - 570 _ ~ 570 

P 150 - - - 150 

TOTALS c 13, 330 15,680 9,690 1,600 40, 300 

P 12,760 16,930 14,160 5,940 49,790 

26,090 32,610 23, 850 7,540 90,090 
Source: SCS analyses of land use by soil group utilizing 1975 SRS crop data. 



The current application rate of drainage measures applied to projected use of 
"wet" soils for 1990 indicates_net drainage needs of 90,000 acres. Accel- 
erated installation of such measures after 1990 will reduce net needs to 
78,000 acres for 2020. 

Inadequate Water Supplies 

The Berry, Fayette, and Oneonta water systems have been identified as needing 
additional supply of municipal and industrial water. The areas identified as 
not being able to meet future needs from present sources of supply were 
reviewed with local community officials and planning agencies. Those areas 
with limited supply and available water storage sites will be studied for 
feasibility. Many communities will develop available wells and streams 
through ongoing programs to supply projected needs except where surface stor- 
age would provide the best source of additional water supply. 

Inadequate Forest Production 

In 1971 there were approximately 2,729,000 acres of forest land in the basin 
capable of producing commercial roundwood products. Unfortunately, only a 
small percentage of these lands are sufficiently well stocked with commer- 

cially desirable tree species to achieve the optimum level of roundwood 
production without some type of stand treatment. Table 5-30 is a breakdown of 
the basin's forest lands by area condition. 

Table 5-30 - Forest land area condition, Black Warrior River Basin, 1971. 

Thousand Percent of 

Condition acres forest lands 

No serious treatment needs 

Generally well stocked with 
desirable trees 91.3 3 

Condition needing treatment 

Overstocked with desirable trees 2745 1 

Well stocked but containing a low 
percentage of desirable trees Ie lies 66 

Moderate stocking with desirable 
trees but site conditions inhibit 

full stocking 52757, 20 

Poor stocking of all trees 271.4 10 

Totals 2,729.2 100 

Source: USDA Forest Service, Southern Forest Experiment Station, Alabama 

Forest Survey, 1972, Black Warrior River Basin Summary. 
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Stocking is a measure of the extent to which the growth potential of the site 
is utilized by trees or preempted by vegetative cover. For the purposes of 
this analysis, those areas less than 60 percent stocked were considered poorly 
stocked. Of the total commercial forest land in the basin 271,400 acres, 

roughly ten percent, were in the poorly stocked category in 1971. Seventy- 
five percent of those poorly stocked stands were on sites capable of producing 
commercial pine roundwood. Private ownership accounted for 84 percent of the 
poorly stocked stands. Sixty-one percent of the poorly stocked areas were 
considered prime forest lands. 

When the quality of the timber was taken into account, only about 3 percent of 
the forest lands are adequately stocked with desirable trees and do not re- 
quire stand improvements to achieve acceptable production levels. Desirable 
trees are growing stock trees that have no serious defects to limit present or 
prospective use, are of relatively high vigor, and contain no pathogens that 
may result in death or serious deterioration before rotation age. They com- 
prise the type of trees that forest managers favor in silvicultural operations. 
The remaining 97 percent of the forest lands have stand conditions such that 
optimum stocking with desirable trees cannot be achieved without some type of 
silvicultural treatment. Treatment needs are variable depending on stand 
composition and other site conditions. 

Insufficient Recreational Facilities 

Demand for outdoor recreation in the Black Warrior River Basin is increasing 
faster than is the population. Several state agencies are concerned with this 
problem and are working to increase recreational opportunities in Alabama. 
Foremost is the Alabama Department of Conservation and Natural Resources, 
Division of Outdoor Recreation. Auburn University completed an extensive 
Statewide Comprehensive Outdoor Recreation Plan (SCORP) in 1975. Since 
planning regions in the comprehensive plan did not follow hydrologic bound- 
aries, a separate recreational analysis for the basin study area was developed 
utilizing Alabama SCORP standards for recreation participation by the public 
and the capacity of individual facilities to satisfy these damands. These 
standards, reflected in table 5-31, were combined with population projections 
and inventories of available facilities to develop net recreational needs for 
future time periods. 

Demand, Supply and Facility Needs -- Four land and water based activi- 
ties-fishing, swimming, camping, and picnicking-were analyzed. These are the 
primary recreational activities that would possibly be affected by land and 
water development. It is realized that much of the land and water area re- 
quired can be used to satisfy several needs, either concurrently or at dif- 
ferent seasons of the year. Demand, supply and needs for four recreational 
activities are presented in table 5-31. 

Swimming: Demand for swimming in impoundments should increase about 33 per- 
cent by the year 2020. To satisfy this demand will require the development of 
an additional 152 acres of beaches to supplement the 44 acres reported in 
1975. Present demand of 2.65 million occasions already exceeds capacity. 
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Recreation may be... 
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or hiking. 



Camping: Demand for camping is usually satisfied in one of three ways--tent 
camping, trailer camping, or group camping in cabins or lodges. In 1975, 
there were 2,500 individual sites in the basin developed especially for tent 
camping, and trailer/tent camping. Combined, they had a capacity of 1.12 
million activity occasions. Total demand is expected to rise from 1.43 million 
occasions in 1975 and to 1.90 million by 2020. 

Picnicking: Picnicking demand by 2020 should be about 4.76 million occasions 
annually, 1,180,000 more occasions than in 1975. About 2,562 tables are 

available for picnicking in the basin. There is a deficit of 750 tables, and 
this deficit should increase to more than 1,800 tables by 2020. 

Fishing: Fishing needs exhibit an exaggerated deficit because the demand was 
based on the resident population and the supply was assumed to be limited to 
resources within the basin. Consequently, the needs are not discounted for 
fishing trips satisfied by resources outside the basin. There is a resident 
demand for 7.7 million occasions of fishing. Although there is about 78,000 

acres of aquatic habitat available to supply this demand, there would be a 
current deficit of about 51,000 acres of water for fishing if the needs were 

to be met within the basin. By 2020 this deficit will increase to 93,000 
acres; 

Loss of Wildlife Habitat 

The principal concerns associated with fish and wildlife management are pol- 
lution, deficient wildlife populations where habitat is good, inadequate 
harvests because of limited access, lack of incentives for private landowners 
to emphasize wildlife management in their agricultural operations and either 
loss or modification of habitat. Other important problems with more localized 
impact include (1) habitat degradation associated with strip mining in Walker 
County; (2) beaver damage to farmland in Tuscaloosa and Hale Counties; and (3) 
intensive angling pressure in large impoundments, especially for bass. 

Various segments of society place different values on fish and wildlife. The 
landowner may value these resources for the income he derives from hunting and 
fishing fees. To the sportsman, fish and wildlife represent the opportunity 
to enjoy nature while in pursuit of his quarry. Others believe that wildlife 
is important for its contribution to esthetics and for its value to natural 
ecosystems. Some believe that fish and wildlife resources are subservient to 

technological progress. Plans for solving fish and wildlife problems must 
include compromises and trade-offs by all segments of society. 

Loss and modification of upland wildlife habitat can be attributed to tech- 
nological advances of man. Land is cleared of woody vegetation to make way 
for more improved plant species. Wildlife may be severely affected if a 
monoculture results which furnishes little food and cover for wildlife. 

Industrialization and subdivision of large rural tracts of land for country 
homesites have placed additional pressure on wildlife habitat. The mere 
presence of people forces the migration of some wildlife species to other 
areas. In many instances, homesites along streams and lakes are also preferred 

wildlife areas. Wildlife populations within the sphere of influence of these 
developments are also affected. 
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Pollution of water areas in the Black Warrior Basin has resulted in the 
degradation of the fishery resource. In volume, sediment is the prime pol- 
lutant in bodies of inland water. Industry, cities, and towns find it con- 
venient to dump wastes into water areas. Excessive and improperly applied 
chemicals and fertilizers from agricultural operations also contribute to 
pollution problems. 

Wildlife management on a broad scale is far from simple. Game laws are diffi- 
cult to enforce in some areas. In other areas where enforcement is not a 
limiting constraint, proper hunting regulations and harvest methods have not 
produced expected results. A breakdown in communications between landowners 
and wildlife officials, in matters pertaining to management practices, harvest 
methods, and numbers to be harvested, have also decimated game populations in 
some locations. Multiple land use based on only immediate economic return 
results in wildlife's receiving the least emphasis in management. Intensive 
use of land for either crops, pasture, or range often degrades wildlife 
habitat. 

Many fisheries administrators are constantly bombarded by anglers' claims that 
bass fishing is deteriorating. It has been shown that continued high rates of 
bass harvest over an extended period in certain waters may lead to signifi- 
cantly deminished bass reproduction because of changes in fish population 

structures. 

Black bass populations seldom constitute more than 5 percent of the total 
biomass of natural fish communities, averaging less than 10 pounds per acre in 
unmanaged waters. Moreover, anglers tend to exert a disproportionate amount 
of the angling pressure specifically for bass (about 42 percent of all warm 

water anglers fished for bass in 1975). Consequently, bass populations are 

subject to intensive angling pressure. 

Once fish populations become acutely imbalanced in large impoundments, remedies 

for the problem are costly, prolonged and often limited. It is understandable 

that resource managers are concerned over the concentrated bass angling pres- 

sure and consider it justifiable that either judiciously selected minimum size 

limits on bass be imposed or reservoir zoning be considered. 
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CHAPTER 6 

COMPONENT NEEDS 

SUMMARY OF COMPONENT NEEDS 

While study results indicate projected demand for food, feed and fiber from 
agricultural land can be met without accelerated resource development, there 
is an urgent need to improve both land use and management so as to reduce 
erosion, sediment and agricultural-chemical runoff into streams. Such action 
could improve water quality and help to insure an adequate agricultural land 
base for future production. Component needs for improving use and management 
efficiencies of land and water resources, serve as the basis for alternative 
plan formulation. 

Based on the comprehensive water and related land resources inventory of the 
basin presented in Chapter 3 and the problems and needs identified in Chapter 
5, component needs were developed as shown in table 6-1. 

Those component needs most likely to be applicable in achieving the national 
economic development objective have been identified as primarily NED and shown 
in table 6-1. Likewise, other component needs identified as being primarily 
EQ in table 6-1 are basic to achieving the environmental quality objective. 

Flood Damage Reduction 

Basic data on the extent of flood problems and conditions were obtained from 
published reports and by a reconnaissance survey of all watersheds within the 
basin. This information was supplemented by interviews with landowners, 
county and city officials and SCS personnel. Detailed information on the 
extent of the flooding problem can be found in appendix 16. The study revealed 
a flood problem on about 330,000 acres of flood plain. Public Law 83-566 and 
Resource Conservation and Development projects (RC§&D) for flood control in 
place or expected to be installed by 1990 would provide protection on about 
33,000 acres which were therefore deducted from the total. In addition, there 
are 244,000 acres of forest in the flood plain where flood damages are in- 
Significant. This area was also deducted leaving a net of 53,000 acres 

(20,000 acres of cropland, 23,000 acres of pastureland, and 10,000 acres of 

other uses) needing flood damage reduction by 1990. No flood control projects 
were identified for installation under future without accelerated resource 
development after 1990; therefore, the 2020 needs would remain at 53,000 

acres. : 

Forty-six communities within the basin have been identified as having a flood 

problem. Two flood control projects (Elliott Creek and Mud Creek) expected to 

be installed by 1990 would provide some protection for two of these communities. 

These were deducted from the total to obtain a net need of 44 in 1990. No 

other urban flood control projects were identified for installation under 

future without accelerated resource development conditions after 1990; there- 

fore, the 2020 urban flood control needs would remain at 44 communities. 
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Sheet and Rill Erosion Reduction 

Needs for cropland and pastureland were projected for the years 1990 and 2020. 
These projections assumed a continuing trend toward efficient agricultural 
land use allocation throughout the state. In 1975, 865,000 acres of the basin 
were classified as cropland or pasture. Total projected acreage of these uses 

is estimated to be 894,000 in 1990 and 858,000 in 2020. 

Treatment accomplishments to reduce sheet and rill erosion to the standard set 
by (SCS) Technical Guides for Alabama show going programs and planned projects 
can provide adequate treatment on 525,000 acres of cropland and pastureland by 
1990. This acreage was deducted from 894,000 to obtain a net treatment need 
of 369,000 acres for 1990. Net needs for 2020 were determined in a similar 
manner. 

Erosion damage reduction needs may be expressed in number of acres that are 
eroding at excessive rates or in tons of excessive erosion. Either expression 
is based on the concept that each soil has a tolerance (''T') for some erosion 
and erosion in excess of that tolerance will be mining the resource base. * 
Areas that are eroding at rates of ''T’ or less can sustain crop yields and, 

conversely, areas that are eroding at rates in excess of ''T' should be used 
differently or treated for erosion control in order to restore or maintain the 

resource base. Cropland and pastureland soils in the basin have "'T" values 
ranging from 1 to 5 tons per acre per year. 

Erosion reduction needs were quantified by expressing the amount of total 
erosion in excess of the tolerance of the land use base. Net erosion reduc- 
tion needs were determined by comparing ''T'' erosion with the projected erosion; 
the excess being the reduction need. 

Estimates for 1990 indicated that the projected 894,000 acres of cropland and 
pastureland can tolerate 2.9 million tons of erosion annually, but will be 
losing 4.7 million tons; 858,000 acres can tolerate 2.7 million tons but will 

be losing 3.9 million tons by 2020. 

Eighty six percent of the erosion on the basin's commercial forest land is 
attributed to logging engineering. Excessive forest land erosion results in 
reduced site productivity and contributes to sedimentation. The key to 
solving the erosion problem related to forest management is the adoption of 
logging systems and roads designed to maintain site productivity and to 
minimize the potential for erosion and the transport of eroded materials to 
the stream systems. 

The Alabama Forestry Commission published a preliminary set of "Recommended 
Forest Management Guidelines" to control non-point pollution from silvicultural 

practices in 1977. The commission is preparing a Silvicultural Runoff Manage- 
ment Plan for the state in accordance with section 208 of the Federal Water 
Pollution Control Act, Public Law 92-500. The plan will consist of a program 
designed to minimize non-point pollution resulting from forest management 
activities. Soil disturbance and movement will be controlled through the 
application of the recommended guidelines also known as best management 
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practices. The program will be implemented following its approval by the 
Environmental Protection Agency. Implementation of a system of best manage- 
ment practices basin wide could have a significant impact on erosion reduction 
on commercial forest land. 

Reduction of Accelerated Erosion 

Reconnaissance surveys by SCS field personnel and analysis of data developed 
for the National Resource Inventory (NRI) were used as a sample for expansion 
to estimate accelerated erosion in the basin. These estimates indicate that 
there are about 121,400 acres of land eroding at an accelerated rate in the 
basin. These areas include active gullies and other seriously eroding lands, 
such as unreclaimed mined lands and bare, eroding roadbanks. Three percent of 
the land produces 56 percent of the erosion and 69 percent of the sediment in 
the basin. 

Existing conservation programs are expected to about keep pace with develop- 
ment of new gullies and accélerated erosion. Streambank erosion is expected 
to increase slightly. Mined land erosion is expected to drop markedly as mine 
operators reclaim most land mined annually and the Rural Abandoned Mine 
Program (RAMP) begins to have effect. Quantified needs for erosion reduction 
were arrived at by assuming the "desired future" condition that would produce 
a clean environment is 3 tons per acre per year erosion (table 6-1). Future 
needs were obtained by projecting the rate of development minus reclamation 
through ongoing programs then subtracting the remaining erosion (3 tons per 
acre base erosion). 

Reduction in Sedimentation 

The underlying needs behind the goal for reduction in sedimentation are 
improvement of general water quality, aesthetic quality, and fish habitat. 
Other efforts are aimed at reduced silting of streams and reservoirs, and 
reduced deposition on flood plains. All but one of these goals is qualita- 
tive. However, the fishery goal is quantified and is a good indicator of, 
general stream cleanliness and quality. 

The Environmental Protection Agency (EPA) states that freshwater streams, 
where there is a fish population, should normally have no more than 80 mil- 
ligrams per liter (mg/1) of suspended solids, however, higher concentration 
can be tolerated for short periods without harm to the fishery (3,000 mg/1 for 
no more than 10 days at a time). This level of suspended solids is approxi- 
mately equal to the condition obtained if erosion is 3 tons per acre over the 
entire watershed. This "desired future" condition would result in sediment 
production of about 3.6 million tons annually. Projected annual sediment 
yield is expected to be 8.7 million tons by 1990 and 9.6 million tons by 2020. 

The "desired future'' sediment subtracted from the "projected future condition 
without plan" is the sediment reduction need shown in table 6-1 as 5.1 million 
tons/year in 1990 and 6.0 million tons by 2020. 

Parts of the basin, mostly pastures and forests, are already producing less 
sediment than the "desired future'' maximum. These areas are considered to be 
contributing to the meeting of the goal of sediment reduction. 
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Improved Drainage 

Land use projections indicate that crops and pasture grown on "wet" soils will 
increase from 177,000 acres in 1975 to 195,000 acres in 1990 and drop slightly 
to 191,000 acres in 2020. Figure 6-1 gives the relative amounts of cropland 
and pastureland expected to be grown on the various capability classes of 
"wet'' soils in the basin. Also shown are the drainage needs for crops and 
pasture for 1975, 1990, and 2020. 

Drainage Needs 

Soil 

Capability 

Class 

Thousands Of Acres 

1990 ; 1990 

Cropland Pastureland 

Figure 6-1 

DRAINAGE NEEDS OF CROPS AND PASTURES ON “WET” SOILS, 

1975, 1990 AND 2020 IN THE BLACK WARRIOR RIVER BASIN 
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Additional Water Supplies 

A total of five public systems needing 4 million gallons per day (MGD) were 
identified for 1990; by 2020, 41 MGD will be needed. This includes Birmingham 
and Jasper, both increasing their use of water from the Warrior River. 

Additional Recreation Facilities 

An extensive survey of Alabama's recreational facilities in 1974 pinpointed 
the location and size of existing facilities. All recreation projects funded 
for construction were also assumed to be in place. The total of existing and 
funded facilities were deducted from anticipated needs, leaving a complement 
of facilities needed for development by 1990 and 2020. Component needs were 
addressed in Chapter 5 and are summarized in table 6-1. Fishing needs are 
overstated by perhaps 50 percent or more because existing surplus supplies 
adjacent to the basin boundaries was not considered. However, these areas can 
and currently do supply a significant portion of the resident demand for 
fishing. 

Present needs for picnicking indicate a shortage of 750 tables. This appears 
to be a very realistic figure and may be slightly underestimated due to 
localized shortages. Camping needs reflect a deficit of about 700 sites and 
impoundment swimming is inadequate to meet 1975 demands by approximately 103 
acres. 

Increased Output of Wood Products from Commercial Forest Land 

The projected demand for wood products from commercial forest land will likely 
result in a deficit of 30 million cubic feet per year if present trends in 
harvesting and management continue beyond the year 2000. However, the forest 
resource base can easily meet these future demands through more efficient 
utilization of the wood resource and/or by increasing forest productivity. 

Improved utilization as used here includes all methods which result in con- 
version of a greater proportion of wood volume in a harvest area or timber 
stand into wood products. Examples include more complete utilization of 
harvest trees including stumps and limbs, increased use of salvable dead and 
cull trees and of less desirable species; and more complete utilization of 

Stands through multi-product harvesting operations. 

Increased forest productivity is meant to include all activities which will 
result in a greater overall production of commercial wood products from com- 
mercial forest land. Some examples include: (1) steps taken to reverse the 
trend of conversion of productive forest land to other uses, (2) establishment 
of commercial forest stands on suitable idle land, (3) increased stand pro- 
ductivity through the application of more intensive silvicultural management 
practices, and (4) measures taken to increase site productivity such as 
fertilization and use of superior planting stock. Specifically, the timber 
supply could be increased by: 
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Zi Maintaining the commercial forest land base at the 1975 level. This 
would increase net annual growth by 11 million cubic feet by 2020. 

oe Improving timber stand stocking and condition. This alone could poten- 
tially increase growth by 26 million cubic feet by 2020. 

Ss Reducing the mortality rate, which was about 15 million cubic feet per 
year in 1975. 

4. Increasing the utilization of the huge volume of cull and salvable dead 
trees in the basin. These inventory components accounted for 242 million 
cubic feet in 1975 and will probably remain a sizable portion of the 
inventory in future years. 

Se Improving the efficiency of utilization of timber volumes removed from 
growing stock. Ninety two percent of these removals were accounted for 
by round wood products in 1975. At present utilization rates, unused 
removals will total about 16 million cubic feet by the year 2020. 

Improve the Quality and Quantity of Fish and Wildlife Habitat 

Improvement in the quantity of fish habitat, based on consumptive demand, was 
discussed in the recreation section. Other qualitative aspects of fish habitat 
management have surfaced in this study including limiting minimum size of 
predator fish and intensifying management in small impoundments. A need to 
protect and improve fish population predator/prey relationships in large 
impoundments can be addressed by imposing judiciously selected minimum size 
limits on black bass. These large impoundments encompass about 40,700 acres in 
the basin. In addition, it is considered economically feasible to intensively 
manage small impoundments for fish production. Improved management is needed 
in about 8,500 acres of small impoundments. Accessibility to lakes and 
streams appears to limit utilization of the fishery in the basin. This is 
especially true around Smith Lake. It was determined that at least 5 addi- 
tional public access points can be justified on Smith Lake. 

Intensified wildlife management will be required on the existing wildlife 
Management areas to satisfy the unmet needs for consumptive and non-consump- 
tive purposes. This includes Black Warrior, Wolf Creek, and Oakmulgee Wildlife 
Management Areas with a total of about 167,000 acres. Intensified wildlife 
management on the Black Warrior area is important because of its proximity to 

large population centers. 

Protection of Endangered Species of Flora and Fauna 

A list of endangered plants and animals that occur in Alabama and are believed 

to occur in the basin was compiled from current state and federal listings. 

Presently about 40 plants and animals are classified as threatened or endangered 

on either the state or federal list. These organisms were assumed to be in 

need of protection even though an Endangered Species Act was passed by Congress 

in 1973 to conserve endangered and threatened organisms. Protection will be 

6-9 



reinforced by accurately mapping the known range of each species and increasing 
public awareness and habitat requirements of each. 

Potential Sources for Assistance in Meeting Problems and Needs 

In response to the January 9, 1979 request from the Office of State Planning 
and Federal Programs for assistance in conducting a USDA Cooperative Alabama 
Statewide Land and Water Resources Study, the Black Warrior River Basin Field 

Advisory Committee agreed to delay all Phase II activities in the Black 
Warrior River Basin Study and conduct this work during the Statewide Study. 
For this reason, the development of alternative plans and a suggested plan for 
resource development will be developed as part of the Statewide Study. In the 
interim, table 6-2 identifies some means by which resource needs can be met. 
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Appendix 1 
Scope and Objectives 

The overall purpose of water and land resource planning is to promote the qual- 
ity of life by reflecting society's preference for attainment of the objectives 
defined below: 

A. Enhancement of national economic development (NED) 

Through increases in the value of the nation's output of goods and services 
and improvement of national economic efficiency. 

B. Enhancement of the quality of the environment (EQ) 

Through the management, conservation, preservation, creation, restoration, 
or improvement of the quality of certain natural and cultural resources 
and ecological systems. 

The two major planning objectives, components of these objectives, and specific 
components developed by the USDA agencies engaged in this study and the Office 
of State Planning and Federal Programs are listed on the following page. The 

scope of some phases of the study was limited as indicated by the footnotes to 

the specific components. 
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Appendix 1A 
Relationship Between Study Objectives and State Goals 

The development of goals for state government was initiated by the Alabama 
Development Office in 1972 under authority granted this agency by Legislative 
Act 657 of 1969. The state's preliminary goals were developed with input from 
local and state government agencies, regional planners, special interest groups, 

various organizations and private citizens. 

The state's goals for ten functional areas of state government are presented 

below: 

Ls Strengthen the educational system in order to provide a quality education 
for all citizens including general, vocational, and technical-oriented pro- 
grams; adult education; and pre-school programs. 

fe Provide the means and opportunity for all citizens to meet their health 
needs through the expansion and the improvement of the quality and quan- 
tity of health services. 

ae Encourage economic development in Alabama at greater than the national 
average, but at the same time protect and conserve natural and human 
resources to the best extent possible. 

4. Provide for adequate shelter and living environments for all the citizens 
of Alabama, including an increase in quantity and quality of housing thre =a 
the cooperation of government and private enterprise. 

as Develop a natural resources program which will enhance and protect the 
natural environment for the social and economic betterment of the entire 
state. 

6. Develop an improved public safety and consumer protection system within the 
State: 

i Examine and reorganize state government to assure greater coordination 
and consolidation of governmental activities toward improving the quality 
of life in Alabama and insuring more efficient use of tax dollars. 

8. Improve and extend social services to all citizens through increased 
government participation. 

9. Promote the development of an improved, balanced transportation system (air, 
water, land) which emphasizes the use of existing facilities. Increase the 
quality and quantity of communications and utilization of facilities within 
Alabama. 

10. Design and implement comprehensive recreational and cultural programs that 
provide indoor and outdoor recreational and leisuretime opportunities. 
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The data developed during the basin study will contribute most to the goals for 
three of these areas; Economic Development, Natural Resources and Conservation, 
and Recreation and Culture. These goals and subgoals are: 

de Economic Development 

Goal: Encourage economic development in Alabama at greater than the 
national average, but at the same time protect and conserve 

natural and human resources to the best extent possible. 

Subgoals: 

A. Upgrade the quality of the labor force through manpower development. 

B. Develop and enforce adequate controls on development to preserve 
economically productive lands and to prevent haphazard developments 
in unincorporated areas. 

(. Place major emphasis on the attracting of higher-wage industries 
which will diversify the industrial base of the economy. 

a Develop state policy which will provide for the orderly and expanded 
economic growth of the state. 

E. Expand public financial support of economic planning and development 

activities. 

Natural Resources and Conservation 

Goal: Develop natural resources programs which will enhance and protect 

the natural environment for the social and economic betterment 

of the entire state. 

Subgoals: 

A. Encourage the efficient use of existing resources and the protection 

of the natural, scenic environment. 

B. Develop plans for the reclamation of salvageable and recycleable 

materials from solid waste. 

C. Promote the wise use of environmental resources to meet the energy 

needs of the state, utilizing interstate cooperation and environmental 

education. 

D. Promote environmental quality through the adoption and enforcement of 

state standards to ensure proper land use and pollution control. 

E. Encourage public purchase of open space and beaches to preserve and 

ensure the best use of these resources for the public good. 
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rs Initiate programs to evaluate and review the environmental impact of 
existing and proposed development within the state. 

G. Formulate and adopt differential tax structure legislation which 
will stimulate the development of energy resources while encouraging 
the efficient use of existing resources. 

oe Recreation and Culture 

Goal: Design and implement comprehensive recreational and cultural 
programs that provide indoor and outdoor recreational and 
leisure-time opportunities. 

Subgoals: 

A; Promote the improvement and development of parks and recreation 
centers. 

B. Promote a system of complimentary recreational and cultural facili- 
ties: 

C. Promote the development of varied, quality, outdoor recreation facil- 
ities. 

D. Promote and advertise the scenic, recreational, and cultural facilities 
of Alabama. 

The interrelationship between these state subgoals and Black Warrior Study Objec- 
tives is outlined in the following matrix: 
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STATE GOALS AND SUBGOALS 

1. ECONOMIC DEVELOPMENT 

GOAL: Encourage economic development in Alabama at greater than the 
national average, but at the same time protect and conserve natural 

and human resources to the best extent possible. 

SUBGOALS: 

A. Upgrade the quality of the labor force through manpower development. 
B.. Develop and enforce adequate controls on development to preserve 

economically productive lands and to prevent haphazard developments 
in unincorporated areas. 

C. Place major emphasis on the attracting of high-wage industries which will 
diversify the industrial base of the economy. 

D. Develop state policy which will provide for the orderly and expanded 
economic growth of the state. 

E. Expand public financial support of economic planning and development 
activities. 

2. NATURAL RESOURCES AND CONSERVATION 

GOAL: Develop natural resources programs which will enhance and protect 
the natural environment for the social and economic betterment 

of the entire state. 

SUBGOALS: 

A. Encourage the efficient use of existing resources and the protection of the 
natural, scenic environment. 

B. Develop plans for the reclamation of salvageable and recycleable materials 
from solid waste. 

Promote the wide use of environmental resources to meet the energy needs 
of the state, utilizing interstate cooperation and environmental education. 

Promote environmental quality through the adoption and enforcement of 
state standards to ensure proper land use and pollution control. 

E. Encourage public purchase of open space and beaches to preserve and 
ensure the best use of these resources for the public good. 

F. Initiate programs to evaluate and review the environmental impact of 
existing and proposed development within the state. 

G. Formulate and adopt differential tax structure legislation which will 
stimulate the development of energy resources while encouraging the 
efficient use of existing resources. 

3. RECREATION AND CULTURE 

GOAL: Design and implement comprehensive recreational and cultural programs 
that provide indoor and outdoor recreational and /eisure-time 
opportunities. 

SUBGOALS: 

A. Promote the improvement and development of parks and recreation centers. 
B. Promote a system of complimentary recreational and cultural facilities and 

programs with emphasis on public library development. 

C. Promote the development of varied, quality, outdoor recreation facilities. 
D. Promote and advertise the scenic, recreational, and cultural facilities of 

Alabama. 

ete 

L : 
Zz s. é 
74 c S = a 2 35 = ce 
ge ay ” + 2 o> 3 Ow Sein jes z SS eee Sens =% 3 Ng 38 a 32 =2 as e& |3 ie SEs |lgs [8 so pwTee is] [szi/2 Is Jf | Ss |8 

a) = Ss 3 sols si. 5/323 es 13 = 

at. t |= Seie | cigint (2i288 lez [8s Our Si ee isi le2ie [slslZ] .je)s25s (53 | wid 
=| 238 c 2 Els 2) S/sle/*|/se0 [<8 Ss Ss a sé So} ci} asset 3/3/3/ 9131 = of} ZU G 
a7 8 |3/ S|. . 3/5/3/8/5E 3 c/exsl§ Ore; 

o* SIsleszis Silol-/S/S1S5.9 o= 8 Zax 
wu ce = 25/9 Slselislelo|%65 Bo tls OD Ww Oo} 8ea|2lele ZB lelsislgizistse | esses za> 

2 = =|5 o Sle ose = © 
esses Sls gle gia Sisls5e | 8201 8 On0 
oS Silele a |e s|E Cig a § of e 3 oe 

GS} eeee alsels | Fels 2iesse (assis § - O32 sealelelesls |z)slglele|f23 |sesls2 z eZ 
| Ex f 3 EE} 2 1 Sls Slew ¢ ieee 2 = a bn 
| . 23/3 E315 3] S| al/Sisieiesas Seujee2 Ee You = = —_ > Ssiel So es g £ Ww 635/ 3/3 se) os 51513] o)% s6 126 816 2 x a Ww 

SESS S/o Slo El ul ele/ Sisk &3y Ertl’ = HO 
SEB) S/=/ 85/32) SE e/B/S/Sss sl Sess 5 2 2% 
gars seistislEl/El2izis ceux) cE&lES 2 vn 
2 2.2/2 Qi = = 4 3 o ao wf 

5S S18 a a5 ie a Wl o . Smeg . . . oO 3; : . 

St (Hise a & Sl El<inisiagi/Es< | §< ja < -ee 
: : , . wk 

- Nl + - A a and 

az 
=EO 

= 7 = of; 
= O22 

E Zz Z Ege —_— = ny 
Fe O ke a W 

Oo mn ut > 

_ ag ao er 
a roe s eo 
° <>& Sc Pe 
« ZS 2 z2 
° ea =3 ZO 
a 
< <w 35 
= zoe we 



89-TS6l 

€20°0 
7°8 

6°41 
0S*S 

ll 
cS" 6l 

Les 
99€ 

LI 
91-89 

“7S-8E6l 
0 

1°0 
4911 

006 *
 SZ 

a
 

94° £7 
BLE 

612 
€Z 

6
9
-
c
S
6
I
 

$
1
0
°
0
 

Lan 
oF S

S
T
 

008 ‘
9
1
 

Go 
9¢ 

SI 
941 

801 
ZI 

0
L
-
9
S
6
1
 

0 
0) 

C
a
o
c
L
 

0
0
8
°
S
 

Guel 
79° 

0¢ 
EG8o 

C
a
s
t
 

SI 

9L-72 
“8S-€S6T 

Utz 
0 

8°47 
0° 812 

0
L
6
‘
4
 

O75 
1 

9
0
°
6
1
 

TAS 
B
C
G
 

LE, O
L
-
C
L
 

“G9 
‘8S-€S61 

0 
0 

Car GG 
0OL ‘

6
1
 

10°2 
9
G
 
CC 

691 
1°48 

6 

9
L
-
1
y
 

‘
T
€
-
8
Z
6
1
 

6
1
0
°
0
 

LT 
oe69 

00€ ‘
S
S
 

LSAT 
L
E
U
 

68E°T 
L88 

Be 

9
7
-
7
7
6
1
 

70L°0O 
S°3 

7° 
T6L 

009‘°ST 
Coe 

6
6
°
1
2
 

Gel 
S°18 

Ce 

9
L
-
9
£
 6
1
 

4
0
0
°
0
 

C
G
 

L
a
c
s
 

0
0
0
‘
L
Y
 

6
9
1
 

C
O
L
E
S
 

7CS 
60€ 

6€ 

7
L
-
6
9
6
1
 

Seal 
6°€ 

Oi 
wo 

s
u
t
a
d
s
 

S 
6
9
-
6
S
6
1
 

0 
0 

c
o
l
l
 

0
7
8
6
 

OS*T 
o7 

O
C
 

VET 
imeos 

Ot 

T
e
-
S
e
o
r
 

£
0
0
°
0
 

Ca 
7° 9

S
 

0
0
9
‘
O
I
 

097 
1 

L
I
G
L
G
 

O0€ 
88T 

ce 

9
7
-
9
9
6
1
 

0
c
0
°
0
 

eel 
c
-
G
6
6
 

00€ 
‘0Z 

68° 
1 

CLAS 
G 

Sel 
€° 

16 
Or 

9
L
-
8
2
6
l
 

8
0
0
°
0
 

Ort 
9 9

C
L
 

009 ‘
9
4
 

e
3
8
1
 

0
8
°
7
7
 

GLY 
89 

847 

/€ 
wso 

fi 
Sapa 

/€ 
wso 

fl 
333 

/e 
wss) 

fe: ah [out 
PT 

isa 
“tu 

‘bs 

W
N
W
 

T
U
 T
Y
 

<= 
 wnwWTxey 

; 
a3se1sAy 

> 
: 

pore 
piodsea 

jo 

a
.
 

° 5 
2 
ek N

O
T
 
M
E
e
A
I
S
 

;<. 
w
e
 
t
e
e
 
h
l
 

odeurelig 
p
o
t
i
o
g
 

u
I
s
e
g
 

J
O
A
T
Y
 

J
O
T
I
Z
e
M
 

Y
O
R
T
G
 

‘
s
u
o
t
z
e
A
s
 

B
u
T
s
e
s
 

p
a
q
d
V
[
e
V
S
 

ye 

006799720 

B
S
O
O
[
P
I
S
N
]
 

ARIU 
ABATY 

YIION 

000%947¢0 eyqueurg ae9u AIATY YIAON 00SE94720 

JIOH 
4Akau 

yYooag 
ouRedtaany 

0087294720 queuroqy MOTIq Yya0I9 Sstaeg 000LS4970 BU0JIY 4991) V[IW VATY 

00509420 

eT TtAswepy teeu yooI) o8eT [IA 

00S9S420 

atAeg yIO4 YSNnds07T 

00
09
S4
%2
0 

STAIOW Yo0I9 Aoyany 000SS%Z20 

pueT2A2XT) 
AeP9U 

YIOF 
Y
S
N
I
0
}
 

0
2
7
7
S
7
C
0
 GAOIH YnuTeM Teeu SutAds 9vA0g 

0077S%70 

uewyeQ AeIU YI0I19 FTOM 000€S%7Z20 

Joysoyoueyy 
Y
o
o
)
 
J
a
q
e
m
y
o
e
 tg 0SZ0S*#70 

u
o
s
A
e
i
g
 

tJ
eo
u 

y1
04

 
A
o
s
d
t
s
 

00
00
64
72
0 

A
j
t
)
 

u
s
p
s
e
y
 

avesu 
ys0q 

Aasroqt ny 

“ou 
U
O
T
}
e
Y
S
 

S
U
I
s
e
s
 

UOT 
IRIOF 

MOT 
J
W
e
a
I
q
S
 

9
8
e
T
I
A
e
 

puUe 
w
n
u
t
u
T
W
 

‘
u
M
U
T
x
X
e
y
-
-
y
z
Z
 

o
T
q
e
y
 

x
t
p
u
e
d
d
y
 

A-8 



*
A
v
a
I
n
g
 

[e
dT

8o
0T

oO
ED

 
“s
g 

*g
Q 

‘
s
i
e
a
k
 

s
n
o
t
i
e
a
 

‘
e
w
e
q
e
t
y
 

o
y
 

eq
eE

G 
sa

oi
no

es
es

y 
1
3
3
e
M
 

:9
9a
Nn
0g
 

‘e
ar
e 

I
T
Z
0
T
o
I
p
A
Y
 

a
p
t
s
q
n
o
 

ea
ze

 
A
p
n
i
s
y
 

"B
or
e 

pu
e 

aw
tq
 

ur
 

A
T
W
A
O
F
T
U
N
 

p
a
q
n
q
t
s
j
s
t
p
 

st
 

F
z
o
u
n
z
 

ay
. 

ye
y}

 
B
u
r
u
m
s
s
e
 

‘
p
a
u
t
e
i
p
 

ea
ie
 

jo
 

9T
Tw
 

sa
1e

nb
s 

yo
eo
 

Wo
rz
 

p
u
o
d
a
s
 

to
d 

B
U
T
M
O
T
F
 

1
9
}
e
M
 

FO
 

Ja
aF
 

IT
qn
d 

Fo
 

As
qu
mu
U 

a
Z
e
r
e
a
e
 

ay
. 

ST
 

aT
tI
wW
 

a
z
e
n
b
s
 

1z
ad
 

p
u
o
d
a
s
 

ad
d 

qe
ae
aq
 

It
qn
9 

-
 

ws
d 

1c
 

‘I
E 

UO
 

p
a
q
n
q
t
a
q
4
s
t
p
 

AT
wW

AI
oO

FI
UN

 
az
aM
 

(°
24
 

[)
 

p
o
t
i
e
d
 

ou
tq
 

u
a
a
t
s
 

e& 
TO
F 

MO
TF
 

B
Y
 

[T
e 

FT
 

pa
ta
Ao
0D
 

aq
 

p
[
N
o
m
 

ea
rz

e 
a
S
e
u
t
e
r
p
 

ay
y 

Y
O
T
Y
M
 

03
 

Y
Q
d
a
p
 

ay
a 

sM
oy

g 
- 

*
I
A
/
‘
u
y
 

/
z
 

‘p
uo
sa
s 

su
o 

Su
rt
an
p 

j
u
t
o
d
 

u
s
a
t
3
 

e 
8
u
r
s
s
e
d
 

o
u
m
j
o
a
 

e 
8
u
T
q
u
a
s
a
i
d
a
i
 

a
8
i
e
y
o
s
t
p
 

Fo
 

aj
ez
 

a
y
 

ST
 

pu
oo
sa
s 

sa
d 

qa
az

 
It
qn
yg
 

- 
sj
o 

/T
 

91-SL6T 
“€l-L96T 

‘S96T 
O€9€747Z0 

Z7ST°0 
Tt 

L° 6
6
 

O
c
c
 

96°T 
€9°9Z 

ZyT 
B
u
e
 

OL 
poomuses1g 

Jesu 
YaeI9 

sapeysy 
OL-S46T 

0007%747z0 
S9T‘0 

\®e 
6°96 

00€ 
‘ZT 

€9°T 
£1T° cc 

L0Z 
Let 

GZ 
a3qaheq 

Jesu 
yaeI9 

e[t{[Tedexnyy 
g
e
 

e
a
 

o
g
 

es BE 
e
e
 

ee) 
e
e
 

e
e
 
e
e
 

e
e
e
 

TL-7S61 
006S94zZ0 

T00°0 
T'0 

L° 6
6
 

00z‘Z 
66°0 

Ly°€T 
9
7
h
 

e
e
t
 Z
e
 

LT 
OLOqsuseIN 

APBU 
Yo9eIQ 

2TIW 
xsaATy 

' 
0L-9S6T 

00769470 
Z760°0 

€°0 
B°LET 

=
 84H 

Ogre 
76°62 

Si-eeresc 
& 

9T 
qaodyjion 

e
a
u
 

yae19 
ayeqT 

91-87 
‘70-7681 

00069470 
g00°0 

LE 
9°94 

000‘4z7z 
€9°T 

Zicce 
798°L 

g7gtr 
9¢ 

qyzodyION 
JAATY 

JOTAIeM 
YoeTY 

/€ 
wso 

T
a
s
o
 

/€ 
uso 

71 
815 

folasoee 
[
Z
2
3
h
f
°
 

U
y
 

/T 
sy2 

‘tm 
‘bs 

w
n
u
T
U
T
p
W
 

U
n
U
W
T
 
X
 
e
y
 

2
 
P
L
I
I
A
V
 

e
o
i
t
e
 

p
4
t
o
d
o
1
 

F
o
 

“
o
u
 

u
o
t
 
j
z
e
\
4
s
 

u
t
 

e
B
 

MO
T 

J
W
L
I
I
A
S
 

a
8
e
u
t
e
r
g
 

po
ti
og
 

uo
t 

4e
s0
7T
 

e
e
.
 

e
e
 

e
e
 

e
e
e
 

e
e
 

e
e
 
e
C
 

e
e
 
n
e
e
 

(
p
e
n
u
t
j
u
o
0
)
)
 

u
T
s
e
g
 

A
2
A
T
Y
 

A
O
T
I
T
e
M
 

YO
eT

gG
 

‘
s
u
o
T
J
e
Y
s
 

B
u
T
s
e
s
 

p
a
j
d
e
T
a
s
 

je
 

M
o
T
J
w
e
a
I
Y
s
 

a8
er
Ta
Ae
 

pu
e 

uU
MU
TU
TW
 

‘
u
M
U
T
x
X
e
W
-
-
y
z
 

eT
qe

],
 

x
t
p
u
e
d
d
y
 

A-9 



seg‘ I
l
 

LOE 
6€I 

co 
LL 

1Sz 
BES 

L6 
ZY 

004 ‘OT 
uojsUTM 

L19°S 
€86 

LOT 
879 

‘4 
04S 

000‘T 
All 

€91 
008‘Z 

T9ATeM 
77S ‘17 

Z08 
G°€0Z 

071 ‘OZ 
O€t ‘

9
 

c8Z 
1 

Z16 
Sle. 

SEL‘IL 
 esoojteosny 

698°S 
Slee 

ESE 
1S9‘4 

L6€ 
869 

SIO‘T 
6SE 

88 
‘z 

uositazyor 
7471 °8 

717 
Z0Z 

0
1
4
8
 

000‘4 
1S 

008‘T 
SHE 

LISit 
2
T
H
 

9
8
6
9
 

9EZ 
ag 

0SL‘9 
976‘T 

60 
OzL 

064 
S06 ‘Z 

auveI9 
iZics 

08s 
C° 8471 

LY1‘s 
€97 ‘

4
 

GIS 
877 

Iv 
- 

aqqekey 

601 
‘41 

7LS 
S°ShI 

ces‘ e
l
 

917 
076°€ 

GLZ 
704 

079‘8 
uewy, [ng 

HLL°9 
7€6 

8ST 
078°S 

€6L 
000‘Z 

LSE 
068 

004‘Z 
qunotg 

sare 
SaIOV 

SaTTW 
SaIOV 

TeanzeN 
"oy 

G 
04-S 

00S-04 
“OV 

00S 
7unN09 

TeqOL 
sweatqsS 

9% 
S
A
a
A
T
Y
 

 TeIORIQGNS 
uey} 

ssaqt 
uey. 

Jo8i1e7 

“Oy 
- 

S
q
u
o
w
p
u
n
o
d
u
y
 

“
S
l
6
L
 

‘
u
t
s
e
g
 

A
9
A
T
Y
 

A
O
T
A
T
E
M
 

Y
I
C
 T
Y
 

*
‘
s
a
t
q
j
u
n
o
)
 

S
9
T
O
U
M
 

6
 

- 
P
2
A
V
 

F
9
7
k
8
M
 

- 
F
Z
 
F
T
G
P
L
 

x
t
p
u
e
d
d
y
 

A-10 



‘u
tT

se
g 

JO
AT

Y 
J
O
T
A
e
M
 

YO
eT
G 

ay
. 

UT
 

pe
ut

Te
qu

oo
s 

A
T
{
e
t
q
s
e
d
 

s
a
t
q
u
n
o
d
 

p
a
y
d
e
T
e
s
 

Jo
F 

ez
ep
 

Aq
un
od
 

at
oy
m 

/T
 

OZ
I 

96
 

69
8°
 

cL
I°
 

76
9°
 

LO
L’
 

Z9
L°
 

E
Z
 

€1
9‘

°Z
 

0s
z7
‘Z
 

os
z‘

s 
00
0‘
Z 

uo
 

JS
UT

M 

Sy
T 

C6
 

87
°4
7 

L
E
V
I
 

70
3 

°
Z
 

ZO
L’

Y 
61
1°
 

c
e
 

LS
S°
ll
 

§«
$2

e°
6e

 
“
R
e
l
 

iz
 

¢l
9‘
T 

TI
AT

eE
M 

E
Z
 

Ly
I 

€L
O°

1Z
 

LS
E°
8 

99
9°

ZI
 

CL
I 

81
 

8E
8°

Z 
a
2
 

76
"°

7E
 

8=
6—

08
8°

68
)~

=—
ss

«O
S 

€
 

69
 

0S
S‘

0Z
 

es
oo

Te
os

ny
 

09
2 

EI
t 

86
2°

 
9
€
L
 

CS
C-

2.
, 

=
 

€
¥
e
o
S
 

Z6
L°
E€
EL
 

90
9°

E€
 

ce
e 

78
6°
0I
Z 

S0
0‘

LZ
7S

 
S6
1‘
90
S 

O1
8‘

0Z
% 

Uo
Ss
ra
zz
er
 

66
1 

LL
 

66
6°
 

01
9°
 

G8
e°
 

0 
C6
6"
 

Le
t 

LE
s‘

t 
00
0‘
S 

0 
00

0‘
S 

eT
eH

 

78
 

62
 

91
7°
 

01
0°

 
99
7°
 

0 
91
7°
 

G>
z 

OL
I‘
T 

os
e 

‘
€
 

0 
os

e 
‘€

 
au

se
19

 

CT
I 

L8
 

98
9°

 
cA

L*
 

BI
C:
 

OL
S°
 

ot
t 

R2
7 

89
7‘
Z 

08
6‘

S 
00
4 

‘4
 

Os
s‘
T 

aq
 

e
k
e
q
 

8S
I 

66
 

O€
e'

s 
00

0°
Z 

O€
E'

€ 
OO
E'
S 

0€
0°

 
h
e
 

9S
L‘

OI
T 

os
9‘

ee
 

o0
E‘

EE
 

OS
E 

ue
wy
,[
N9
 

97
1 

OL
T 

69
1°
T 

cc
I-
 

yL
O'

L 
09
7°
 

60
6°
 

ao
e 

6L
L‘
E€
 

94
7 

‘
6
 

17
8 

C7
7 

‘
8
 

qu
no
 

Tg
 

T
e
q
O
L
 

T
e
t
q
u
e
p
 

T
e
q
0
o
L
 

E
e
r
t
a
 

T
e
t
q
y
u
e
p
 

T
I
7
e
E
M
 

A
I
J
E
M
 

V
9
I
T
A
I
I
S
 

S
I
I
T
A
I
I
S
 

T
e
q
O
L
 

A
I
 

J
E
M
 

T
a
 

}
e
M
 

J
u
n
o
)
 

-
T
s
o
y
 

-
s
n
p
u
t
 

-
T
S
s
o
y
 

g
o
e
j
s
a
n
s
 

p
u
n
o
i
y
 

t
a
d
 

J
O
 

‘O
N 

a
o
e
j
y
i
n
s
 

p
u
n
o
i
3
 

pu
e 

[e
to
 

s
u
o
s
i
o
g
 

A
q
 

A
q
 

-
i
9
m
u
I
0
)
 

(
A
e
p
 

to
d 

s
u
o
T
T
e
3
)
 

(
A
e
p
 

ta
d 

s
u
o
,
{
e
s
 

u
o
t
{
{
 

t
w
)
 

as
n 

e
q
t
d
e
d
 

ta
g 

as
n 

J
a
j
e
M
 

o
s
e
T
I
A
V
 

pe
ar

ea
s 

u
o
t
j
y
e
r
n
d
o
g
 

f
T
 

G/
6I
 

20
F 

s
a
t
q
u
n
o
d
 

A
q
 

as
n 

3
9
}
e
M
 

IT
TQ
Gn
Ng
 

- 
JZ

 
FT
Ge
]l
 

x
t
p
u
e
d
d
y
 

A-11 



Appendix Table 2D - Residential and industrial water requirements by county for 
1990 and 2020 (million gallons per day). 

1990 2020 

Estimated withdrawal Estimated Estimated withdrawal Estimated 

needs (mgd) consump- needs (mgd) 1/ consump- 
Resi- Indus-= tion Resi- Indus- tion 

County dential trial Total dential triaicey Total 

Blount 2.6 8.4 .8 623 20%] 1.9 

Cullman 9.3 9.0 1.4 2035 2 Die 3.4 

Fayette 3.6 16 Ie 7.0 32.6 2.8 

Greene 9 Leoese e557 Be Al 3,470.6 208.4 

Hale SEO Dat a5 Ee 6.4 Tat 

Jefferson es 421.9 425 3 eae O2155 92.7 

Tuscaloosa 23.8 12756 10.0 Doar 316.9 24.9 

Walker 5.9 4,567.9 21a. Lacey TEA 438.7 

Winston izes eel Ae? DEO 2:6 old 

1/ MGD - millions of gallons per day 
2/ Includes thermoelectric plant requirements for Greene and Walker Counties. 



Appendix 3 
Reservoir Site Availability Study, Black Warrior River Basin 

Methodology of Potential Reservoir Site Study 

This study is an inventory of available reservoir sites in the Black Warrior 
River Basin. Appendix table 3A presents some statistics of each site concern- 
ing location, size of drainage area and storage capability. No attempt was 
made to locate and identify every possible site but rather to select the better 
Sites within an area. 

Topographic quadrangle maps of a scale of 1:24,000 were used to locate potential 
reservoir sites. Copies of portions of the quadrangle maps showing the location 
of the potential site were transmitted to the local SCS district conservationist 
for his review. He determined whether the site had already been committed to 
other irreversible uses or contained strategic facilities such as major highways, 
utility lines, mining operations or other uses where the removal or relocation 
would be impractical. No on-site visits or engineering surveys were made. There- 
fore, some unknown features such as sinks, faults, roads, power lines, buildings 
and other improvements or obstacles could exist in the reservoir site. 

Consideration of topography, land use, fixed improvements, known geographical 
features and proximity to urban or built-up areas was given during site selection. 
Location for a particular need was not a consideration. 

The quadrangle maps were used to compute the drainage area and to develop a table 
of values of site storage and probable area flooded for each site. Curves were 
plotted depicting stage versus storage and corresponding area flooded for each 
site. A probable maximum storage pool elevation was selected based on a study 
of the quadrangle sheet and the characteristics of the stage versus storage 
curves for the particular site. The net beneficial storage pool elevation was 
determined by subtracting a flood storage volume from the maximum storage 
volume of each site. The flood storage volume was computed by the formula: 

f = runoff in inches from a 100-yr.-24-hr. storm X drainage area acres 

12 

expressed in acre-feet using a Condition II Curve Number (CN) = 80 
and the 100-yr.-24-hr. rainfall value for the county where the site is 
located. 

The elevation of the top of dam was established by adding three feet to the 
maximum storage pool elevation. The beneficial storage pool volume also con- 
tains the submerged sediment volume. That is, the amount of sediment storage 
for each site has not been calculated. When a particular site is to be utilized 
for some use of water storage the volume of sediment would need to be calculated 
based on anticipated land use in the watershed during the lifetime of the pro- 
posed impoundment. 

The reliability of the reservoir data depend upon the accuracy and scale of the 
quadrangle maps. In spite of this weakness, information derived from these maps 
is quite valuable. They offer the resource planner a significant advantage in 
terms of the level or plateau of information for a given area that otherwise 
would be quite costly to obtain by other means. 
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Appendix 4 
Ground Water Aquifer Descriptions 

Introduction 

Aquifers of the Black Warrior River Basin are in the Conasauga Formation of 
Cambrian age; an undifferentiated sequence of limestone and dolomite of 
Cambrian and Ordovician ages; the Fort Payne Chert, Tuscumbia Limestone, 
Monteagle Limestone, Pride Mountain Formation, Hartselle Sandstone and Bangor 
Limestone of Mississippian age; the Pottsville Formation of Pennsylvanian age; 
and the Tuscaloosa Group and the Eutaw Formation of Cretaceous age. In some 
areas of the basin, additional aquifers may be utilized by wells drilled deeper 
than the shallowest aquifer. 

Conasauga Formation 

The Conasauga Formation is present in the Birmingham-Big Canoe Valley and 
consists of interbedded limestone and shale. Ground water exists in the for- 
mation in solution cavities formed along bedding planes, joints and faults 
in the limestone, and in interstices of the residual soils overlying the bed- 
rock. The shales are impermeable and generally do not yield water to wells. 

Yields of wells developed in the Conasauga vary significantly, depending on the 
size, extent and degree of interconnection of the water-filled openings. Most 
of the usable ground water in the formation occurs generally at depths of less 
than 300 feet, although in the Birmingham area some producing wells have been 
drilled to depths of 600 feet or more (table 4-A). Most of the wells developed 
in the Conasauga yield water supplies adequate for domestic or stock needs, and 
some are capable of yielding a few hundred gallons per minute, which should be 
adequate for many industrial or municipal needs (table 4-A). Springs discharg- 
ing from the formation flow at a rate of a few gallons per minute to several 
thousand gallons per minute (table 4-A). 

The water in the formation is of fairly good quality. Table 4-B lists the 
ranges of concentration of several chemical parameters and physical character- 
istics as determined for water samples collected from the Conasauga Formation 
at various locations in Jefferson County. 

Limestone and Dolomite 

of Cambrian and Ordovician Ages 

The Ketona, Copper Ridge, and Chepultepec Dolomites and the Longview, Newala, 
Odenville, Little Oak and Chickamauga Limestones have similar lithologic and 
water-bearing characteristics and are considered as a single aquifer in the 
Sequatchie, Birmingham-Big Canoe, Murphrees, Wills and Cahaba Valleys. Ground 
water in this aquifer exists in solution cavities formed along bedding planes, 
joints and faults and in interstices of the residual soils overlying the bed- 
rock. 

The residual soil has an average depth of about 75 feet and is usually a good 
source of water for dug wells. The average depth of the water table in areas 
underlain by this undifferentiated sequence is 45 feet, and usable quantities 
of water generally occur at depths of less than 300 feet (table 4-C). 



Wells developed in this sequence yield from 3 to over 700 gallons per minute, and 
springs flow at a rate of from 10 to over 3,000 gallons per minute (table 4-C). 
The water is usually of good quality, although in some areas it may be very hard 
or have a high iron content (table 4-D). 

Aquifers in Mississippian Rocks 

The Mississippian rock units in the Black Warrior River Basin are the Fort 
Payne Chert, Tuscumbia Limestone, Monteagle Limestone, Pride Mountain Forma- 
tion, Hartselle Sandstone, Bangor Limestone, Floyd Shale and Parkwood Forma- 
tion. Ground water occurs in solution cavities formed along bedding planes, 
joints, and faults of the limestone in the Fort Payne Chert, Tuscumbia Limes- 
stone, Monteagle Limestone, Pride Mountain Formation and Bangor Limestone, 
and in the interstices of the Hartselle Sandstone and residual soils overlying 
bedrock. The shales of the Pride Mountain Formation, Parkwood Formation and 
Floyd Shale are impermeable and generally do not yield water to wells. 

In the Birmingham-Big Canoe, Sequatchie, Wills, Murphrees, and Cahaba Valleys, 
the formations of Mississippian age are thin and of limited areal extent. They 
have been shown in figure 8 as Mississippian undifferentiated. The Fort Payne 
Chert and Tuscumbia Limestone are important aquifers in many areas of the valleys. 
Wells penetrating these two formations can produce as much as 500 gallons per 
minute. The Monteagle Limestone is a very productive aquifer that occurs only 
in a limited area of extreme northern Cullman County. The Hartselle Sandstone 
is a dependable aquifer where it is exposed, and drilled wells in the sandstone 
generally yield quantities of water sufficient for domestic needs. The water- 
bearing characteristics of the Bangor Limestone are often related to topography. 
Wells of large capacity are possible in low areas and along stream valleys. Also, 
in the northern extremity of the Warrior Basin district, the Bangor is a major 
aquifer where it underlies the Pottsville Formation at a depth of 300 feet or 
less. 

Generally, wells in the aquifers of the formations of Mississippian age should 
be drilled to depths of 300 feet or less. Although water has been produced 
from greater depths, the chances for a successful well deeper than 300 feet 
are remote. 

Discharge rates of up to 1,000 gallons per minute and flows of up to 3,600 gallons 
per minute have been measured for wells and springs that produce water from the 
aquifers in rocks of Mississippian age (tables 4-E and 4-F). The water is gener- 
ally of good quality (tables 4-G and 4-H). 

Pottsville Formation 

The Pottsville Formation of Pennsylvanian age consists of interbedded coal, 
shale, siltstone, and sandstone and is present in the Warrior Basin, Blount 
Mountain, Sand Mountain and Cahaba Ridge districts. Ground water in the for- 
mation exists in interstices of the sandstone and residual soils, and in 
openings along joints, faults and bedding planes. Except where extensively 
fractured, the coal, shale, and siltstone are impermeable and usually do not 
yield water to wells. 

The water table in the Pottsville ranges from 10 to 50 feet below the surface, 
and usable quantities of ground water, although generally occurring at depths 
of 200 feet or less, can be produced at some localities from depths of as 
much as 1,800 feet (table 4-I). 



The overall quality of water from the Pottsville is good (table 4-J). However, 
in some areas the water may contain excessive quantities of iron, and, where 
the water is in contact with coal beds, the presence of hydrogen sulfide may 
cause the water to be corrosive. 

The Pottsville generally yields small quantities of water. Yields to most wells 
are less than 10 gallons per minute, but some exceptional wells produce in excess 
of 100 gallons per minute (table 4-I). 

Tuscaloosa Group 

The Coker and Gordo Formations of the Tuscaloosa Group are present in the Fall 
Line Hills district. The formations contain beds of sand, sand and gravel, 
and clay. Ground water exists in the interstices of the sand, and sand 
and gravel beds. The clay is impermeable and generally does not yield water 
to wells. 

In areas where the sand and sand and gravel beds are not confined by clay, the 
aquifer is under water-table conditions. During periods of extensive rainfall, 
the water table will rise to the surface and during periods of low rainfall the 
water table will decline to several feet below the surface. In down-dip area 
water is confined by the impermeable clay beds and gravity pressure produces 
artesian conditions. Under artesian conditions water will rise in wells above 
the level at which the aquifer was penetrated and may even rise to levels above 
the land surface, thereby producing a flowing well (table 4-K). 

The quantity and chemical quality of water in the Tuscaloosa Group is generally 
good (tables 4-K and 4-L). The water is usually satisfactory for domestic and 
municipal use. 

Eutaw Formation 

The Eutaw Formation is present throughout the southern half of the Fall Line 
Hills and underlies the chalk beds of the Black Prairies district in the south- 
ern part of the Black Warrior River Basin. The Eutaw generally consists of 
silt, clay, and sand beds. 

Ground water exists in the interstices of the sand beds, whereas the silt and clay 
beds and overlying chalk are impermeable and generally do not yield water to wells. 
The most important aquifer is a thick bed of sand in the basal part of the forma- 
tion. Other, less productive, thin beds of sand are present throughout the for- 
mation. The water table fluctuates in response to variation in rainfall, and 

artesian conditions occur in the extreme southern areas of Greene and Hale 
Counties. Water from the Eutaw Formation is generally satisfactory for domestic, 

industrial, and agricultural uses (tables 4-M and 4-N). 
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Appendix table 4A -- Data for wells in, and springs discharging from the 
Conasauga Formation in Jefferson County 1/ 

Wells Springs 
Range in water 

Range in level Range in Range in 
No. of depth (+ when above discharge Number of flow 
wells (ft) land surface) (gpm) 2/ springs (gpm) 2/ 

19 30-622 3-90 7-300 5 60-3 ,505 

Appendix table 4B -- Data for wells in, and springs discharging from, the 
limestone and dolomite sequence of Cambrian and Ordovician 
ages in the Black Warrior River Basin area. 

Wells Springs 
Range in water 

Range in level Range in Range in 
No. of depth (+ when above discharge Number of flow 

County wells (Te) land surface) (gpm) 2/ springs (gpm) 2/ 

Bibb 3/ i: 126 86 25 1 750 

Blount 4/ 6 S1<353 20-130 30-326 6 15-370 

Etowah 5/ Za 23-260 20t= 103 = = = 

Jeffer- 

son 1/ 71 20-540 1.67119 .1 32700 20 10-3,100 

Appendix 4C -- Data for wells in, and springs discharging from, beds of 
Mississippian age in the Black Warrior River Basin area. 

Wells Springs 
Range in water ; 

Range in level Range in Range in 
No. of depth (+ when above discharge Number of flow’ 

County wells Cte} land surface) (gpm) 2/ springs (gpm) 2/ 

Blount 4/ 12 53-300 10-100 1-1,080 a 5-3 ,670 

Etowah 5/ 8 39-170 4.5-41.9 - 1 250 

Jeffer- 

son 1/ 67 40-561 +2-94.2 4-1,100 4 30-800 

1/ From Knight, 1976, and Moffett and Moser, 1978. 
2/ gpm - gallons per minute. 
3/ From Causey, Willmon and Ellard, 1978. 
4/ From Faust, 1978. 

5/ From Causey, 1961. 
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Appendix table 4H -- Data for wells in, and springs discharging from, the Pottsville 
Formation in the Black Warrior River Basin area. 

Wells Springs 
Range in water 

Range in level Range in Range in 
No. of depth (+ when above discharge Number of flow 

County wells (to) land surface) (gpm) 6/ springs (gpm) 6/ 

Blount 1/ 48 36-735 +20-184 3-150 3 6-30 

Cullman 2/ 156 22.4-600 1.6-180 1-200 - - 

Etowah 3/ ia 27-252 +0.8-51.8 - - - 

Fayette 4/ 64 8-1,000 P07 Zel2s - a 

Jefferson 5/ 14 5)-1), 802 O=77 1165 = = 

Lawrence 6/ 23 1725-141 oo = > 220 

Marshall 7/ 159 21-470 7-131 1-300 = = 

Tusca- 
loosa 8/ 17 90-320 14.2-190 3-28 > - 

Walker 9/ 13 63-700 225=175 1-50 S - 

Winston 10/ 89 26-1,500 6-200 3-160 “ = 

1/ From Faust, 1978. 
2/ From Faust and Jefferson, 1978. 
3/ From Causey, 1961. 
4/ From Knight, 1972. 
5/ From Knight, 1976, and Moffett and Moser 1978. 
6/ From Harris and McMaster, 1965. 

7/ From Sanford, 1966. 
8/ From Paulson, Miller and Drennen, 1962. 
9/ From O'Rear, Wahl, and Jefferson, 1972. 
10/ From Wahl, Harris and Jefferson, 1971. 
11/ gpm - gallons per minute. 
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Appendix table 4J -- Data for wells in, and springs discharging from, the Tuscaloosa 
Group in the Black Warrior River Basin Area. 

Wells Springs 
Range in water 

Range in level Range in Range in 

No. of depth (+ when above discharge Number of flow 
County wells CEp) land surface) (gpm) 8/ springs (gpm) 8/ 

Bibb 1/ 6 Gez210 121-281 - - = 

Fayette 2/ 61 1a=250 Reels 0.06-40 19 0.06-5.0 

Greene 3/ 47 200-1300 tei 70 ee = = 

Hale 4/ 66 28-1200 +4-117 eos Z DSS = 133 

Perry 5/ 40 reas +40-115 3-240 : “ 

Tusca- 

loosa 6/ 84 54-598 +18-204 32209 = = 

Winston 7/ = = = = 1 83 

1/ From Causey, Willmon and Ellard, 1978. 
2/ From Knight, 1972. 
3/ From Wahl, 1966. 
4/ From Davis, Sanford and Jefferson, 1975. 
5/ From Reed, Willmon, and Jefferson, 1972. 
6/ From Paulson, Miller and Drennen, 1962. 
7/ From Wahl, Harris, and Jefferson, 1971. 

8/ gpm - gallons per minute. 
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Appendix table 4L -- Data for wells in, and springs discharging from the Eutaw 
Formation in the Black Warrior Basin area. 

Wells Springs 
Range in water 

Range in level Range in Range in 
No. of depth (+ when above discharge Number of flow 

County wells (ft) land surface) (gpm) 4/ springs (gpm) 4/ 

Greene 1/ 165 15-900 +36-140 1-60 - . 

Hale 2/ 209 18-970 +146-131 foo - - 

Perry 3/ 63 1353-950 327-159 0.7-510 1 43 

1/ From Wahl, 1966. 
2/ From Davis, Sandford and Jefferson, 1975. 
3/ From Reed, Willmon and Jefferson, 1972. 
4/ gpm - gallons per minute. 
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Item 

Appendix 5 

Specifications for Water-Use Classification 

Specification 

Classification IA--Public Water Supply (A.W.I.C.) 

pH 

Temperature 

Dissolved oxygen 

Fecal coliform 

Turbidity 

Other substances 

No more than 1] unit from normal and must 

be in the range of 6 - 8.5 

900F and the addition of artificial heat 
shall not raise temperature more than 5oF 
above natural temperature 

5 mg/l, or 4 mg/l if other parameters 
are favorable 

2000/100 ml (geometric mean) or 
4000/100 ml in a sample 

50 JTU's above background 

According to Public Health Service Drinking 

Water Standards 

Classification IB--Swimming (A.W.I.C.) 

pH 

Temperature 

Dissolved oxygen 

Fecal coliform 

Turbidity 

Other substances 

No more than 1 unit from normal and must 

be in the range of 6 - 8.5 

900F and the addition of artificial heat 
shall not raise temperature more than 5oF 
above natural temperature 

5 mg/l, or 4 mg/l if other parameters 

are favorable 

200/100 ml (geometric mean) 

50 JTU's above background 

E.P.A. standards or suitable for swimming 

or other water-contact sports 

mg/1 - milligrams per liter 
ml - milliliter 
JTU - Jackson Turbidity Unit 
ppm - parts per million 

A-31 



Specifications for Water-Use Classification (continued) 

Item Specification 

Classification IC--Fish and Wildlife (A.W.I.C.) 

pH 

Temperature 

Dissolved oxygen 

Fecal coliform 

Turbidity 

Toxicity of other 

substances 

Other substances 

No more than |] unit from normal and must 

be in the range of 6 - 8.5 

Q9OoF and the addition of artificial heat 

shall not raise temperature more than 5o0F 

above natural temperature 

5 mg/l, or 4 mg/l if other parameters 
are favorable 

1000/100 ml (geometric mean) on a monthly 
average value of 2000/100 ml in a sample 

50 JTU's above background 

Not to exceed 1/10 of the 96-hour 

median tolerance limit for aquatic life 

E.P.A. standards 

Classification ID--Agricultural and Industrial Water Supply 

pH 

Temperature 

Dissolved oxygen 

Turbidity 

Other substances 

CAR We Daan) 

No more than 1 unit from normal and must 

be in the range of 6 - 8.5 

900F and the addition of artificial heat 
shall not raise temperature more than 5o0F 
above natural temperature 

3 mg/l 

50 JTU's above background 

State Department of Public Health Standards 
or suitable for general industrial and 
agricultural use 

A-32 
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Specifications for Water-Use Classification (continued) 

Item Specification 

Classification IE--Industrial Operations 

pH 

Temperature 

Dissolved oxygen 

Turbidity 

Other substances 

No more than 1 unit from normal and must 
be in the range of 6 - 8.5 

900F and the addition of artificial heat 
shall not raise temperature more than 5oF 
above natural temperature 

3 mg/l 

50 JTU's above background 

State Department of Public Health Standards 
or suitable for industrial cooling 

Classification IF--Navigation 

pH 

Temperature 

Dissolved oxygen 

Turbidity 

Other substances 

No more than 1] unit from normal and must 
be in the range of 6 - 8.5 

900F and the addition of artificial heat 
shall not raise temperature more than 5oF 
above natural temperature 

2 mg/1 

50 JTU's above background 

State Department of Public Health Standards 
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APPENDIX 7A 
SOIL ASSOCIATION DESCRIPTIONS AND SUITABILITY 1/ 

Soils of the Prairies 

Ls Sumter-Oktibbeha 

This association is one of gently rolling pastureland with scattered woodland. 
It consists of deep, well drained to somewhat poorly drained soils on uplands 
and flood plains. This association is well suited for pasture, and fairly 
suited for cropland or woodland. The suitability for most urban uses is poor. 

Soils of the Major Flood Plains and Terraces 

oe Cahaba-Myatt 

This association is one mostly with level and nearly level cultivated fields 
and bottom land hardwood along streams. The soils of this association are deep, 
well drained and poorly drained, on low terraces and flood plains along major 
drainageways. Suitability for cropland, pasture, and woodland is good. Most 

urban uses are poorly suited. 

Soils of the Coastal Plains 

a Luverne-Smithdale 

This association is dominated by rolling to hilly, pine and hardwood woodland. 
Some cultivated fields are on the broader ridges. These soils are moderately 
deep to deep and well drained, and are on uplands. Cropland suitability is poor, 
pasture is fair, and woodland is well suited. Most urban uses are limited. 

4. Lucedale-Savannah-Ruston 

This association is one of nearly level cultivated fields and pasture with 
some areas of pine woodland. It consists of deep, well drained and moderately 
well drained soils on terraces and uplands. This association is well suited 
for cropland, pasture, and woodland. The suitability for most urban uses is 

moderate. 

Soils of the Limestone Valley and Uplands 

ei Colbert-Remlap-Dowellton 

This association is mostly one with nearly level to gently sloping pastureland 
intermingled with wooded areas. It consists of deep, well drained to poorly 
drained soils on uplands. Suitability for cropland and woodland is fair, and 
the suitability for pasture in this association is good. Most urban uses are 

poorly suited. 

1/ Associations used in the suitability and limitations maps, /C-/7I. 



6. Decatur-Bodine-Fullerton 

This association is mostly one with rolling pastureland alongside steep woodland. 
These soils are deep, well drained to somewhat excessively drained, and are on 
uplands. Cropland suitability is poor, pasture is fair, and the suitability for 
woodland is good. Most urban uses are poorly suited. 

Soils of the Appalachian Plateau 

fis Montevallo-Townley-Enders 

This association is mainly steep mountainous wooded slopes with Virginia pine 
being dominant. It consists of shallow to deep, well drained soils on uplands. 
Cropland, pasture, and woodland are poorly suited for this association. Most 
urban uses are poorly suited. 

8. Nauvoo-Townley 

This association is mostly one with nearly level to gently sloping pastureland 
adjacent to sloping woodland. It consists of deep, well drained soils on uplands. 
These soils have fair suitability for cropland, but are well suited for pasture 
and woodland. The suitability for most urban uses is fair. 

9. Linker-Hartsells-Albertville 

This association is mostly one of nearly level and gently rolling cultivated 
fields with hardwood timber along the drainageways. These soils are moderately 
deep to deep and well drained, and are on uplands. Cropland, pasture, and wood- 
land suitability is good. The suitability for most urban uses is fair. 

10. Wynnville-Hartsells-Albertville 

This association is mostly one with nearly level and gently rolling cultivated 
fields. It consists of moderately deep to deep, moderately well drained to well 
drained soils on uplands. This association is well suited for cropland, pasture, 

and woodland. Most urban uses are fairly suited. 

Tale Hartsells-Linker-Townley 

This association is mostly one with gently sloping cultivated fields and moder- 
ately sloping pastures adjacent to moderately steep woodland. It consists of 
moderately deep, well drained soils on uplands. This association is well suited 
for cropland and pasture on the less sloping areas. Suitability for woodland is 
good. Most urban uses are poorly suited. 
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Appendix 8 
Description of Land Capability Classes and Subclasses 

Class I lands have few limitations that limit their use. 

Class II lands have moderate limitations that reduce the choice of plants or 
require moderate conservation practices. 

Class III lands have severe limitations that reduce the choice of plants or 
require special conservation practices, or both. 

Class IV lands have very severe limitations that restrict the choice of plants, 
require careful management, or both. 

Class V lands have little or no erosion hazard but have other limitations that 
are impractical to remove, that limit their use largely to pasture, forest land, 
or wildlife. 

Class VI lands have severe limitations that make them unsuitable for cultivation 
and limit their use largely to pasture, woodland, or for wildlife. Some can be 
used for grazing. 

Class VII lands have very severe limitations that make them unsuitable to 
cultivation and restrict their use largely to woodland or wildlife. Some can 
be used for grazing. 

Class VIII lands have limitations that preclude their use for commercial plant 
production and restrict their use to recreation, wildlife, water supply, or 
aesthetic purposes. 

Seventy-four percent of the basin's cropland is on land capability classes I, 
II, and III. Pastureland is about equally distributed on land capability 
classes II, III, and IV, with about 78 percent of all pastureland on these 
three capability classes. Only about 19 percent of all forest is on class I, 
II, and III land; however, 55 percent of all forest land is on capability 
classes VI and VII. 

The kind of limitation (subclass) is designated by a small letter, e, w, or s 
following the class numeral; e.g. IIe, IIw, IIs. The letter "e" indicates the 
main limitation is erosion, "w" indicates that the main limitation is excess 
water in or on the soil, and "'s" indicates the limitation is due to soil pro- 
perties such as drouthiness or limited soils depth for root growth. Subclasses 
are not shown in table 14B, but are described here in order to describe the 
condition that limit capability and because they are commonly shown in land 
capability tables for more detailed studies. 
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Appendix 9 
Description of Coal Groups in the Warrior Field 

J Group: The J coal group contains the J, K, L, and M beds in a vertical 
sequence of about 1,500 feet. The beds have been recognized along the field's 
southeast margin where the thickness of each bed is highly variable and seldom 

exceeds 30 inches. 

Black Creek Group: The Black Creek group contains the Lick Creek, Jefferson, and 
Black Creek beds in a vertical interval of about 75 to 150 feet. The aggregate 
thickness of coal, in places, may exceed 5 feet. The Black Creek is of excellent 
quality and averages about 24 inches in thickness. The Jefferson coal is thinner 
due to partings, but it is an important coal of good quality. The Lick Creek 
bed is generally thin and is usually mined only in conjunction with the lower 
beds. 

Mary Lee Group: This coal group occurs from 50 to 200 feet above the Black 
Creek and contains five beds in an interval of 75 to 150 feet. The Ream bed 
at the base of the group occurs sporadically and often contains several benches, 
each only a few inches thick. The Jagger bed, about 30 to 60 feet above the 
Ream, has an average thickness of about 26 inches. The bed is absent in some 
areas and may exceed 100 inches in thickness in other areas. The Blue Creek 
bed, from 5 to 60 feet above the Jagger, ranges in thickness from a few inches 
in the northwestern part of the field to over 100 inches in eastern Tuscaloosa 
County. Only a few feet above the Blue Creek is the Mary Lee bed, commonly 
thought to be a bench of the Blue Creek bed. The two beds are mined extensively 
because of their good coking qualities. Uppermost is the Newcastle bed, which 
may attain a local thickness of 72 inches and often contains shale partings. 

Pratt Group: This group contains five beds. The basal Gillespie and Curry beds 
thin westward but are persistent. They may attain thicknesses as great as 20 to 
30 inches locally. About 15 to 75 feet above the Curry is the American bed, 
which commonly has two benches that contain as much as 60 inches of coal. The 
American has shale partings ranging from a few inches to more than 30 inches in 
thickness. The Fire Clay bed, about 30 feet higher, may attain thicknesses 
ranging from 20 to 40 inches with generally thin partings. The uppermost Pratt 
bed, generally only a few feet above the Fire Clay bed, is from 30 to 75 inches 
thick, usually with thin partings. The upper three beds are mined both for 
coking and for steam generation. 

Cobb Group: This group is present from 100 to 250 feet above the Pratt bed and 
contains three beds in an interval ranging from 70 to 220 feet. The lowermost 
Thomas bed is frequently too thin for economic strip mining. It usually has 
two benches separated by about 2 to 3 feet of barren rock. About 100 to 150 
feet above the Thomas, the Cobb Lower bed has a variable thickness ranging from 
3 to 56 inches and locally contains shale partings. The Cobb Upper is about 
20 feet higher and ranges in thickness from 10 to 32 inches, is generally less 
than 12 inches thick and has partings. The quality of the Cobb group coals 
is satisfactory for steam electric generation. 
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Gwin Group: This coal group occurs from 120 to 160 feet above the Cobb Upper 
bed and consists of the Thompson Mill and Gwin beds, either of which may attain 
a local thickness of 36 inches; however, the thicknesses are highly variable. 
The Gwin bed is the more persistent, occurring about 35 feet above the Thompson 
Mill bed. The quality of the Gwin coal beds is generally fair. 

Utley Group: This coal group contains several unnamed beds in an interval of 
about 150 feet and lies about 60 feet above the Gwin bed. One persistent bed, 
commonly thought to be the Clements coal bed, is from 30 to 36 inches thick 
in Tuscaloosa County where it is mined extensively. Two Utley beds, ranging 
in thickness from 14 to 42 inches, are strip-mined in northwestern Tuscaloosa 
County. 

Brookwood Group: This is the uppermost group in the field, occurring about 100 
feet above the Utley group. The lowermost Johnson bed is about 15 inches thick, 

and is heavily mined. The Carter bed, about 20 feet above the Johnson, often 
occurs as two benches that locally become 30 inches thick. It is also exten- 
sively mined in Tuscaloosa County. 

The Milldale bed ranges from a few feet to 30 feet above the Carter bed and 
seldom attains a thickness greater than 30 inches. It is persistent and the 
coal quality is good, being low in sulfur and ash content. 

The Brookwood bed, occurring from a few feet to 40 feet above the Milldale, may 
be as thick as 60 inches locally, but it is about 38 inches thick on the average. 
It is split by partings that are about 3 inches thick. The quality is good for 
coking and steam generation, and it is heavily mined. The Guide bed, with an 
average thickness of about 6 inches, occurs about 30 feet above the Brookwood. 
In eastern Tuscaloosa County, it may be 18 inches thick and is mined conjunc- 

tively with the Brookwood bed. 



Appendix 9A 
Description of Coal Beds in the Plateau Field 

West Sand Mountain District: The Bear Creek coal bed occurs in deeply dissected 
hills, known as the West Sand Mountains, in Franklin and Winston Counties in the 
extreme northern part of the Warrior Basin district. The bed averages 26 inches 
in thickness in the area and has a generally thin overburden. Locally, it con- 
tains a parting up to several inches in thickness; generally, it has a low-sulfur 
and medium-ash content. 

The outcrop of the Polecat coal bed traverses Winston County and extends into 
Cullman County where it occurs about 100 feet below the Black Creek coal bed 
of the Warrior coal field. The Polecat may be correlative with the Bear Creek 
bed. Its thickness ranges from about 14 to 30 inches, but its commercial poten- 
tial is largely unknown. 

Blount Mountain District: The Caskie coal bed, occurring about 275 feet above 
the basal conglomerate of the Pottsville Formation, has an average thickness of 
about 42 inches, but generally contains clay partings. It is of coking quality 
and has been mined concurrently with a higher bed. 

The Altoona coal bed which occurs on Altoona Mountain of the Blount Mountain 
district, has an average thickness of about 30 inches. Its quality is suitable 
for coking, and it has been extensively mined. 

The Bynum coal bed occurs only on Altoona Mountain and is mined there with the 
Altoona bed. The maximum reported thickness is 60 inches, but the average is 
substantially less. 

The Swansea coal bed, a possible equivalent of the Rosa bed of Sand Mountain 
(Culbertson, 1964) ranges in thickness from a few inches to about 40 inches. 
It has a high ash but low sulfur content and has been mined in southwestern 
areas of Blount Mountain. 

Sand Mountain District: The Cliff coal bed occurs throughout the area and has 
an average thickness of about 20 inches and a maximum thickness of about 40 inche 
It has a low sulfur and moderate ash content. 

The Upper Cliff coal bed consists of two units numbered 1 and 2. Upper Cliff 1 
may be as much as 40 inches thick and is satisfactory for coking. Upper Cliff 2 
averages about 20 inches in thickness and has a maximum thickness of about 30 
inches. It is approximately 30 feet below Upper Cliff 1 and its quality is 
Slightly inferior to the upper bed. 

The Rosa coal bed, probably the equivalent of the Swansea bed of Blount Mountain, averages about 20 inches in thickness and is of good coking quality. 
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APPENDIX 10 
THREATENED AND ENDANGERED ANIMALS 

+ T - Flattened Musk Turtle - Sternotherus minor depressus 

Mammals 

E - Gray Myotis - Myotis grisescens 
- Indiana Myotis - Myotis sodalis E 

E - Northern Black Bear - Ursus a. americanus 
E - Florida Panther - Felis concolor coryi 

Freshwater Fishes 
+ E - Frecklebelly Madtom - Noturus munitus 

E - Watercress Darter - Etheostoma nuchale 
T - Atlantic Sturgeon - Acipenser oxyrhynchus 
T - Blue Sucker - Cycleptus elongatus 

zx T - Warrior Muscadine Darter - Percina sp. 

Birds 
E - Golden Eagle - Aquila chrysaetos 

* E - Bald Eagle - Haliaeetus leucocephalus 
E - Osprey - Pandion haliaetus 

* E - Peregrine Falcon - Falco peregrinus anutum 
Falco peregrinus tundrius 

* E - Red-cockaded Woodpecker - Dendrocopos borealis 
* E - Bachman's Warbler - Vermivora bachmanii 

THREATENED AND ENDANGERED PLANTS 

Endangered 

Gentiana villosa 

Hymenocallis coronaria 
Croton alabamensis 

Phlox pulchra 

Schisandra glabra 

Arabis perstellata 

Aconitum unsinatum 

Selaginella riddelli 
Marshallia mohrii 
Lysimachia graminea 
Trichomanes boschianum 
Viburnum bracteatum 
Leavenworthia exiqua var. lutea 
Leavenworthis alabamica var. brachystyla 
Leavenworthia crassa nial 
Leavenworthia crassa var. elongata 
Lesquerella densipila 
Hydrastis canadensis 
Neviusia alabamensis 
Trichomanes petersii 
Leptogramma pilosa var. alabamensis 

T - (Threatened) E - (Endangered) 
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+ - (Endemic) 

Threatened 

Asplenium ruta-muraria 

Cheilanthes alabamensis 

Rhapidophyllum hystrix 

Scutellaria alabamensis 
Asplenium bradleyi 

Croomia pauciflora 

Trillium lancifolium 

Echinacea pallida 

Thalictrum debile 

Asplenium ebenoides 

Leavenworthia alabamica 

Trillium erectum 

* - (From Federal list) 



Appendix Table 11A - Projected Population By County, Black Warrior Study 
Area, 1990 to 2020 

a 

County 1990 é 2000 2020 
a ee as Persons -------------------- 

Blount 41,300 44,000 50,000 

Cullman 71,800 75,700 83,000 

Fayette 16,700 17,000 17,700 

Greene 9,800 9,600 8,500 

Hale 14,300 13,900 13,100 

Jefferson 687 ,500 703,300 750,000 

Tuscaloosa 148 ,000 157,300 177,000 

Walker 80,000 95 ,600 136,000 

Winston 24,600 26,600 31,200 
I 

Total 1,094,000 1,143,000 1,266,500 

Source: Alabama Co. Data Book, 1980, Office of State Planning and Federal 
Programs and estimates of planners in Regional Planning and Develop- 
BolleDietricts:|. 2.5, and 11. 
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Appendix Table 11B - Projected land use, Blount County 1990, 2000 & 2020. 

__—_— 

Land Use 1975 1990 2000 2020 
on eo Thou. acres .40=-s--—=-=2rece 

Cropland 85,700 79,800 76,300 69,400 

Pasture 46,900 57,200 60,100 65,900 

Forest land 245 ,600 238 , 300 236,300 232,300 

Urban & built up 26,500 28,800 31,200 35 ,900 

Water area 6,800 7,400 7,600 8,000 
a 

Total area 411,500 411,500 411,500 411,500 

* Source: ESS, USDA and Black Warrior Land Use Advisory Committee 

Appendix Table 11C - Projected land use, Cullman County, 1990, 2000 & 2020 
eee eee 

Land Use 1975 1990 2000 2020 
<2 2 = ee ee Thou. acres --------------- 

Cropland 118,200 88,800 88,700 87,400 

Pasture 62,300 95,300 96,200 98,000 

Forest land 252,000 244,500 242,500 238 , 300 

Urban & built up 28,900 31,500 32,300 35,200 

Water area 14,100 15,400 15,800 16,600 
en 

Total area 475,500 475,500 475,500 475,500 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 
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Appendix Table 11D - Projected land use, Fayette County, 1990, 2000 & 2020. 

Land Use 1975 1990 2000 2020 
SR in Pm mon wise Thou. acres ------------- 

Cropland 58,400 54,300 57,000 62,700 

Pasture 20,100 33,500 33,100 32,200 

Forest land 304,900 295 ,800 293,400 288 , 400 

Urban & built up 12,200 11,500 11,400 11,300 

Water area aero 6,200 6,400 6,700 
eee ee ee, 

Total area 401,300 401,300 401,300 401,300 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 

Appendix Table 11E ~- Projected land use, Greene County, 1990, 2000 & 2020. 

~<a eeeeeeeeeseememeememeememeeeeeeemeee ee 

Land Use 1975 1990 2000 2020 
mae ee ees cies so om mo 2HOUs ACLS y= << 9 eee < =m m= 

Cropland 46,900 62,300 68 , 206 79,500 

Pasture 82,800 78,200 76,100 72,000 

Forest land 225 , 200 218,500 216,700 213,000 

Urban & built up 58,600 53,900 51,700 47,700 

Water area 7,000 7,600 7,800 8,300 

Total area 420,500 420,500 420,500 420,500 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 
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Appendix Table 11F - Projected land use, Hale County, 1990, 2000 & 2020. 

Land Use 1975 1990 2000 2020 
a PhO waCtes -- = 4 

Cropland 94,700 99,900 99 ,000 97,900 

Pasture 80,300 80,700 83,400 88,800 

Forest land 220,900 214,300 212,500 209 ,000 

Urban & built up 19,700 19,900 19,700 18,300 

Water area 8,700 9,500 9,700 10,300 

Total area 424,300 424 ,300 424 , 300 424,300 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 

Appendix Table 11G - Projected land use, Jefferson County, 1990, 2000 & 2020. 

Land Use 1975 1990 2000 2020 
ro i Vs oh wea TROUT  aACreg SS <=<=~ aa =ee ee 

Cropland 22,800 23,000 19,400 13,800 

Pasture 24,500 23,100 25,000 28 ,800 

Forest land 445,700 440 ,900 428 , 400 414,200 

Urban & built up 218,500 224,000 238,000 253,600 

Water area 5,900 6,400 6,600 7,000 

Total area 717,400 717,400 717,400 717,400 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 



Appendix Table 11H - Projected land use, Tuscaloosa County, 1990, 2000 & 2020. 

<<: SSS an ae na enmemernemmeeeemeeeeeeeeee serene 

Land Use 1975 1990 2000 2020 
a ca a oe as a am Thou. acres -------------- 

Cropland 67,700 62,700 64,300 69,000 

Pasture 19,900 35 ,600 36,400 37,900 

Forest land 698 , 300 667,600 671,900 660,600 

Urban & built up 55,900 64,000 66,600 70,400 

Water area 21,600 23,500 24,200 25,500 
Ir ee 

Total area 863 , 400 863 , 400 863,400 863,400 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 

Appendix Table 11I - Projected land use, Walker County, 1990, 2000 & 2020. 

en 

Land Use P75 1990 2000 2020 
es i POO SCL es oar ae 

Cropland 43,200 36,200 34,800 31,200 

Pasture 53,000 57,900 58,000 58,200 

Forest land 360,800 354,700 350,300 339,100 

Urban & built up 55 ,800 63,500 69,000 83,300 

Water area 5,600 6,100 6,300 6,600 

Total area 518, 400 518,400 518,400 518,400 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 



Appendix Table 11J - Projected land use, Winston County, 1990, 2000 & 2020. 

Land Use 1975 1990 2000 2020 
<i" 2 eae Thow. acres *<4+—3sS24—— 

Cropland 25,200 29 ,800 30,500 32,100 

Pasture 26,300 29,300 29,800 30,900 

Forest land 316,800 307 ,400 304,800 299,700 

Urban & built up 25,200 26,000 27,000 28,700 

Water area 11,600 12,600 13,000 13,700 
cp 

Total area 405,100 405,100 405,100 405,100 

Source: ESS, USDA and Black Warrior Land Use Advisory Committee 
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Appendix 12 

Assumptions and Economic Framework Underlying OBERS Projections 

The OBERS projections are based on longrun or secular trends and tend to 
smooth out the cyclical fluctuations which characterize the shortrun path 
of the economy. The general assumptions that underlie the projections are 
as follows: 

e. Growth of population will be conditioned by a fertility rate 
which represents "replacement level fertility." 

a Nationally, reasonably full employment, represented by a 4 per- 
cent unemployment rate, will prevail at the points for which projections 
are made. As in the past, unemployment will be disproportionately dis- 
tributed regionally, but the extent of disproportionality will diminish. 

=i The projections are assumed to be free of the immediate and 
direct effect of wars. 

4, Continued technological progress and capital accumulation will 
support a growth in private output per manhour of 2.9 percent annually. 

is The new products that will appear will be accommodated within 
the existing industrial classification system, and, therefore, no new 
industrial classifications are necessary. 

6. Growth in output can be achieved without ecological disaster 
or serious environmental deterioration, although diversion of resources 
for pollution control will cause changes in the industrial mix of output. 

The regional projections are based on the following additional assumptions: 

iD, Most factors that have influenced historical shifts in regional 
location of "export" industry will continue into the future with varying 
degrees of intensity. 

a Trends toward economic area self-sufficiency in local-service 
industries will continue. 

3 Workers will migrate to areas of economic opportunities and 
away from slow-growth or declining areas. 

4. Regional earnings per worker and income per capita will continue 
to converge toward the national average. 

5. Regional employment/population ratios will tend to move toward 
the national ratio. 
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The OBERS projections prepared for the Water Resources Council were 
based on longrun trends in those factors that affect the supply and demand 
for land and water resources. Major assumptions underlying these pro- 
jections were a low rate of population growth (the Census Bureau Series 
E, December 1972 population projection), a high level of employment, no 
foreign conflicts, and a 3-percent annual growth in labor productivity. 
An implied assumption was that total demand would be sufficiently strong 
to maintain high employment. Principal economic indicators for selected 
years are summarized in the following table. 

Selected U.S. economic indicators, historic and projected, 1959-2000. 

Projected 

Item 1959 1969 1980 : 2000 

Population, mil. Lisa. 201.9 224.1 264.4 
Total personal income, 

bil. 1967 dol. 432.3 689.7 1.07226 2,158.8 
Per capita income, 

1967 dol. 2,441 3,416 4,786 8,165 
Total employment, mil. 66.4 81.0 99.3 120.9 
Index of crop production 

(1969 = 100) 94 100 ly 131 
Index of livestock pro- 

duction (1969=100) 90 100 LS 136 
Index of major manufacturing 
production (1969=100) 66 100 158 341 

Source: OBERS 

Total U.S. population was projected at about 264 million for the year 
2000, an increase of more than 30 percent over the estimated 1969 popu- 
lation. In the same period, total personal income was projected to 
triple and per capita personal income was expected to increase by about 
250 percent. The value of crop and livestock output, measured in 1967 
dollars, was projected to increase by 31 and 36 percent, respectively. 
The gross national product should nearly triple. 



Appendix 13 

Development of Selected Baseline Land Use Estimates 

USDA agricultural analyses culminating in an estimate of production and 
land use for a state development district, county, or river basin, nor- 
mally begin with an examination of OBERS state production estimates. The 
OBERS distribution of projected national output among states is accom- 
plished by an extension of trends from a historical base of 1947 to 1970. 
National production estimates are based upon a balance of projected agri- 
cultural exports, imports, and total domestic consumption. These national 
projections can be accepted with a fairly high degree of confidence. How- 
ever, as the geographic area becomes smaller, e.g., regional, state, econo- 
mic area, etc., the degree of confidence in projections for specific commo- 
dities drops rapidly. OBERS guidelines recognize this and cite the need 
for possible adjustment of state and sub-area data based upon local know- 
ledge and expectation. 

Alabama's agriculture has undergone a significant transition since 1970. 
In the past 9 years, peanut yields have doubled, increasing the state's 
share of U.S. peanut output from 10 percent to 14 percent. Alabama's 
43 million bushel soybean crop in 1978 represented 2.3 percent of the 
U.S. crop, compared to 1.3 percent in the early 1970's. 

These, and other changes in the nature and direction of Alabama's agri- 
cultural growth since 1970, led the Black Warrior River Basin Land Use 
Advisory Committee, hereafter referred to as the Committee, to base pro- 
jections on land use changes in the 1950-1975 period statewide and to 
the study area's relationship to statewide agricultural production. 
These changes are shown in Tables 5-6 and 5-8 of the main report with a 
comparison of the OBERS E' high export figures. 

Corn acreage in the state has declined steadily since 1940 when 3.5 
million acres were harvested for grain. By 1970, acreage had dropped 
to 550,000 acres. Since that time, acreage harvested has fluctuated 
sharply, reaching 800,000 acres in 1976, dropping to 375,000 acres 
in 1977, then climbing back to 540,000 acres in 1978. The Committee 
felt that a level of about 850,000 acres was reasonable to expect in 
both future time frames unless programs were developed to accelerate 
development. Specialists at the Experiment Station agreed with this 
assessment. Alabama farmers produce less than 1 percent of the nation's 
corn crop; consequently, adjustments in this area would have little, if 
any effect on the national market. 

The loss of cotton acreage parallels that of corn. Harvested acreage 
has declined to about 325,000 acres. Specialists believe Alabama's cotton 
industry cannot sustain itself over the long run with fewer than 400,000 
acres harvested. Consequently, the Committee held to this figure as a 
minimum level of operation, rather than assuming cotton acreage would 
drop to 100,000 acres by 2020, as indicated in OBERS. 
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In the 1970's, Alabama farmers were producing about 1.3 percent of the 
nations' soybeans. Since 1970, 1.5 million acres have been added state- 
wide. Alabama now contributes 2.3 percent of all U.S. soybeans. This 
growth was not contemplated in the OBERS estimates. Uncertainty clouds 
the soybean picture. One can only speculate as to whether the recent 
rapid expansion of the soybean industry is a short or long term occur- 
rence. The opinion of the Committee and Experiment Station personnel is 
that Alabama's soybean harvest will be around 2.5 million acres by 2020. 
With this acreage, production in 1990 would exceed OBERS by 50 percent; 
by 2020, production would be about 40 percent above OBERS. 

Alabama's peanut acreage has climbed slowly during the past 10 years to 
the current 214,000 acres harvested. During this time, the state has 
increased its share of the U.S. peanut crop from 10 to 14 percent. OBERS, 
on the other hand, projects a decline in the share supplied by Alabama. 
This results partly from the fact that the tremendous increase in Alabama 
peanut yields, from 1,650 pounds per acre in 1970 to 2,750 pounds in 
1977, was not anticipated in the OBERS analysis. For this reason, the 
Committee chose to hold to the current 214,000 acres for projection 
purposes. The resulting production is 20 percent above OBERS in 1990 
and 45 percent higher by 2020. The projected share of U.S. production 
would be about 11 percent, a fairly conservative figure in light of the 
current share. 

The overall effect of these differences is the additional 1.8 million 

acres projected to be used for crops under baseline conditions in 1990. 
The difference amounts to 1.9 million acres in 2020. 
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APPENDIX 14 

The Statewide Agricultural Resource Model 
and Data Requirements 

14A - THE MODEL 

A statewide least cost linear programming model was used to make the initial 
estimates of total land requirements, land use shifts and costs and returns 
for both the selected baseline and OBERS E' scenarios. The analyses utilized 
1975 as the base year and future time frames of 1990, 2000, and 2020. 

The cost minimization approach was selected on the assumption that in the 
long run farmers will make adjustments to produce food and fiber more 
efficiently. This is not always the case because of personal preferences 
and legal arrangements, consequently restraints are built into the model to 
keep projections realistic and acceptable. These restraints largely take the 
form of restrictions on land use shifts. 

Programmed results represented a starting point from which subjective changes 
were made as necessary. Indeed, changes were made, particularly in the 
baseline estimate, to obtain a set of projections indicating the most likely 
course of events without accelerated USDA project-type agricultural development. 

While it is not the intent of this Appendix to completely document the model 
used, a basic understanding of the model's framework is essential if the 
results are to be accurately interpreted and understood. The following 
sections present the basic foundations of the model. 

Basic Data Needs 

The programming model operates within limitations of physical resource avail- 
abilities and nebulous but real constraints. Data requirements include: 

iL land availability in each study area in each time period 
. current land use on each soil resource group (SRG) 
3 yields on each SRG in each time period for each enterprise 

considered 
4. costs of production for each enterprise on each soil group 
o. projected state production of each commodity in each time 

period 
6. rotation practices, or the percent of time each soil group 

can be used for row crops. 

Soils Groupings 

The accounting unit for land resources in the analysis is in soil resource 
groups (SRG's). These groups, representing combinations of soils with similar 
land treatment needs and productivity, are described in Appendix 14B. A total 
of 52 SRG's were identified statewide. Groupings were prepared by the SCS 
State Soil Scientist, State Resource Conservationist, and State Conservation 
Agronomist. 
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Land Availability and Use 

The Conservation Needs Inventory (CNI) was selected as the appropriate land 
inventory for this study because the CNI is the only source of agricultural 
land use information by soil capability class and subclass, and by county, 
both necessary for the programming model. The 1967 land use estimates were 
updated to the base year 1975. The updated land use by SRG's and counties 
was the judgement of SCS field personnel. Specific crop acreages for counties 
are those reported by the Alabama Crop and Livestock Reporting Service. 

Projected urban land requirements for future residents were estimated by county 
and deducted from each county's 1975 land base. The remaining openland was 
assumed to be available for agricultural use. Woodland clearing was permitted 
on a graduated scale by capability class up to a maximum 10 percent of available 
woodland in 1990 and 20 percent by 2020. 

Yields 

Six crop enterprises--corn, cotton, soybeans, peanuts, hay, and wheat--were 
selected for the analysis. Together, the six represent about 95 percent of 
all crops harvested in the state. 

Predicted yields in SCS technical guides were used to determine base (1975) 
yields for each of the six crop and two pasture enterprises by soil resource 
group. Base yields assuming average management are shown in Appendix L5C. 
Trends in Alabama yields for the period 1950 to 1975 were studied and 
projections were developed for 1990 and 2020. These linear extrapolations 
were then subjectively adjusted by SRG by the SCS Agronomist, State Resource 
Conservationist, and Basin Study Staff. Projected yields agreed to during 
these meetings are also shown in Appendix 14C. These are yields that can be 
expected under average management with continued improvements in crop varieties 
and fertilizers, and with expenditures for land and water development occurring 
as in the past. 

Cost and Returns 

Production costs for the eight enterprises considered were estimated by 
soil groups from State resource area budgets prepared by Auburn University, 
SCS, and ESS in 1978. Cost per unit of output varied considerably depending 
on requirements of each SRG. Production inputs are assumed to increase at 
the same rate as has occurred during the past 2 decades, or about 1.5 percent 
annually on a constant basis. Prices received for commodities are adjusted 
normalized prices authorized by the Water Resources Council for planning 
use in October 1978. These are shown in Appendix 14D. 

Other Restraints 

The amount of change that could take place over time between 1975 and the 
two projected time periods was limited in the following manner: 
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APPENDIX TABLE 14A 

Percent of 1975 acreage unchanged with : 

Crop : respect to SRG's and subareas 

1990 2020 
Min. - Max. Min. - Max. 

Corn : ean. 0 1 Diem al 
Cotton Orie 1 & OD Sees 2 20 
Soybeans 0 =-53.0 1.0 = 4,4 
Peanuts Ors 0 0.85 - 3.4 
Wheat OToe=ereG OF Ger" 3 2 
Hay Oo 1.6 Usa 2 ae 

ee 

For example, Blount County had 6,000 acres of cotton harvested In GLO 7a. 
Under these restrictions, Blount County's cotton acreage could range between 
4,200 and 8,400 acres harvested in 1990. Cost efficiency would dictate the 
actual level projected. 

Control factors were also built into the model to increase acreage to allow 
for crop failure, non-productive acres utilized for water disposal, turn 
rows, loss of grazing resulting from pasture/crop rotations, and so forth. 



Appendix 14B 
SOIL RESOURCE GROUP DESCRIPTIONS 

Coastal Plain Soils 

Group 1 

Capability units I-11, I-12, I-16, IIs-11, IIs-12. Well-drained soils on 
uplands and stream terraces. Slopes range from 0 to 2 percent. Mainly 

sandy or loamy surface layers and loamy or clayey subsoils. Moderate 
permeability; rapid to medium infiltration; and slow runoff. Available 
water capacity is moderate to high. Major soils are Norfolk, Cahaba, 

Ruston, Marlboro, and Red Bay. 

Group 2 

Capability units IIe-11, IIe-15. Well-drained soils on uplands. Slopes 
range from 2 to 5 percent. lLoamy surface layers and clayey subsoils. 
Moderate or moderately slow permeability; medium infiltration; and slow 

to medium runoff. Available water capacity is high. Major soils are 

Shubuta, Magnolia, Marlboro, and Greenville. 

Group 3 

Capability unit IIe-19. Well and moderately well-drained soils with 
fragipans on uplands and stream terraces. Slopes range from 2 to 5 per- 
cent. Loamy surface layers and subsoils. Moderately slow permeability; 
medium infiltration; and medium to slow runoff. Available water capacity 
is moderate. Major soils are Savannah, Ora, and Prentiss. 

Group 4 

Capability units IIe-12, IIe-13, IIe-16. Well and moderately well- 
drained soils on uplands. Slopes range from 2 to 5 percent. Loamy 
surface layers and subsoils. Moderate permeability; rapid to medium 

infiltration; and slow to medium runoff. Available water capacity is 
moderate to high. Major soils are Ruston, Bama, Norfolk, Tifton, Red 
Bay, and Orangeburg. 

Group 5 

Capability units IIw-11, IIw-12, IIw-19. Moderately well and somewhat 
poorly drained soils on uplands and stream terraces. Slopes range from 0 
to 2 percent. Loamy surface layers and loamy or clayey subsoils. Some 
soils have fragipans. Moderate to slow permeability; medium infiltra- 
tion; and slow runoff. Available water capacity is moderate to high. 
Major soils are Mantachie, Lynchburg, Angie, and Izagora. 
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Group 6 

Capability unit IIw-13. Well and moderately well-drained soils on flood 
plains. Slopes range from 0 to 2 percent. Loamy surface layers and 
subsoils. Subject to occasional flooding. Moderate permeability; rapid 
to medium infiltration; and slow runoff. Available water Capacity is 
moderate to high. Major soils are Ochlockonee and Iuka. 

Group 7 

Capability units IIs-13, IIs-14, IIs-19. Well-drained soils on uplands. 
Slopes range from 0 to 5 percent. Thick sandy surface layers and loamy 
or clayey subsoils. Slow to moderately rapid permeability; rapid infil- 
tration; and slow runoff. Available water capacity is low to moderate. 
Major soils are Wicksburg, Wagram, and Lucy. 

Group 8 

Capability units IIIe-11, IIIe-15, IIIe-18, IIIe-111, IIIe-121. Well- 
drained soils on uplands. Slopes range from 2 to 8 percent. Loamy or 
clayey surface layers and loamy or clayey subsoils. Moderate to slow 
permeability; slow infiltration; and rapid runoff. Available water 
capacity is high. Major soils are Shubuta, Boswell, Angie, Wilcox, 
Magnolia, Marlboro, and Greenville. 

Group 9 

Capability units IIIe-19, IIIe-191. Well and moderately well-drained 

soils with fragipans on uplands and stream terraces. Slopes range from 5 
to 8 percent. Loamy surface layers and subsoils. Moderately slow per- 

meability; medium infiltration; and medium runoff. Available water 
Capacity is moderate. Major soils are Ora and Savannah. 

Group 10 

Capability units IIIe-12, IIIe-13, IIIe-16. Well-drained soils on up- 
lands and stream terraces. Slopes range from 5 to 8 percent. Loamy 
surface layers and subsoils. Moderate permeability; medium infiltration; 
and medium runoff. Available water capacity is moderate to high. Major 
soils are Ruston, Norfolk, Orangeburg, Red Bay, Saffell, Bowie, and 
Tifton. 

Group at 

Capability units IIIw-12, IIIw-13, IIIw-14, IIIw-15, IIIw-16, IIIw-18, 
IIIw-19. Somewhat poorly and poorly drained soils on uplands and stream 
terraces. Slopes range from 0 to 2 percent. Loamy surface layers and 

loamy or clayey subsoils. Moderate to slow permeability; slow infiltra- 
tion; and slow runoff. Available water capacity is low to high. Major 

soils are Stough, Bibb, Scranton, and Wahee. 
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Group 12 

Capability units IIIs-14, IIIs-34. Well to excessively drained soils 

on uplands and stream terraces. Slopes range from 0 to 8 percent. Mostly 

sandy throughout, although soils on 5 to 8 percent slopes have loamy 

subsoils at depths ranging from 40 to 80 inches. Moderately rapid or 
rapid permeability; rapid infiltration; and slow runoff. Available water 

capacity is low. Major soils are Eustis, Chipley, Troup, and Alaga. 

Group 13 

Capability units IVe-11, IVe-12, IVe-13, IVe-15, IVe-17, IVe-18, IVe-19, 
IVe-111, IVe-121, IVe-151, IVe-181, IVe-191, IIIs-18, IVs-18. Well- 
drained soils on uplands. Slopes range from 5 to 12 percent. Loamy 
surface layers and loamy or clayey subsoils. Moderate to slow permea- 
bility; medium to slow infiltration; and rapid runoff. Available water 
capacity is moderate to high. Major soils are Boswell, Shubuta, Ruston, 

Bowie, and Luverne. 

Group 14 

Capability units IVw-11, IVw-12, IVw-13, IVw-14, IVw-16, IVw-19, IVw-32, 
IVw-35. Somewhat poorly and poorly drained soils on uplands, stream 
terraces, and flood plains. Slopes range from 0 to 2 percent. Loamy or 
sandy surface layers and loamy or clayey subsoils. Moderate to very 
slow permeability; slow infiltration; and slow runoff. Available water 
capacity is low to high. Subject to occasional flooding. Major soils 
are Mantachie, Myatt, Leaf, and Plummer. 

Group 15 

Capability unit IVs-14. Excessively drained soils on uplands and stream 
terraces. Slopes range from 0 to 8 percent. Mainly sandy throughout. 
Moderately rapid to rapid permeability; medium to rapid infiltration; 
and slow to medium runoff. Available water capacity is low. Major soils 
are Lakeland and Eustis. 

Group 16 

Capability units Vw-11, Vw-12, Vw-13, Vw-14, Vw-35, VIIw-12, VIIw-13, 
VIIw-16. Poorly and very poorly drained soils in upland depressions, 
on stream terraces, and on flood plains. Slopes range from 0 to 2 per- 
cent. These soils are commonly stratified with textures ranging from 
sandy to clayey. Permeability is variable, ranging from moderate 
to slow; slow to moderate infiltration; and slow runoff. Available 
water capacity is moderate or high. Subject to frequent flooding or 
ponding. Major soils are Bibb and unnamed frequently flooded alluvial 
soils. 
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Group 17 

Capability units VIe-11, VIe-12, VIe-13, VIe-15, VlIe-16, VIe-17, ViIe-18, 
Vie-19, Vie-111, VIe-121, VIe-151, VIe-181, VIe-191, VIIe-11, Vile-12, 
Vile-13, VIle-15, VIIe-17, VIIe-18, VIIe-19, VIIe-111, VIIe-121, VIIe-151 
Vile-171, VIIe-181, VIIe-191. Well-drained soils on uplands. Slopes are 
greater than 5 percent and range mostly from 8 to 25 percent. Mostly 
loamy surface layers and clayey or loamy subsoils. Moderate to slow 
permeability; slow infiltration; and rapid runoff. Available water 
capacity is low to high. Major soils are Cuthbert, Shubuta, Pikeville, 
Boswell, Ruston, Luverne, and Troup. 

> 

Group 18 

Capability units VIs-14, VIs-17, VIIs-14, VIIs-17. Well-drained and 
excessively drained soils on uplands and stream terraces. Slopes range 
from 5 to 17 percent. Mostly sandy throughout, although some soils 
have loamy or clayey subsoils. Rapid permeability; medium infiltration; 
and medium to rapid runoff. Available water capacity is low. Major 
soils are Troup, Lakeland, and Flomaton. 

Black Belt Soils 

Group 19 

Capability unit IIe-28. Well-drained soils on uplands. Slopes range 
from 1 to 3 percent. Loamy or clayey surface layers and clayey subsoils. 
Very slow or slow permeability; slow infiltration; and slow runoff. 
Available water capacity is high to low. Major soils are Oktibbeha 
and Sumter. 

Group 20 

Capability units IIw-28, IIs-28. Moderately well to somewhat poorly 

drained soils on uplands, stream terraces, and flood plains. Slopes 
range from 0 to 3 percent. Mostly clayey throughout. Very slow permea- 
ability; slow infiltration; and slow runoff. Available water capacity 

is high. Major soils are Leeper, Trinity, Kaufman, Catalpa, and Kipling. 

Group 21 

Capability units IIIe-28, IIIw-Z28. Well to somewhat poorly drained 

soils on uplands and stream terraces. Slopes range from 0 to 5 percent. 

Loamy and clayey surface layers and clayey subsoils. Very slow or slow 
permeability; slow infiltration; and slow to medium runoff. Available 
water capacity is high to low. Major soils are Oktibbeha, Vaiden, Sumter, 

and Kipling. 
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Group 22 

Capability units IVe-28, IVs-27. Well to somewhat poorly drained soils 
on uplands. Slopes range from 5 to 8 percent. Loamy and clayey surface 
layers and clayey subsoils. Very slow or slow permeability; slow infil- 
tration; and medium to rapid runoff. Available water capacity is high 
to low. Major soils are Oktibbeha, Sumter, and Vaiden. 

Group 23 

Capability units IIIw-25, IVw-21, IVw-28, Vw-28. Somewhat poorly and 
poorly drained soils on uplands, stream terraces, and flood plains. 
Slopes range from 0 to 2 percent. Loamy surface layers and clayey 
subsoils. Very slow permeability; slow infiltration; and slow runoff. 
Available water capacity is high. Major soils are Eutaw, Una, Urbo, and 
Forestdale. 

Group 24 

Capability units Vle-27, VIe-28, VIIe-28. Well-drained soils on uplands. 
Slopes range from 5 to 12 percent. Clayey surface layers and subsoils. 
Very slow or slow permeability; slow infiltration; and rapid runoff. 
Available water capacity is high to low. Major soils are Oktibbeha, 
Binnsville, and Sumter. 

Piedmont Soils 

Group 25 

Capability units I-31, I-32, I-36. Well-drained soils on uplands and 
stream terraces. Slopes range from 0 to 2 percent. Loamy surface layers 
and subsoils. Moderate permeability; medium infiltration; and slow 
runoff. Available water capacity is high. Major soils are Wickham and 
Starr. 

Group 26 

Capability units IIe-31, Ile-35, Ile-36, Ile-38, Ile-39. Well and mod- 
derately well-drained soils on uplands and stream terraces. Slopes range 
from 2 to 5 percent. Loamy surface layers and loamy or clayey subsoils. 
Moderate permeability; medium infiltration; and slow to medium runoff. 
Available water capacity is moderate or high. Major soils are Wickham, 
Madison, and Altavista. 

Group 27 

Capability units IIw-32, IIw-33, IIw-36. Well and moderately well- 
drained soils on stream terraces and flood plains. Slopes range from 
0 to 5 percent. Loamy surface layers and subsoils. Moderate or moder- 
ately rapid permeability; medium to rapid infiltration; and slow runoff. 
Available water Capacity is moderate or high. Major soils are Toccoa, Altavista, and Congaree. 
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Group 28 

Capability units IIIe-31, IIIe-35, IIle-36, IIle-38, IIIe-39, ITle-31ir, 
IIfe-351. Well-drained soils on uplands. Slopes range from 2 to 8 per- 
cent. Loamy surface layers and clayey subsoils. Moderate permeability; 
medium infiltration; and medium runoff. Available water capacity is 
moderate or high. Major soils are Madison, Appling, Cecil, Durham, and 
Tatum. 

Group 29 

Capability units IIIw-32, IIIw-36. Moderately well and somewhat poorly 
drained soils on flood plains. Slopes range from 0 to 5 percent. Loamy 
surface layers and subsoils. Moderate permeability; medium infiltration; 
and slow runoff. Available water Capacity is moderate or high. Major 
soils are Chewacla and Augusta. 

Group 30 

Capability units IVe-31, IVe-35, IVe-36, IVe~-37, IVe-311, IVe-351, 
IVs-33. Well-drained soils on uplands and stream terraces. Slopes range 
from 6 to 15 percent. Loamy surface layers and loamy or clayey subsoils. 
Moderate permeability; medium infiltration; and rapid runoff. Available 
water capacity is moderate. Major soils are Madison, Cecil, Appling, 
and Gwinnett. 

Group Oi 

Capability units VIe-31, VIe-35, VIe-36, Vle-37, Vie-311, Vie=351, Vie=3.1i- 
Well-drained soils on uplands. Slopes range from 10 to 25 percent. Loamy 
surface layers and loamy or clayey subsoils. Moderate permeability; 
medium to slow infiltration; and rapid runoff. Available water capacity 
is moderate. Major soils are Madison, Cecil, Gwinnett, and Appling. 

Group ae. 

Capability units VIIe-35, VIIe-37, VIIe-351, Vile=3/15 Vis=o he Vise@3s4 
VIs-35, VIs-37, VIIs-37, VIIs-351, VIIs-371. Well-drained soils on up- 
lands. Some soils are stony and some are shallow to bedrock. Slopes 
range from 15 to 25 percent or more. Loamy surface layers and loamy or 
clayey subsoils. Moderate permeability; slow infiltration; and rapid 
runoff. Available water capacity is low. Major soils are Tallapoosa 
and Louisa. 

Limestone Valley and Upland Soils 

Group eh 

Capability units I-41, I-42, I-43, I-45, IIs-46. Well-drained soils on 
uplands and stream terraces. Slopes range from 0 to 2 percent. Loamy 
Surface layers and loamy or clayey subsoils. Moderate permeability; 
medium infiltration; and slow runoff. Available water capacity is 
moderate or high. Major soils are Grasmere, Sequatchie, and Holston. 
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Group 34 

Capability units IIe-41, IIe-42, IIe-43, IIe-46. Well-drained soils 
on uplands and stream terraces. Slopes range from 2 to 6 percent. Loamy 

surface layers and loamy or clayey subsoils. Moderate permeability; 
medium infiltration; and slow to medium runoff. Available water capa- 
city is moderate to high. Major soils are Dewey, Decatur, Allen, Holston, 
Fullerton, and Etowah. 

Group 35 

Capability units IIe-45, IIe-48, IIe-49. Well and moderately well- 
drained soils on uplands. Slopes range from 2 to 6 percent. Loamy 
surface layers and clayey or dense loamy subsoils. Moderately slow 
to very slow permeability; medium infiltration; and medium runoff. 
Available water capacity is low or moderate. Major soils are Dickson, 
Locust, Leadvale, and Hollywood. 

Group 36 

Capability units IIw-41, IIw-42, IIw-45, IIw-49, IIs-42. Well and moder- 
ately well-drained soils on uplands, stream terraces, and flood plains. 
Slopes range from 0 to 2 percent. Loamy surface layers and loamy or 
clayey subsoils. Moderate to slow permeability; medium infiltration; 
and slow runoff. Available water capacity is high to low. Major soils 
are Grasmere, Locust, Lobelville, Sango, and Greendale. 

Group 37 

Capability units IIIe-41, IIIe-42, IIIe-43, IIIe-47, IIIe-411, IIle-421. 
Well-drained soils on uplands and stream terraces. Slopes range from 
2 to 10 percent. Loamy surface layers and loamy or clayey subsoils. 
Moderate permeability; medium infiltration; and rapid runoff. Available 
water capacity is moderate to high. Major soils are Fullerton, Decatur, 
Dewey, Allen, and Holston. 

Group 38 

Capability units IIIe-45, IIIe-48, IIIe-49, IIIe-491. Well and moderately 
well-drained soils on uplands. Slopes range from 2 to 10 percent. Loamy 
surface layers and clayey or dense loamy subsoils. Very slow or slow 
permeability; slow infiltration; and rapid runoff. Available water capa- 
city is low or moderate. Major soils are Colbert, Conasauga, and Talbott. 

Group 39 

Capability units IIIw-42, IIIw-46, IIIw-48, IIIw-49. Moderately well to 
poorly drained soils on uplands, stream terraces, and flood plains. 
Slopes range from 0 to 2 percent. Loamy surface layers and loamy or 
clayey subsoils. Moderate permeability; slow infiltration; and slow 
runoff. Available water capacity is moderate or high. Major soils 
are Lee, Chenneby, Tupelo, and Sylacauga. 
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Group 40 

Capability units IVe-41, IVe-42. Well-drained soils on uplands and 
stream terraces. Slopes range from 10 to 15 percent. lLoamy surface 
layers and loamy or clayey subsoils. Moderate permeability; slow infil- 
tration; and rapid to medium runoff. Available water Capacity is moder- 
ate. Major soils are Fullerton and Allen. 

Group 41 

Capability units IVe-45, IVe-47, IVe-48, IVe-411, IVe-421, IVe-451, 
IVe-481, IVe-491. Well-drained soils on uplands. Slopes range from 
6 to 10 percent. Loamy and clayey surface layers and clayey subsoils. 
Slow permeability; slow infiltration; and rapid runoff. Available 
water capacity is moderate or high. Major soils are Decatur, Firestone, 
Montevallo, Dewey, and Fullerton. 

Group 42 

Capability units IVw-42, IVw-48, IVw-49, IVw-55. Poorly drained soils 
on uplands, stream terraces, and flood plains. Slopes range from 0 to 
2 percent. Loamy surface layers and loamy or clayey subsoils. Slow 
permeability; slow infiltration; and slow runoff. Subject to frequent 
flooding or ponding. Available water Capacity is moderate or high. 
Major soils are Melvin, Dowellton, Guthrie, and Purdy. 

Group 43 

Capability units IVs-41, IVs-42, IVs-43. Well-drained soils on uplands 
and stream terraces. Slopes range from 2 to 15 percent. Loamy surface 
layers and subsoils; many coarse fragments throughout. Moderately rapid 
permeability; medium infiltration; and medium to rapid runoff. Avail- 
able water capacity is low. Major soil is Bodine. 

Group 44 

Capability units VIe-41, VIe-42, VIe-45, VIe-47, Vle-48, VIe-411, VIe-421 
Vle-451, VIe-471, VIe-481. Well-drained soils on uplands and stream 
terraces. Slopes range from 10 to 25 percent. Loamy or clayey surface 
layers and subsoils. Very slow to moderate permeability; slow infiltra- 
tion; and rapid runoff. Available water capacity is low to moderate. 
Major soils are Fullerton, Montevallo, and Firestone. 

Group 45 

Capability units VIIe-41, VIIe-45, VIle-47, VIIe-48, VIIe-411, VIle-421, 
VIle-471, VIs-41, VIs-42, VIs-43, VIs-431, VIIs-41, VIIs-42, VIIs-43. 
Well-drained soils on uplands. Slopes range from 10 to 25 percent or 
more. lLoamy and clayey surface layers and subsoils. Some soils contain 
many coarse fragments. Others are severely eroded. Moderate to slow 
permeability; slow infiltration; and rapid runoff. Available water 
Capacity is low to moderate. Major soils are Montevallo and Fullerton. 
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Sand Mountain Soils 

Group 46 

Capability units I-51, Ile-51, Ile-55, Ile-56. Well-drained soils on 

uplands. Slopes range from 0 to 6 percent. Loamy surface layers and 
subsoils. Moderate permeability; medium to rapid infiltration; and 
slow to medium runoff. Available water capacity is moderate. Major 

soils are Hartsells, Nauvoo, Albertville, Linker, and Enders. 

Group 47 

Capability units IIe-59, IIw-52, IIw-59. Moderately well-drained soils 
on uplands and stream terraces. Slopes range from 0 to 6 percent. Loamy 
surface layers and dense loamy subsoils. Slow permeability; medium infil- 
tration; and medium runoff. Available water capacity is low. Major 
soils are Tilsit and Wynnville. 

Group 48 

Capability units IIIe-51, II[Ie-55, Ille-56, IIle-57, Ille-59, Illesaaas 
IIIe-561, IIIw-59. Slopes range from 2 to 10 percent. Loamy surface 
layers and loamy or clayey subsoils. Moderate to slow permeability; 
slow infiltration; and rapid runoff. Available water capacity is moder- 

ate or low. Major soils are Hartsells, Nauvoo, Linker, Albertville, 
Enders, Mountainburg, and Tilsit. 

Group 49 

Capability units IVe-55, IVe-56, IVe-57, IVe-551, IVe-561, IVe-571. 
Well-drained soils on uplands. Slopes range from 6 to 15 percent. Loamy 
surface layers and loamy or clayey subsoils. Moderate to slow permea- 
bility; slow infiltration; and rapid runoff. Available water capacity is 

low or moderate. Major soils are Mountainburg, Linker, Nauvoo, Albert- 
ville, and Hector. 

Group 50 

Capability units VIe-57, VIe-551, VIe-561, Vle-571. Well-drained soils 
on uplands. Slopes range from 10 to 15 percent. Loamy or clayey 
surface layers and subsoils. Moderate to very slow permeability; slow 

infiltration; and rapid runoff. Available water capacity is low or 
moderate. Major soils are Mountainburg, Townley, Hector, and Albert- 
ville. 

Group Sa 

Capability units VIIe-57, VIIe-551, VIIe-571, VIs-57. Well-drained soils 
on uplands. Slopes range from 6 to 25 percent or more. Loamy surface 
layers and loamy or clayey subsoils. Moderately rapid permeability; 
slow infiltration; and rapid runoff. Available water capacity is low. 
Major soils are Hector and Muskingum. 
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oability units VIle-281, VIIs-47, VIIs-57, VIIw-11, VIIIs-11, VIIIs-14, 
[s-35. Soils and miscellaneous areas which have very limited potential 
c use as cropland or improved pasture. 
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Appendix Table 14C 
1975 CROP AND PASTURE YIELDS 
AVERAGE MANAGEMENT CONDITIONS 
ALABAMA SOIL RESOURCE GROUPS 

SRG CORN COTTON HAY PEANUTS SOYBEANS WHEAT PASTURE VEGETABLES 
No. bus. lbs. tons cwts. bus. bus. AUM'S cwts. 

1 58 548 209 Z2e2 25 36 6.0 79 
2 a 548 2.9 19.0 24 3 6.0 70 

3 45 450 229 = pe 25 6.0 - 
4 55 518 2.9 21.0 23 33 6.0 ay 
5 74 538 225 20.0 32 25 6.0 60 
6 58 450 Zao - a - 6.0 - 
if 45 450 Zao 2150 20 25 4.8 70 
8 50 495 220 1825 21 30 Gs 63 

9 40 400 Qe - 20 22 Sey - 
10 50 460 256 19.0 21 30 5 60 
ae 43 - 1.0 - 14 - Seo: = 
2 33 269 12, 18.3 18 24 326 44 
13 26 248 220 157 12 22 3.9 “ 
14 16 - eZ - 10 - 4.0 - 
15 25 - eet 16.5 13 20 3.4 - 
16 - - - - - - RY = 
17 - - 0.8 - - - 2n4 - 
18 - - 0.9 = = = on0 - 
19 41 357 1.2 - 26 34 4.9 49 
20 61 372 5 = 32 38 622 50 
211 32 256 0.9 - 18 27 4.5 - 
22 25 - 0.9 - - zit 329 -~ 
23 - - 1.0 - 10 - See - 
24 - - OF - - - 2.6 - 
25 Ws 550 3.0 - 30 36 6.0 79 
26 45 387 ea, - 22 Zz) 5.8 44 
in 43 - 0.9 - SD. - 5.9 = 
28 40 340 Les - 20 19 5.8 40 
29 43 - TO - 14 - 6.2 - 
30 26 260 1.4 - 12 14 4.3 - 
31 - - ee - - - ieee - 
32 - - 0.8 - - - 2.0 = 
33 85 584 2.6 - 38 41 6.8 64 
34 68 525 2 - 0 33 5.4 Sil 
35 50 450 2.0 - 23 30 he 45 
36 65 517 2e5 ~ 34 33 6.5 a 
37 55 475 Del - 29 33 4.9 44 
38 45 405 150 - 21 24 4.9 41 
39 43 - 1.0 - 21 - Be, - 
40 44 260 1.9 - 18 25 Sees = 
41 a5 208 TS - 14 20 Sy - 
42 = o - - 10 - Sil - 
43 - - La - - ~ 2.4 - 
44 - - - - ~ - 2.9 - 
45 - - 0.8 - - - 20 - 
46 68 538 ek 18.7 30 on ak 32 
47 43 450 2.0 - 24 30 5.4 45 
48 60 501 1.6 17.6 24 29 4.0 44 
49 21 - eZ - - - Zee - 
50 : F “ - - - A ~ 
51 2 - - - = - 1.8 - 

Source: SCS-ESS estimates for use in water resource planning, October, 1978 
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Appendix Table 14C 
1990 CROP & PASTURE YIELDS 

WITHOUT ACCELERATED DEVELOPMENT 
AVERAGE MANAGEMENT CONDITIONS 
ALABAMA SOIL RESOURCE GROUPS 

SRG CORN COTTON HAY PEANUTS SOYBEANS WHEAT PASTURE VEGETABLES 
No. bus. lbs. tons cwts. bus. bus. AUM'S cwts. 

1 TT 641 Beer 3355 28 42 Tes 96 
2 73 641 5.4 Z28/nl 27 39 Fad 85 
S 59 526 ee - 26 29 7.0 - 
4 nS 606 5a S11 26 39 7.0 91 
5 101 629 4.6 30.4 37 29 730 73 
6 ey 526 ae 4 - 28 - 7.0 - 
7 58 526 ba SOnez 22 29 Sale 85 
8 66 579 5.0 a0 23 35 6.6 76 
9 Se 468 Saal - 22 26 6.5 - 
10 66 538 5.0 Dee, 23 35 6.3 73 
ee 58 - 1.9 - 16 - 6.4 - 
12 43 307 ie 2, 26.4 20 28 4.4 53 
LS 34 290 S27 2263 13 26 4.4 - 
14 21 - 2nd - 11 - 4.6 - 
15 se - 2.0 Ze 14 23 4.0 - 
16 - - - - - - Si] = 
uy; ee i 1.6 - - - Ped - 
18 - - 1s - - - 3.4 - 
19 54 418 Zee - 29 40 yew 59 
20 84 435 225 - 37 44 he 60 
et 42 300 7 - 20 52 Shes! = 
22 32 - Ley ~ - 25 4.4 = 
23 = - 9 = 11 - Do = 
24 = - eZ, - - - 520 - 

25 100 643 50 - 34 42 Ties 96 

26 59 452 oS - 25 29 6.8 53 

27 59 - tee ~ 37 - Tor - 
28 52 398 258 - 22 2} 6.6 48 
29 58 - 1.9 - 16 - Fro c 
30 34 304 20 - 13 16 4.9 a 

al - - 2.6 - - - 3.6 - 
2 - - 1.6 - - - 223 = 

33 1G he! 683 5.0 - 42 48 Sa2 Wet 

34 90 614 4.3 - 35 39 G3 62 

35 66 526 Sa - 26 35 6.3 54 

36 89 605 453 - 4O 39 7.9 63 

ay 72 556 3.9 - 32 39 Se 6 53 

38 59 473 2.9 - 24 2 526 50 

39 58 = 139 - 25 - 623 = 

40 57 304 Ser - 20 29 4.0 = 

41 45 229 26 - 16 23 Shale = 

42 - ~ - - ve. - So = 
43 - - 2.0 - ~ - 2.7 . 
44 - - - - ~ - Sai Ss 
45 - - 1.6 - = : 2.3 ‘i 
46 90 629 3.9 28.0 34 43 6.9 67 
47 i 526 Seu - 24 55 6.3 54 

48 79 586 2.9 2507 27 34 4.6 53 
49 27 - 22 = = = 3.1 a 
50 - ~ - - ~ - 2.9 ~ 

51 - - - - - - 2a) - 

-_-_--eor 0 
sacca 

Source: SCS-ESS estimates for use in water resource planning, October, 1978. 
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Appendix Table 14C 
2020 CROP & PASTURE YIELDS 

WITHOUT ACCELERATED DEVELOPMENT 
AVERAGE MANAGEMENT CONDITIONS 
ALABAMA SOIL RESOURCE GROUPS 

SRG CORN COTTON HAY PEANUTS SOYBEANS WHEAT PASTURE VEGETABLES 
No. bus. ibs. tons cwts. bus. bus. AUM'S cwts. 

1 108 875 7.0 50.2 32 51 8.7 114 
2 101 875 720 42.0 31 47 8.2 101 
3 82 720 7.0 - 29 36 8.2 - 
4 101 829 70 46.4 29 47 S32 108 
5 145 861 6.0 46.2 45 36 8.2 86 
6 108 720 6.0 - 32 ~ os - 
7 79 720 6.0 44.3 26 36 6.5 101 
8 90 792 6.2 40.0 27 42 7.5 91 
9 72 640 6.5 - 26 31 7.4 - 
10 90 736 6.2 41.0 a7 43 tee: 86 
11 82 - 2 - 20 - 7.5 - 
12 58 401 8. 38.6 23 34 S52 63 
13 46 397 4.6 3753 15 31 51 - 
14 28 - 28 ~ 13 - 5.2 - 
15 44 - 2.6 34.8 17 28 4.6 - 
16 - - - - - - 4.4 - 
17 - - 1.9 - ~ - aa . 
18 - - a - - - 3.9 - 
19 75 571 2.6 - 33 48 ey 71 
20 121 595 3.6 - 45 54 9.0 72 
21 58 410 29 - 23 38 6.1 - 
22 44 - a3 - - 30 5.1 - 
23 - - aug - 13 - 6.8 - 
24 - - sey - - - 3.4 - 
25 140 880 Tt - 38 51 B27 114 
26 83 619 4.0 - 28 30 7.9 63 
a7 84 - 2.2 - 45 - 8.6 - 
28 72 544 3.4 - 26 27 7.5 58 
29 82 - oe - 20 - 9.0 - 
30 46 416 3.3 ~ 15 20 5.6 - 
31 - - 04 - - - 4.2 - 
32 - - 1.9 - - - 2.6 - 
33 158 934 6.2 - 49 58 9.9 92 
34 124 840 5.6 - 40 47 7.3 73 
35 92 720 4.8 - 29 43 3 65 
36 129 827 5.6 - 48 47 9.4 75 
37 100 760 5.1 - 37 47 6.4 63 
38 81 648 a7 - 27 38 6.4 59 
39 82 - as - 29 - 7.5 - , 
40 78 416 4.5 - 23 36 4.6 - 
41 61 281 3.4 = 17 27 4.0 - 
42 : . - - 14 - 4.5 - 
43 7 © 2.6 = - aol - . 
44 : : 5 : - - 3.8 - 
45 - - 1.9 - - - 2.6 - 
46 126 861 Soi 42.3 38 52 8.3 79 
47 79 720 4.8 - 27 43 573 65 
48 109 802 3.9 38.0 31 41 5.2 63 
49 37 - 208 - ~ - 305 - 
50 - - = - - = 3.2 - 
51 - - = - - = 4 - 
$e 

Source: SCS-ESS estimates for use in water resource planning, October, 1978. 
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Appendix Table 14D - Normalized Commodity Prices Used in Projection Analyses, 
Alabama. 

Commodity Unit Price received 
Dol. 

\ 

Corn Bu. 2.46 

Cotton rat: 0.549 

Cottonseed Ton 86.06 

Peanuts Lb. 0.201 

Soybeans Bu. 6.05 

Wheat Bu. Za 

Hay Bale 47.12 

Steers Cwt 31.43 

Calves Cwt eoeoe 

Source: Water Resources Council, October 1978 
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Appendix Table 15 
Estimated Non-Energy Mineral Production and Disturbed Acreage 

by Whole County Areas of the Black Warrior River Basin 

1975-90 1990-2020 
County and Disturbed Disturbed 
commodity Tonnage acreage Tonnage acreage 

Thou. tons Acres Thou. tons Acres 
Jefferson 

Clay and shale 10,000 100 24,000 500 

Sand and gravel 890 50 3,800 230 

Limestone aggregate 120,000 1,200 505 ,000 5,000 

Cement 16,000 160 70,000 700 

Blount 

Sand and gravel 2,500 150 9,900 600 

Dimension sandstone 18 1 80 4.5 

Walker 

Clay and shale 130 * 300 * 

Tuscaloosa 

Sand and gravel 5,000 330 20,000 1,200 

Clay 5,000 D5 30,000 3,000 

Fayette 

Sand and gravel 400 25 2,000 120 

Greene 

Sand and gravel 700 40 3,000 160 

Hale 

Sand and gravel 500 45 2,000 120 
eee 

a 
* To be mined in conjunction with coal mining. No new disturbed acreage. 

Source: Alabama Geological Survey 
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APPENDIX 17 
SHEET & RILL EROSION 

1975, 1990, 2020 

Considerable concern has been focused on soil erosion and the nation's 
ability to continue the production of food and fiber. Sheet and rill 
erosion taking place in 1975 and projected erosion for 1990 and 2020 is 
a concern of Soil Conservation Districts of Alabama and the USDA, Soil 
Conservation Service. This report provides the results of a computerized 
study to estimate sheet and rill erosion. It is presented in two parts. 
The first is a total basin report without respect to political (county) 
boundaries. The second part is a report for nine individual counties 
that are substantially within the basin. An interdisciplinary team, 
meeting as a group, established a method for estimating sheet and rill 
erosion for comparison with the maximum level of soil erosion that will 
permit high levels of crop productivity to be sustained economically and 
indefinitely. The method used to make the determination, a discussion of 
input data for the computer and tables showing the results are included. 
These figures are weighted averages for individual soils in each Soil 
Resource Group (SRG) for the basin. The major soils are listed by name 
in the SRG description and are shown in descending acreage order from high 
to low. Caution should be exercised in the use of figures for individual 
soils of a group in a single county. Factors applying to a particular soil 
should be substituted in the USLE to determine soil loss at a county level. 
Erosion estimates shown are based on the assumption that all input data as 
shown represents combinations of conditions found in the field. 
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Appendix 17A 
METHOD FOR ESTIMATING SHEET AND RILL EROSION 
FOR THE BLACK WARRIOR RIVER BASIN, ALABAMA 

Establishing Acreage Estimates 

The district conservationist (DC) determined acreage of major crops and pasture 
grown during the selected base year for each soil resource group found in the 
county. County land use acreage estimates by SRG were developed through a 
field review process. The Economics and Statistics Service (ESS) initially 
applied a crop distribution ratio by SRG determined from the 1967 Conservation 
Needs Inventory to 1975 crop acreages by county as published in Alabama Agri- 
cultural Statistics. The district conservationist used this information to make 
adjustments in crop distribution by soils as necessary, based on changes during 
the 1967 to 1975 period. Projections for 1990 and 2020 were based on best 

judgment and a study of trends and related analysis. 

The Universal Soil Loss Equation (USLE) was used to develop erosion estimates. 
Detailed explanation of the USLE and all references may be found in USDA-SCS- 
Alabama Field Office Technical Guide (FOTG) dated July 1976 or revised data, 
Sections IIC and IIIB. Soil loss factors for erosion estimates were developed 

by an interdisciplinary team consisting of a district conservationist, area 
conservationist, state conservation agronomist, a river basin geologist and 

soil conservationist, state soil scientist, state resource conservationist, or 

their representative. 

The universal soil loss equation A=RKLSCP was applied according to the following 
definitions and methods: 

A - Soil Loss Per Acre Per Year 
The soil loss is usually expressed as average annual soil loss in tons per 
acre. "A" was determined for each SRG by the above equation after all 
necessary data were collected. 

R - Rainfall Factor 
The rainfall factor is the number of erosion-index units in a normal year's 

rain or a portion of a normal year's rain. The erosion-index is a measure 
of the erosive force of specific rainfall. It is a product value of two 
rainstorm characteristics: total kinetic energy of the storm times its 

maximum 30-minute intensity (El). The erosion potential of rainfall is 
highest where the rainfall energy and intensity are greatest. In Alabama, 
the values are highest in the southern part of the state and lowest in the 
northeastern part. 

The Rainfall factor value "R" was determined from Table 1, Section 11l- 
1-B.1, Alabama FOTG dated July 1976. "R" factors remain the same in all 
time periods. 
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K - Soil-Erodibility Factor 
The soil-erodibility factor is the erosion rate per unit of erosion index 
for a specific soil in cultivated continuous fallow, on a 9 percent slope, 
72.6 feet long. ''K"' factors were experimentally determined for some soils 
and estimated for other soils using the experimental values as a reference. 
These factors are given in Table 2, Section III-1-B Alabama FOTG. 

Soil-Erodibility (K) Value - The "K" value is a weighted average for the 
soils that make up the SRG. The amount of each soil was determined from 
the most recent SCS soil interpretation records. "K" values for each soil 
were obtained from Section II or III, Alabama Technical Guide. Weighted 
"K" values remain constant in all time frames. 

L - Slope Length 
Slope length is defined as the distance from the point of origin of overland 
flow to either of the following: 1) the point where the slope decreases to 
the extent that deposition occurs, 2) the point where runoff enters a well- 
defined natural channel or waterway, or 3) the point where runoff enters a 
terrace of diversion channel. It is usually not the total length of the 
rield. 

Slope Length - Soil survey maps were studied to determine general slope 
lengths for soils in the SRG at various locations. On-site studies were 
made in the field as necessary, at locations based on soil map studies, 
to determine average slope lengths for soils in each SRG. The river 
basin geologist was responsible for collecting the field study informa- 
tion. Other team members collected information and provided it to the 

geologist as they did routine field work. Area conservationists provided 
guidance to district conservationists in estimating the percent of land 
terraced and the average terrace spacing for each SRG. 

Based on field studies and the DC's estimates, the interdisciplinary 
team developed weighted "L" values by land uses for SRG's. The "L" 
value was determined for years 1975, 1990, and 2020 based on estimated 
future conservation practices to be installed and to function as planned. 
The net increase in the acreage treated was determined by the interdisci- 
plinary team. The increases were placed in a computer program which com- 
puted the net soil loss with the treatment in place. (See details in 

later portion of this chapter.) 

SS Slope Gradient Factor 

The slope gradient is the ratio of soil loss from the field gradient compared 
to that of a 9 percent slope. 

Slope Gradient - The slope ranges were determined for each soil unit in 
the SRG from Section III; Alabama FOTG. The middle of the slope range was 
used as slope gradient. The amount of each unit was determined from the 
1967 Conservation Needs Inventory records. The percent of each unit and 
slope gradient for the various units was used to determine a weighted 
average for the SRG. This work was reviewed by the interdisciplinary 
team. Slope gradient normally remains constant in all time frames. 
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In field application of the equation, it is more convenient to consider 

the slope length (L) and slope gradient (S) as a single topographic factor, 

LS. Length and slope gradient was determined in the field. 

"ES" Value - The "LS" value for slope length and gradient was read directly 

from Table 3 Section III-1-B of the Alabama FOTG. LS-1 values were used 

for corn, cotton, soybeans, wheat, hay, minor crops, and other cropland. 

LS-2 values were used for all pasture, incorportated and transportation 

land, and orphan mined land. 

C - Cropping-Management Factor 

This factor takes into consideration the combined effects of different 

crops, management of crop residues, fertility level, and methods and time 

of tillage. It is influenced by the distribution of erosive rainstorms 

and periods of plant growth during the year. The cropping-management 

factor is the expected ratio of soil loss from land cropped under speci- 

fied conditions in comparison to soil loss from fallow conditions on which 

the "K" factor is evaluated. The computation of this factor is rather com- 

plex. Table 4, Section III-1-B of the Alabama FOTG contains "C" factors for 

the most common cropping-management systems in Alabama. 

"C" Value - Average "C" values for typical cropping systems were provided 
by the interdisciplinary team for each crop listed on the accepted yield 
sheet for the years 1975, 1990, and 2020 by SRG's. The "C" values were 
determined after considering the various cropping systems, present and 
future. The various cropping systems have an influence on the established 
"C" values but only three values (one for 1975, 1990 and 2020) were calcu- 
lated for each crop. Base year and projected yields for each crop were 
used for calculation of the three values. Final "C'" values were determined 
by the interdisciplinary team. 

P - Erosion Control Practice Factor 
This factor is the ratio of soil loss with contouring or stripcropping to 
that with up and down hill operation. The effects of terraces and diver- 
sions are taken into consideration in (L) slope length. The value of other 

conservation practices are built into the "C" cropping-Management factor. 
"P' factor values are contained in Table 5, Section III-1-B-1 Alabama FOTG. 

"P" Value - "P' values were provided for each crop that is listed on the 
yield data sheet for each SRG. Different values were provided for years 

1975, 1990, and 2020 for some crops based on trends. The "P" values were 
established by studying the management and acreage of soil in each SRG, 
CNI data, and trends in farming operations. The final values were deter- 
mined by the interdisciplinary team. '"'P-1"' value was used for corn, cotton, 
soybeans, and wheat. "P-2" was used for all other land uses. 

Cropland 
Values for R, K, L, S, C, and P were established by the team for each 
soil resource group (SRG) that is presently growing or expected to grow 
tillage crops. A set of factor values was developed for each use listed 
on the SRG yield data sheet--for 1975. 
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Pasture 
Values for R, K, L, S, C, and P were established for each category of 
pasture--improved, unimproved and idle. 

Improved pasture is defined as having necessary management practices 
applied that will provide at least an 80 percent protective soil cover. 
Unimproved pasture is defined as having few management practices or with 
a cover condition of less than 80 percent protective soil cover. 

The district conservationist estimated from local SCS records the percent 
of pasture that is terraced by SRG's. This information was considered in 
establishing the length of slope. The "C" value was always different for 
the improved and unimproved pasture. All erosion factors were determined 
by the interdisciplinary team after data were collected using the same 
method adopted for cropland. 

Minor Crops, Other Crops and Miscellaneous Agricultural Land: 
Erosion factor values for R, K, L, S, C, and P were established for these 
land uses. 

Minor crops, other crops, and miscellaneous agricultural land all had 
very similar sheet and rill erosion characteristics. Like cropland and 
pastureland the data were collected from the field and considered by the 
interdisciplinary team along with other sources of information. Common 
"C" values were determined for these uses and are shown as input factors 
used to secure sheet and rill erosion estimates. 

Incorporated and Transportation Land and Orphan Mined Land 
The study showed that incorporated and transportation land along with 
orphan mined land compare with poorly managed unimproved pasture. Compar- 
able "C" factors were determined for these uses when sheet and rill ero- 
sion only is considered. Gully erosion would need to be added to sheet 
and rill erosion to give total erosion. 

Gully Erosion Areas: 

No attempt was made to tabulate or compute gully erosion in this report. 
It is shown elsewhere. 

Some Multipliers and Divisors Rounded 

Multipliers and divisors were carried to four places by the computer but 
were rounded to two places to facilitate printing. Some figures in the 
report may not agree because of rounding. 

GLOSSARY OF TERMS 

SRG--Soil Resource Group--A grouping of soils that have similar cropping 
patterns, yield characteristics, and responses to fertilizers, manage- 
ment and land treatment measures. 

CL--Land Capablilty Classes--a grouping of soils into special units, sub- 
classes and classes according to their capability for intensive use and 
the treatment required for sustained use. 
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T/Ac--Soil Loss Tolerance in tons per acre--A term denoting the maximum 
level of annual soil erosion that will permit a high level of crop 
productivity to be ‘sustained economically and indefinitely. 

Rate/A--Tons of Annual soil loss per acre--The computer rounded rates to two 
places. 

Ton--Total Tons of erosion with given acres and rate of erosion. 

P-1--Support Practice Factor--The factor used in the USLE when corn, cotton, 
peanuts, soybeans, or wheat was grown. 

P-2--Support Practice Factor--The factor used in the USLE when hay, minor crops, 
other crops, pasture, forest, miscellaneous agricultural land or nonagri- 
cultural land was the land use. 

LS-1--Topographic Factor--Value used when corn, cotton, peanuts, wheat, hay, 
minor crops or other crops was the land use. 

LS-2--Topographic Factor--Value used when pasture, incorporated and trans- 
portation, forest, or orphan mined land was the land use. 
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Combined rate (tons/ac) = 1975 untreated amount X 

1990 untreated % + 1990 treated amount. 

Example - corn on SRG 8 that is 
13% treated @ 5 tons/ac (.13x5 = .65) 

87% untreated @ 17.19 tons/acre (from step 1) 

Combined rate = (17.19 x .87) + .65 = 15.60 tons/ac. 

Step 3: Find total erosion for 1990 

Acreage growing corn (1990) on SRG 8 is 296 acres 

Then: 15.60 X 296 = 4617.6 (total tons) 

2020 

Erosion was computed with the same rates per acre as 1975 for all land uses 
except Class Ile cropland consisting of the following SRG's; 2, 3, 4, 19, 26, 
34, 35, 46, 47; and IIIe cropland consisting of the following SRG's: 8, 9, 
10, 21, 37, 38, and 48. For these SRG's it was necessary to determine two 
unknowns. This was done by determining erosion for the portion of cropland 
that is treated to acceptable limits and erosion for that portion of the crop- 
land that is untreated. The 1975 ratio was 12 percent treated and 88 percent 
untreated for the IIIe land. The 1975 ratio was 22 percent treated and 78 
percent untreated for the IIe land. In 2020, 25 percent of the cropland on 
the IIe SRG's will be treated to reduce soil loss and 14 percent of the crop- 
land on the IIIe SRG's will be treated as follows: 

Treated area SRG 38 = 2 tons per acre annually 
! tt t! 46 tt t! ft A t 

Treated area SRG's 9, 21, & 48 = 3 tons per acre annually 
" " t ay 35 = t 1! tt tt 't 

Treated area SRG 19 = 4 tons per acre annually 

Treated area SRG - 8, 10, & 37 = 5 tons per acre annually 
" " pee 4, 26, 34 = " 1! " w it 

Step 1: Determine the per acre erosion rate for the untreated area for 1975. 

Using the equation: 

Percent 1975 treated @ known rate in tons/acre + 

Percent untreated @ unknown tons/acre = 

Given tons per acre. This was determined by the 1975 runs for 

the said SRG's. 

Erosion rate for untreated area = 
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APPENDIX 17B 
INPUT FACTORS USED TO FIGURE SHEET AND RILL EROSION 

1975 

Soil loss (Erosion) for 1975 was computed with the universal soil loss equation 
using appropriate input factors shown in Appendix Tables 17Bl1 and 17B2. 

1990 

Erosion was computed with the same rate per acre as 1975 for all land uses 
except Class IIIe cropland consisting of the following SRG's; 8, 9, 10, 21, 
37, 38, and 48. For these SRG's, it was necessary to estimate two unknowns. 
This was done by determining erosion for the portion of cropland that was 
treated to acceptable limits and the erosion for that portion of the crop- 
land that was untreated. The 1975 ratio was 12 percent treated and 88 per- 
cent untreated. In 1990 13 percent of the cropland on the above SRG's will 
be treated to reduce soil loss as follows: 

Treated area SRG 38 = 2 tons per acre annually 

Treated area SRG's 9, 21 & 48 = 3 tons per acre annually 

Treated area SRG's - 8, 10, & 37 = 5 tons per acre annually 

Step 1: Determine the per acre erosion rate for the untreated area for 1975. 

Using the equation: 

Percent treated @ known rate in tons/acre + 

Percent untreated @ unknown tons/acre = 

Given tons per acre. This was 

determined by the 1975 runs for 

the said SRG's. 

Erosion rate for untreated area = 

Given tons/acre (1975) - % treated @ known tons/ac. 
% untreated 

Example = Corn on SRG 8 - that is 12 percent treated at 5 tons/acre and a com- 
bined erosion rate of 15.73 tons/acre 

Erosion rate for untreated = 15.73 (0.12x5) 
0.88 = 17.19 tons/acre. 

Step 2: Find the combined erosion rate for 1990. 

A-110 



Given 1975 tons/acre - % treated @ known tons/ac. 
% untreated 

Example = Corn on SRG 8 - that is 12 percent treated at 5 tons/acre and a com- 
bined erosion rate of 15.73 tons/acre 

Erosion rate for untreated = 15.73 - (0.12x5) 
0.88 = 17.19 tons/acre. 

Step 2: Find the combined erosion rate for 2020. 

Combined rate (tons/ac) = 1975 untreated amount X 

2020 untreated % + 2020 treated amount 

Example - corn on SRG 8 that is 
T47 treated @ 5 tons/ac (.14x5 = .70) 
86% untreated @ 17.19 tons/acre (from step 1) 

Combined rate = (17.19 x .86) + .70 = 15.48 tons/ac. 

Step 3: Find total erosion for 2020 

Acreage growing corn (2020) on SRG 8 is 296 acres 

Then: 15.47 x 296 = 4579.12 (total tons) 
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APPENDIX 17C 
SHEET AND RILL EROSION 

1975, 1990, 2020 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALA. 1975 

----------- SOIL------------ ------------GRAND TOTAL------------ 

SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

i 1 4 Zo 1S 0.96 22290 

2 2E 5 15896 5.67 90120 

3 2E 3 17283 61% 71060 

4 2E 5 39848 A431 171800 
5 2W 4 40984 0.46 18930 
6 2W 3 30719 0.50 15390 

8 3E 5 27726 er 1s 60380 
9 3E 3 23897 3.99 95380 

10 3E 5 87077 2.29 199520 
11 3W 4 15567 0.60 9270 
ue 2 3S 5 10366 ee be 40930 
13 4E 5 64317 ae 322480 

14 4W 5 113806 0.19 21660 
15 4S 5 7395 0.56 4150 
16 5W 5 104714 OF 05 4740 

17 6E 3 370353 3.59 1329150 
18 6S 5 47046 0.97 45670 
19 2E 4 26274 2.09 54810 
20 2W 4 54851 1.49 81510 
zi 3E ‘a 53634 3.16 169680 
22 GE 3 9815 6.01 59000 
2S 4W 4 22629 0.93 21090 

24 6E 2 13634 2.44 33280 
26 2E 5 988 0.19 180 
27 2W 4 2a 317 0.26 5580 
29 3W 5 44895 O27 12020 
33 1 5 7890 1.91 15060 
34 2E 5 20567 2.14 43990 
35 2E 3 33216 2.99 99320 
36 2W 4 11183 0.78 8700 
37 3E 5 25945 3.99 103460 
38 3E Z 457 2 ae 1020 
39 3W 5 50428 0.34 17390 
40 GE 5 15116 iene 78840 
41 4E 2 51666 4.02 207820 
42 4W 5 7099 0.59 4220 
43 4S 5 3047 2.29 6970 
44 6E 3 48473 9.79 474480 
45 7E 3 448902 9.43 4099900 
46 2E a 246188 1.74 429330 
47 2E 2 65499 1.12 73050 
48 3E 3 352468 Soke 1115970 
49 4E 3 154063 6.58 1014280 
50 6E 2 143736 Se 829070 
51 7E 1 245528 2.90 713010 
52 78 1 710107 2.20 1564130 

TOTAL 3,929,764 3.53.) 33,860,276 
*Rounded 



APPENDIX 17C 
SHEET AND RILL EROSION BY RESOURCE GROUP 

BLACK WARRIOR RIVER BASIN, ALA. 1990 

----------- SOIL------------ ------------GRAND TOTAL------------ 

1 1 4 23188 0.96 22340 

2 2E 5 15877 5.17 82090 

3 2E 3 17223 ey 60550 

4 2E 5 39801 4.05 161390 

5 2W 4 40819 0.73 29610 

6 2W = 30395 0.54 16500 

8 3E 5 27694 2.01 55650 

9 3E 3 23869 3054 83760 

10 3E 5 86948 2.29 198800 

11 3W 4 15504 0.47 7290 

12 38 5 10354 9522 33310 

13 4E 5 70242 reer 288990 

14 4W 5 113353 oa Bn 12830 

15 4s 5 7386 0.16 1180 

16 5W 5 104294 0.02 2550 

17 6E 3 369156 3.63 1341160 

18 6S > 46991 0.98 45970 

19 2E 4 26261 239 62790 

20 2W 4 54685 2.34 127810 

21 3E 3 53632 2.66 142720 

22 4E 3 9815 1.93 18910 

23 4W 4 22529 0.89 20040 

24 6E 2 13635 5.09 69350 

26 2E 5 988 0.19 190 

a7 2W 4 PIAS? 0.38 7960 

29 3W 5 45547 0.19 8340 

33 1 5 7878 215 16920 

34 2E 5 20535 2.62 53820 

35 2E 3 33026 2°23 73510 

36 2W 4 11096 1.09 12070 

37 3E 5 25904 4.14 107300 

38 3E 2 456 2239 1090 

39 3W 5 50037 Oo; i? 8390 

40 4E 5 15092 4.62 69650 

41 4E Z 51585 2.91 150130 

42 4W 5 7043 N2535 3760 

43 4S 5 3042 2.26 6870 

44 6E 3 38397 6.87 263780 

45 7E 3 448198 9.86 4421240 

46 2E 3 245802 1.60 394170 

47 2E 2 65396 0.93 60820 

48 3E 3 351914 2.96 1043200 

49 4E 3 153822 4.58 704030 

50 6E 2 143511 3.38 485430 

51 7E 1 245256 3.05 749160 

52 7S 1 709993 233 1656880 

aE] 

TOTAL 2918321 3.36 13,184,170 

*Rounded 

A-117 



APPENDIX 17C 
SHEET AND RILL EROSION BY RESOURCE GROUP 

BLACK WARRIOR RIVER BASIN, ALA. 2020 

----------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 
1 1 4 23190 0.94 21780 
2 2E 5 15836 Sia? 81840 
3 2E 3 17222 2435 40440 
4 2E 5 39704 4.01 159340 
5 2W 4 40493 0.75 30430 
6 2W 5 30344 0.62 18800 
8 3E S 27632 1574 47950 
9 3E 3 23815 2.59 61700 

10 3E 5 86757 2514 185920 
11 3W 4 15383 0.52 7970 
12 3S 5 10333 3-02 31210 
13 4E 5 64096 aT 280170 
14 4W 5 112451 0.12 13540 
15 4S 5 ra i3 0716 1150 
16 5W 5 103454 0.02 2570 
17 6E 3 367137 3:47 1275040 
18 6S 5 46877 0.97 45630 
19 2E 4 26234 2.26 59250 
20 2W 4 54351 Ze 42 131670 
21 3E 3 53621 Bers 146480 
22 4E 3 9815 1.82 17830 
23 4W 4 22328 0.85 19040 
24 6E 2 13634 4.03 54940 
26 2E 5 988 0.20 200 
27 2W 4 20821 0235 7340 
29 3W 5 43851 0.20 8760 
33 1 5 7850 De52 4100 
34 2E 5 20470 Pears 23450 
35 2E 3 32644 2228 74360 
36 2W 4 10921 1.09 11930 
=F 3E 5 25823 sede 80660 
38 3E 2 455 2.30 1050 
39 3W 5 49259 0.16 8000 
40 4E 5 15044 4.93 74240 
41 GE 2 51419 2.95 151630 
42 4W 5 6930 0.53 3680 
43 4S 5 3031 2.19 6640 
44 6E 3 48249 597 288040 
45 7E 3 446796 9.89 4420320 
46 2E 3 245029 1.59 389030 
47 2E 2 55187 0.92 60270 
48 3E 3 350808 2.48 869700 
49 4E 3 153336 5.04 773360 
50 6E 2 143066 3.67 525124 
51 7E 1 244799 2.86 700750 
Ly 7S 1 709766 ook 1778500 

TOTAL 3,908,622 3,32 12,995,820 
*Rounded 

A-118 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

BLOUNT, 1975 

----------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

27 2W 4 1758 0.10 180 
29 3W 5 9023 0.63 5650 
33 1 5 429 15/5 750 
34 2E 5 4749 4.23 20080 
5 2E 3 3891 5.46 212350 
36 2W 4 4261 1.04 4420 
ai 3E 5 10111 exo 73460 
38 3E Z 220 1.64 360 
39 3W 5 12007 0.72 8690 
40 4E 5 4960 3.2 17440 
41 GE 2 5364 9.18 49240 
42 4W 5 4075 1,16 4720 
43 4S > 2144 SE 6800 
44 6E 3 8816 8.62 76010 
45 TE 3 eee 7.56 546090 

46 2E 3 38675 2.24 86690 

47 2E 2 3005 esul 930 

48 3E 3 65837 3.98 262060 

49 GE 3 Bae 8.04 250480 

50 6E 2 38287 8.20 313790 

a1 7E 1 or. 5.10 28440 

oe 78 1 77983 Lo 149310 

TOTAL 404,538 4.76 1,926,810 
*Rounded 

A-119 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK RIVER WARRIOR RIVER BASIN, ALABAMA 

BLOUNT, 1990 

~---------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

27 2W 4 2400 0.69 1650 
29 3W 5 8903 0.49 4390 
33 1 5 444 2.01 890 
34 2F 5 4717 4.88 23020 
35 2E 3 4024 5.87 15550 
36 2W 4 4387 0.84 3107 
37 3E 5 10298 6.15 63280 
38 3E 2 213 1.58 340 
39 3W 5 12202 0.19 2290 
40 4E 5 5141 +78 10930 
41 4E 2 5260 6.24 32820 
42 4W 5 4020 1.06 4250 
43 4S 5 2103 320 6750 
44 6E 3 8455 5.25 44370 
45 7E 3 69081 Taz 498770 
46 2E 3 37891 1.67 63380 
47 2E 2 2895 0.33 960 
48 3F 3 63974 4.40 281590 
49 4E 3 29161 2.85 83110 
50 6E 2 37451 4.48 167850 
51 7E 1 5463 5.17 28230 
52 78 1 74778 177 132180 

TOTAL 393,261 3.74 1,470,321 
*Rounded 

Av120 



----------- SOIL 
SRG CLASS 

27 2W 
29 3W 
33 1 
34 2E 
35 2E 
36 2W 

at 3E 
38 3E 
39 3W 
40 4E 
41 4E 
42 4W 
43 4S 
44 6F 
45 7E 
46 2E 
47 2E 
48 3E 
49 4E 
50 6F 
51 TE 

a2 78 

*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 
co 

APPENDIX 17D 
UNTY SUMMARIES 

BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

KBE MOWWHWWWUUONnOOnonkrwoaan & 

TOTAL 

BLOUNT, 2020 

402,173 

A-121 

at 
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APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

aaonee een SOIL------------ ~-----------GRAND TOTAL--------===5 
SRG CLASS TONS/AC ACRES RATE/ACRES TONS * 

27 2W 4 1129 0.59 670 
28 3F 3 1241 0.34 420 
29 3W 5 11849 0.16 1920 
33 1 5 1978 2.48 4910 
34 2F 5 3300 0.71 2340 
35 2E 3 5770 2:5) 14470 
36 2W 4 1790 0.14 260 
37 3E 5 3298 2.06 6780 
39 3W 5 15859 0.30 4770 
40 GE 5 432 1.82 790 
41 4E 2 4813 11,18 53800 
44 6E 3 3477 8.85 30770 
45 7E 3 40631 7.24 294250 
46 2E 3 79246 1.95 154720 
47 2E 2 27169 1.36 36980 
48 3E 3 98691 4.20 414600 
49 4E 3 25670 10.93 280590 
50 6E 2 43512 5.97 259880 
51 7E 1 7048 13.68 96410 
52 78 1 83795 1.80 150450 

TOTAL 460,698 3.93 1,809,810 
*Rounded 

A-122 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

CULLMAN, 1990 

——------- BEL sete moe coca eee Oh ANE A= === <= 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS 

1 1 4 26 0.14 4 
2 2E 5 5 0.63 3 
3 2E 3 163 0.44 ie 
4 2E 3 52 0.40 21 
5 2W 4 243 0.16 40 
6 2W 5 48 0.14 7 
8 3E a 65 0.92 60 
7 3E 3 94 1.40 131 

10 3E 5 217 0.71 53 
11 3W 4 Po 0.14 Ze 
13 4E 5 1739 1.80 322 
14 4W 3 209 eau 36 
15 4s 5 y Oe22 2 
16 5W a 140 0712 16 
17 6E 3 1643 4.70 1729 
27 2W 4 1128 0.62 700 
29 3W = 12549 0.09 1184 
ao 1 5 1908 2.48 4738 
34 2E a 3295 As 5898 
35 2E 3 5676 Teed 7200 
36 2W 4 L7o7 0.70 1221 
ae 3E 5 S311 2216 iii 
39 3W 5 15656 0.20 3078 
40 4E 5 408 1.80 tao 
41 4E 2 4568 9.84 44948 
44 6E 3 3294 3.69 12142 
45 7E 3 39673 9225 368139 
46 2E 3 75181 inse 114395 
47 2E a 25761 Lak 28677 
48 3E 2 93640 07 269020 
49 4E 3 24435 8.78 214477 
50 6E 2 41139 3.54 145789 
51 7E 1 6655 14.09 93755 
52 78 1 79876 1.47 117709 

TOTAL 443,160 aeet 1449 ,580 
*Rounded 

A<123 



ween o------ SOIL 
SRG CLASS 

27 2W 
29 3W 
33 1 
34 2E 
35 2E 
36 2W 
pie Wi 3E 
39 3W 
40 4E 
41 4E 
44 6E 
45 7E 
46 2E 
47 2E 
48 3E 
49 4E 
50 6E 
Si 7E 
SZ 7S 

*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 
co 

APPENDIX 17D 
UNTY SUMMARIES 

BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

4 
5 

a 

5 

3 
i 
5 

5 

5 
2 

3 
3 
3 
2 

3 

3 

2 

1 

1 

TOTAL 

CULLMAN, 2020 

462,036 

A-124 

RATE/ACRE 

_ 

— 

=" 

NOH ODKRNHRROHUONMNONOF OF OO 

.79 

TONS * 

712 
6593 
3178 
1180 
7394 
122 
8949 
3297 
850 

47276 
15996 

424014 
111619 
27243 

266308 
288439 
271428 
97169 

170268 

1, /S3 eee 



weer cee---- SOIL 

SRG CLASS 

1 1 

Z 2E 

3 2E 

4 2E 

5 2W 

6 2W 
8 3E 

9 3E 
10 3E 

11 3W 

a2 30 

13 GE 

14 4W 
eS 4S 

16 5W 

17 6E 
29 3W 

a3 1 
35 2E 

37 3E 

39 3W 
41 4E 
44 6E 
45 TE 

46 2E 
48 3E 

49 4E 
50 6E 

*Rounded 

APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

NOWWWWWNKDUNNWNANWUOnnnnPpnwownnrHenw of 

TOTAL 

FAYETTE, 1975 

8972 
18811 
13427 

201 
15036 
17679 
1119 

11858 
144372 

1343 
2014 
1118 
224 

2238 
671 
902 

68989 
10070 
13000 
9683 
Ja00 

395,734 

A-125 

RATE/ACRE 

.05 
ek 
- 46 
.28 
.70 
ek 
.89 
re] 
14 

_ 

Ww 

BYE HWOWOOHEFNNOHLHOTOOCOUNDOWNDOOCOOKWNU LN 

\o oO 

— 

aot 
35922 

638816 
15582 
22994 
73072 
37052 

1,798,728 



slectesiesieteatetemeteden SOIL 
SRG CLASS 

1 1 

2 2E 
3 2E 
4 2E 
5 2W 
6 2W 
8 3E 
9 3E 

10 3E 
11 3W 
13 4E 
14 4W 
15 4S 
16 5W 

17 6E 
27 2W 
29 3W 
33 1 
34 2E 
35 2E 
36 2W 
37 3E 
39 3W 
40 4E 
41 4E 
44 6E 
45 7E 
46 2E 
47 2E 
48 3E 
49 4E 
50 6E 
51 TE 
52 7S 

*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 

APPENDIX 17D 
COUNTY SUMMARIES 

BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

KBE WWNHWWWNHUUONPWUNNPwWwOaUannrEpnwoarnriPparwnn 

TOTAL 

FAYETTE, 1990 

2026 
913 

12781 
4965 

20395 
4162 
6049 
8763 

19329 
13146 
14474 
17249 
1088 

11483 
130863 

50 
1890 
2119 
161 

1382 
ie 

349 
2940 

16 
rey 
935 

67734 
13343 

O92. 
16246 
10201 
4878 
282 

2604 

403,635 

A-126 

RATE/ACRE 

OW fe © 

Joni 

WOomOAr OKO BOND OW COCWOON CO LOCO FON Ae © 

soo 
. 60 
ate 
-74 
Lon 
at 
ao 
aus) 
as fe 
34 
.02 
ime 
.56 
-13 
36 

1,720,100 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

FAYETTE, 2020 

~---------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE / ACRE TONS * 

1 1 4 2092 0.29 601 
2 2E 5 1349 2.55 3437 
3 2E 3 13150 512 41019 
4 2E 5 5116 3.73 19097 
5 2W 4 21156 0.74 15644 
6 2W 5 2998 0.82 3278 
8 3E 5 5711 0.78 4478 
9 3E 3 8762 3.57 31295 

10 3E 5 18236 2.28 41573 
11 3W 4 13162 0.35 4551 
13 4E 5 14694 5.15 75675 
14 4W 5 17201 0.22 3707 
15 4S 5 1078 0.56 607 
16 5W 5 11445 0.18 2067 
17 6E 3 148269 4.44 613781 
29 3W 5 1450 0.05 66 
33 1 5 2099 0.26 540 
35 2E 3 1095 3.46 3789 
37 3E 5 222 10.86 2412 
39 3W 5 2348 0.07 166 
41 4E 2 650 0.75 486 
44 6E 3 878 4.54 3990 
45 7E 3 65969 9.44 622695 
46 2E 3 10814 1.80 19423 
48 3E 3 12506 2.50 31272 
49 4E 3 9369 gy 86489 
50 6E 5 3265 1738 37167 

TOTAL 386,084 4.32 1,669,302 
*Rounded 

A-127 



co 
SHEET AND RILL EROSION BY RESOURCE GROUP 

APPENDIX 17D 
UNTY SUMMARIES 

BLACK WARRIOR RIVER BASIN, ALABAMA 

deinen ectante anes SOT L==<s=>=<<=== 
SRG CLASS TONS/AC 

1 1 4 
2 2E 5 
3 2E 3 
4 2E 5 
5 2W 4 
6 2W Zs 
8 3E 5 
9 3E 3 

10 3E 5 
11 3W 4 
12 38 5 
13 4E ~ 
14 4W 5 
16 5W 5 
17 6E 3 
18 6S 5 
19 2E 4 
20 2W 4 
21 3E 3 
22 4E 3 
Pa 4W 4 
24 6E 2 
33 1 5 
52 78 1 

TOTAL 
*Rounded 

GREENE, 1975 

407,429 

A-128 

Or FOF KF ONF HOOK NOKF KF NOON N UWS 

2s 

-98 
- 46 
54 
vel 
-85 
.18 
38 
. 28 
rd! 
207 
.16 
old 
«19 
ste 
219 
<0 
-46 
. 60 
30 
.98 
-49 
-05 
2% 
£07 

04 833,012 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

GREENE, 1990 

—------- SOIL-=---------- <aseaswmwes=GRAND LOTAL*=-<--9-<=-— 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

1 1 4 18794 103 19810 
2 2E 5 5882 35 02 33074 
3 2E 3 16805 Zo09 35160 
4 2E 2 14294 1.89 26967 
5 2W 4 28183 1.16 32805 
6 2W a 15503 One 3452 
8 3E 3 13509 aU 44600 
9 3E 3 6467 226.5 82945 

10 3E 5 5632 oS 8709 
11 3W 4 3774 0.60 2268 
12 38 a M192 ie 17028 
13 4E * 13083 3.70 48355 
14 4W 5 85936 0.23 19663 
16 5W 5 19009 OL 2065 
17 6E 3 68110 6.40 435940 
18 6S 5 6334 thn 9968 
19 2E 4 5714 2.34 13360 
20 2W 4 22921 07.93 Zien 
21 3E 3 25138 e771. 19332 
22 4E 3 2676 1.80 4806 
23 4W 4 18114 es 7124 
24 6E 2 5565 5.48 30506 
33 1 5 863 3.62 3128 
52 7S 1 2209 3.44 7610 

TOTAL 414,308 2.24 929,945 
*Rounded 

A-129 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

GREENE, 2020 

~na ae aseo = S0lte-e<------— ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

1 1 4 19259 1,21 23312 
2 2E 5 6065 6.40 38826 
3 2E 3 16966 1.88 31967 
4 2E 5 14953 238 34940 
5 2W 4 28910 1 35353 
6 2W 5 15065 0.22 3389 
8 3E 5 12605 1.74 21871 
9 3E 3 6400 1.03 6594 

10 3E 5 5308 1.52 8054 
11 3W 4 3962 0.58 2281 
12 3S 5 9643 1.84 17733 
13 4E 5 12598 479 46838 
14 4W 5 84245 0.20 16723 
16 5W 5 18730 Ot 2015 
17 6E 3 66746 6.44 430129 
18 6S 5 6217 1.58 9842 
19 2E 4 6875 2.25 15452 
20 2W 4 23365 1eo1 30643 
21 3E 3 27044 1.93 52226 
22 4E 3 2740 1.48 4069 
23 4W 4 17897 0.38 6883 
24 6E 2 9382 5.02 47126 
33 1 5 914 0.25 226 
52 7S 1 2164 3.50 7571 

SE SS Se eee 

TOTAL 418,053 2.14 894,063 
*Rounded 

A-130 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

HALE, 1975 

-~---------- SOIL------------ ~-----------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

1 1 4 10260 0.92 9399 
2 2E 5 4682 6.15 28802 
3 2E 3 973 8.58 8350 
4 2E 5 12929 7.91 102264 
5 2W 4 15273 0.49 7483 
6 2W 5 6921 0.25 1738 
8 3E 5 3836 5.81 22304 
9 3E 3 259 0.69 180 

10 3E 5 5586 1.86 10370 
11 3W 4 4544 0.54 2471 
12 3S 5 731 0.47 345 
13 4E 5 14474 3.90 56419 
14 4W 5 40675 0.12 4907 
15 4S 5 780 3.18 2321 
16 5W 5 55788 0.07 3699 
17 6E 3 110071 5.24 576324 
18 6S 5 1496 0.99 1481 
19 2E 4 19500 1.49 29096 
20 2W 4 34449 1.39 47855 
21 3E 3 42220 3.15 141395 
22 4E 3 8926 6.43 57388 
23 4W 4 18489 0.96 17780 
24 6E 2 2179 9.92 21623 
52 78 1 1300 1.65 2150 

rrr ee I 

TOTAL 416,286 2.78 1,156,142 
*Rounded - 

A-131 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

HALE, 1990 

----------- SOIL------------ ~-----------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

1 1 4 10566 0.89 9423 
2 2F 5 4717 4.43 20908 
3 2E 3 974 6.24 6075 
4 2E 5 12927 7231 94488 
5 2W 4 15727 0.79 12407 
6 2W 5 7296 0.23 1657 
8 3E 5 3955 4.32 17088 
9 3E 3 254 0.70 178 

10 3E 5 5760 1.45 8329 
11 3W 4 4006 0.70 2786 
12 38 5 731 0.46 337 
13 4E 5 14939 3.33 49734 
14 4W 5 39958 0.09 3553 
15 4S 5 712 0.16 112 
16 5W 5 54524 0.04 2079 
17 6E 3 108022 5.41 584101 
18 6S 5 955 0.97 924 
19 2E 4 19683 1.45 28509 
20 2W 4 34523 2231 79606 
21 3E 3 42250 2.78 117449 
22 4E 3 9054 1.44 13017 
23 4wW 4 18429 0.94 17337 
24 6E 2 1461 7.47 | 10911 
52 7S 1 1249 ay, 1397 

TOTAL 412,672 2.62 1,082,402 
*Rounded 

A-132 



*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 

APPENDIX 17D 
COUNTY SUMMARIES 

BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

BPMOHPWWHEFRENWONanrPpnwnnrPe nwo nn & 

HALE, 2020 

16710 
42816 

800 
58620 

115601 
1611 

21754 
Sioa 
46407 
10006 
20193 
1599 
1354 

TOTAL 450,304 

A-133 

RATE/ACRE 

WOR KH NO NHORKRKE NOC OWO ORF kK LOCO AWW © 

. 80 
So 
47 
.84 
-83 
woo 
.08 
.08 
Sot 
. 60 
.69 
205 
.18 
ai 
.09 
.24 
5Oz 
.48 
. 36 
.63 
86 

.00 
a9 
.08 

.10 

TONS * 

9482 
18333 
5834 

9/252 
14607 
2644 

18282 
2935 

10131 
3142 
Ser 

63953 
7569 
240 

5308 
836744 

2609 
32189 
89683 

121890 
18607 
20186 
13101 
4183 

1,396,795 



co 
SHEET AND RILL EROSION BY RESOURCE GROUP 

BLACK WARRIOR RIVER BASIN, ALABAMA 

APPENDIX 17D 
UNTY SUMMARIES 

JEFFERSON, 1975 

SRG CLASS TONS/AC 
i aren ortneinaan SOI L===<s-<<=5==—= 

12 38 5 
27 2W 4 
he 3W J 
33 1 5 
34 2F 5 
35 2E _ 
36 2W 4 
a7 3E 3 
39 3W 3 
40 4E 5 
41 4E . 
42 4W 3 
44 6E 3 
45 7E 3 
46 2E 3 
48 3E 3 
49 4E 3 
50 6E v2 
51 7E 1 
D2 7S 1 

TOTAL 
*Rounded 

224941 

706,799 

A-134 

GRAND TOTAL------------ 
RATE/ACRE TONS * 

0.49 683 
0.23 2520 
0.19 2257 
0.22 843 
1.97 31799 
0.71 518 
0.39 833 
1.79 35970 
0.17 2417 
9.38 65706 
1.37 5579 
0.17 160 
7.40 85982 

16.86 2448645 
0.27 3360 
1.93 64112 
3.03 79594 
3.16 112593 
4.98 614864 
4.33 973288 

6.41 4,531,720 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

JEFFERSON , 1990 

ee ice me =e SOIL------------ ~-----------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

12 38 5 LSS 0.49 676 
27 2W 4 11048 0.41 4546 
29 3W 5 12214 Oat 1405 
a3 i 5 3793 0.83 3156 
34 2E x 15981 2.19 34949 
a 2E 3 724 sari. Siz 
36 2W 4 2196 0.67 1475 
af 3E 5 19402 2.38 46269 
39 3W 5 16036 a2 5140 
40 GE 3 7018 4.04 28344 
41 4E 2 3922 22 4787 
42 4W s 921 Ozali/ 160 
44 6E 3 10939 7.45 81463 
45 TE 3 140126 16.82 2357550 
46 2E 3 12620 0.62 7822 
48 3E 3 30998 1.67 51648 
49 4E 5 8937 6.53 58362 
50 6E 2 34726 Zhe 96711 
vt 7E 1 121706 S24 637508 
2 7S i 218693 4.30 940836 

TOTAL 673,373 6.48 4,363,315 
*Rounded 

A-135 



wocee------ SOIL 

SRG CLASS 

12 35 

27 2W 

29 3W 

33 1 
34 2E 

35 2E 
36 2W 

a 3E 
39 3W 

40 4E 

41 4E 
42 4W 
44 6E 
45 TE 

46 2E 

48 3E 
49 4E 
50 6E 

51 TE 

a2 7S 

*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS/AC 

Be MOWWWWWUNnOANnhwoanannn 

TOTAL 

APPENDIX 17D 
COUNTY SUMMARIES 

JEFFERSON, 2020 

228997 

725,242 

A-136 

— 

POwworoonorhroraodrTDoOOhd 

RATE/ ACRE 

-45 
73 
aos 
.24 
41 
.76 
89 
.78 
.20 
. 89 
. 60 
-19 
oz 
.14 
Be 
.84 
a0 
-48 
.61 
.84 

aie 

TONS * 

3494 
8288 
6882 
911 

23010 
562 

2078 
38532 
3183 

35228 
7281 
182 

105392 
2826403 

7379 
62473 

100449 
125495 
703753 

1109452 

5,170,625 



*Rounded 

BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS /AC 

al NS Gos tO Go CO hs. OF OF Ot CO Ur Oo. Gn Once OO Or U1 Ou E-O to U7 tn eer to 0 

APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 

TUSCALOOSA, 1975 

TOTAL 

895 
2691 
3560 
2245 
4071 
4940 

24251 
iT 
1332 
16109 
5388 
SLOT 

105809 

824,546 

A-137 

RATE/ ACRE 

2 
. 66 

Spee OU ROO OO OCC OC OON COC OON GH COOH eS 
A oe ar ~ 

> 

Zao 

923 
3096 
181 

Bs0o 
20574 

169811 
3982 

20527 
22057 
iaiLo 

120886 
177052 

1, O0s se 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

TUSCALOOSA, 1990 

<scueiee—m = SOlataeeeoeaae = ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

1 1 4 1327 Leos 1636 
2 2E 5 8667 5.66 49014 
3 2E 3 6789 2.80 19018 
4 2E 5 18062 1.90 34280 
5 2W 4 14742 0.25 3729 
6 2W 5 14298 1.07 15243 
8 3E 5 23604 1.31 28595 
9 3E 3 17529 2772 47724 

10 3E 5 69077 217 149891 
11 3W 4 7883 0.38 3813 
12 38 5 3385 6.47 21898 
13 4E 5 36544 4.04 147783 
14 AW 5 28659 0.29 8218 
15 4S 5 8846 0.19 1718 
16 5W 5 54596 0.05 2687 
17 6E 3 196461 2.94 576822 
18 6S 5 32667 0.61 19860 
26 2E 5 880 0.33 289 
27 2W 4 3961 0.08 304 
29 3W 5 879 0.05 46 
33 1 5 924 0.91 841 
34 2E 5 2851 1.01 2882 
37 3E 5 3039 0.89 2696 
39 3W 5 2200 0.08 181 
41 4E 2 4301 0.90 3877 
44 6E 3 4729 4.11 19428 
45 7E 3 23145 6.27 145074 
46 2E 3 7337 0.67 4906 
48 3E 3 VAT 0.81 14356 
49 4E 3 15410 1.32 20314 
50 6E 2 5158 1.35 6942 
51 7E 1 66077 1.81 119297 
52 7S 1 100336 1.42 142228 

ee eee 

TOTAL 802,080 2.01 1,614,781 
*Rounded 

A-138 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

TUSCALOOSA, 2020 
etcetera ea 

----------- SOIL------------ ~-----------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

1 1 4 4914 0.39 1905 
2 2E 5 6654 8.21 54663 
3 2E 3 6163 Dt 16688 
4 2E 5 8563 Gei7 35679 
5 2W 4 3673 1.03 3772 
6 2W 5 12883 1.45 18716 
7 2s 5 397 0.07 28 
8 3E 5 6676 3.46 23067 
9 3E 3 6836 5.15 35203 

10 3E 5 19095 7.40 141209 
11 3W 4 7088 0.43 3042 
12 38 5 3145 7.50 23591 
13 4E 5 13188 11.09 146225 
14 4W 5 12981 0.67 8725 
15 4S 5 4959 0.43 2108 
16 5W 5 7416 0.37 2725 
17 6E 3 21126 26.70 563968 
18 6S 5 7318 2.80 20487 
19 2E 4 21460 0.11 2280 
20 2W 4 5596 0.02 94 
22 4E 3 14055 0.34 4722 
23 4W 4 14225 0.02 296 
24 6E - 4768 0.56 2670 
25 1 5 61119 0.04 2567 
26 2E 5 93615 0.16 15183 
27 2W 4 327 0.64 209 
28 3E 3 2700 0.31 847 
29 3W 5 1696 0.04 65 
30 4E 3 10406 0.86 8974 
31 6E 3 10899 1.89 20599 
32 7E 1 3264 1.92 6270 
33 1 5 566 0.23 132 
34 2E 5 20680 0.29 6029 
35 2E 3 11451 0.21 2373 
36 2W 4 52794 0.07 3770 
37 3E 5 3819 0.99 3778 
38 3E 2 411 0.52 212 
39 3W 5 27020 0.02 623 
40 4E 5 15538 0.99 15410 
41 4E 2 8498 0.86 7312 
42 4W 5 46462 0.02 888 
43 4S 5 181280 0.60 109435 
44 6E 3 31153 3.06 95425 
45 7E 3 1964 68.37 134284 
46 2E 3 2437 201 4891 
48 3E 3 5062 3.50 17717 
49 4E 3 1346 12.78 17206 
50 6E 2 436 13.65 5954 
51 7E 1 5637 19.92 112269 
52 7S 1 9488 15.43 146415 

TOTAL 823,247 2.25 1,850,682 
*Rounded 

Ar139 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

WALKER, 1975 

eee ae SOL =-- 2a ~-----------GRAND TOTAL-----------: 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

3 2E 3 1408 3.09 4351 
10 3E 5 1372 0.49 673 
17 6E 3 3201 3.24 10356 
27 2W 4 6894 0.32 2199 
29 3W 5 9709 0.14 1339 
33 1 5 467 2.54 1188 
34 2E 5 3801 2.19 8325 
35 2E 3 14560 1.50 21863 
36 2W 4 3508 0.45 1589 
37 3E 5 467 14.61 6824 
39 3W 5 9483 0.32 3000 
41 4E 2 32728 2.03 66327 
42 4W 5 2821 0.18 519 
44 6E 3 21417 4.21 90182 
45 7E 3 125392 8.91 1117504 
46 2E 3 34786 0.56 19508 
47 2E 2 15087 0.86 13016 
48 3E 3 66162 2.00 132231 
49 4E 3 16369 5.36 87749 
50 6E 2 4595 6.22 28593 
51 7E 1 12820 3.15 40371 
52 7S 1 130880 2.52 329648 
a ee ee 

TOTAL 517,927 3.84 1,987,349 
*Rounded 

A-140 



APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

WALKER, 1990 

----------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * —$——$<— rn eA CRATE/ACRE = CTONS *§ 

3 2E 3 1408 2.44 3435 
10 3E 5 aT 0.49 646 
17 6E 3 3071 B24 9929 
27 2W 4 7300 Deoe Zo23 
29 3W 5 9982 0.08 800 
33 1 5 460 Pals 1173 
34 2E 5 So Lei 1.89 7066 
35 2E 3 14448 0.76 10960 
36 2W 4 3459 Lo 4534 
ag 3E 5 451 Boi, 3729 
39 3W 8517 aS 1098 
41 GE 2 31253 1.08 33906 
42 4W 5 2783 0.18 495 
44 6E 3 20745 6.16 127811 
45 TE 3 116575 9.08 1058616 
46 2E 3 31875 0.89 28214 
47 2E 2 13656 0.67 9114 
48 3E 3 60696 P25 76133 
49 4E 3 15506 1.88 29095 
50 6E 2 4289 145 6228 
51 TE 1 11635 2.60 30269 
52 7S 1 122156 2etly 265107 
a ee ee 

TOTAL 485 ,319 3.52 1,710,679 
*Rounded 
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APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

WALKER, 2020 

----------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

a 2E 3 1446 0.63 913 
10 3E fs 1389 0.69 960 
17 6E 3 3261 4.68 15265 
27 2W 4 8006 Oras 2460 
29 3W 5 10644 0.10 1066 
33 1 5 485 0.83 403 
34 2E 5 4326 0.49 2104 
35 2E 3 10574 1.42 15063 
36 2W 4 3555 Lean 4311 
37 3E 5 470 10.61 4986 
39 3W 5 9007 0.16 1442 
41 4E 2 33075 1.80 59695 
42 4W 5 2825 O228 589 
44 6E 3 22708 9.49 215597 
45 7E 3 127116 1A 1821592 
46 2E 3 36691 1.18 41372 
47 2E 2 15212 0.68 10344 
48 3E 3 66849 Pes 77091 
49 4E 3 16957 6.46 109471 
50 6E 2 4641 6.89 31962 
51 7E 1 12966 4.55 58935 
52 7S 1 132464 Bee 468876 
atelier 

TOTAL 524,667 5.61 2,944,496 
*Rounded 
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APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

WINSTON, 1975 

----------- SOIL------------ ------------GRAND TOTAL------------ 
SRG CLASS TONS/AC ACRES RATE/ACRE TONS * 

3 2E 3 1605 3.10 4974 
4 2E 5 911 Ont? 156 
5 2W 4 843 0.09 76 
6 2W 5 303 0.06 19 
9 3E 3 371 7102 2604 

10 3E 5 3008 0.28 844 
13 4E 5 303 1.01 306 
17 6E 3 6044 2.97 17924 
18 6S 5 303 0.77 234 
27 2W 4 1679 0.48 804 
29 3W 5 1518 0.05 77 
33 1 5 1447 0.68 984 
34 2E 5 1983 1.80 3577 
35 2E 3 3738 1.36 5093 
37 3E 5 256 ge27 2117 
39 3W 5 7937 0.27 2173 
41 4E 2 2899 2.90 8404 
44 6E 3 3107 4.00 12418 
45 7E 3 10186 13.30 135481 
46 2E 3 38275 0.87 33487 
47 2E 2 11703 0.52 6139 
48 3E 3 42309 0.96 40700 
49 4E 3 26339 5.51 145221 
50 6E 2 18928 5.04 95385 
51 7E 1 73225 3.11 227676 
52 78 1 133638 1.91 254668 

TOTAL 392,858 2.55 1,001,540 
*Rounded 
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APPENDIX 17D 
COUNTY SUMMARIES 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

WINSTON, 1990 

eeccne-=--- SOIL------------ wana --==--GRAND TOTAL~---===eeee 
SRG CLASS TONS/AC ACRES RATE/ ACRE TONS * 

3 2E 3 1619 13 2115 
4 2E a 870 Ot? 114 
5 2W 4 874 0.23 197 
6 2W 5 297 0.06 19 
7 3E 3 368 Loy 430 

10 3E a 2855 0.27 763 
13 4E 5 295 iat 295 
iy 6E a Sot 2.99 17668 
18 6S 5 295 0.78 229 
27 2W 4 1739 0.49 855 
en 3W 5 1488 0.05 77 
ao 1 5 1372 0.37 508 
34 2E 5 ae 1.56 3041 
35 2E 2 3678 0.97 3568 
ei 3E 5 250 9.29 2324 
39 3W 5 8208 OAS 1226 
41 4E 2 2826 2.41 5956 
44 6E 3 2998 So 11828 
45 7E 3 he pas 15.05 149280 
46 2E 3 39995 0.89 33477 
47 2E 2 11958 0.27 3172 
48 3E 3 41487 ea 51677 
49 4E 3 25828 Je 83335 
50 6E 2 18590 ie 32100 
ve 7E 1 71550 2.43 174004 
52 7S 1 130734 2.14 280156 

TOTAL 3855959 2.23 858,448 
*Rounded 

A-144 



errno ---- SOIL 

SRG CLASS 

3 2E 

4 2E 
5 2W 
6 2W 

9 3E 

10 3E 

13 4E 

16 5W 

a7 6E 

18 6S 

27 2W 

29 3W 
33 1 
34 2E 
35 2E 
37 3E 
39 3W 
41 4E 
44 6E 
45 7E 
46 2E 

47 2E 

48 3E 
49 4E 
50 6E 
ay 7E 

52 To 

*Rounded 

SHEET AND RILL EROSION BY RESOURCE GROUP 
BLACK WARRIOR RIVER BASIN, ALABAMA 

TONS /AC 

FPR NMOWWNHWWWNHUNWUaHPnwnnno oO & Uw 

APPENDIX 17D 
COUNTY SUMMARIES 

WINSTON, 2020 

129818 

TOTAL 386 , 232 
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a" 

PONHUNGOCWUO PFN OCOORrR CoCOCOCrH OF Owe oood re 

RATE/ACRE 

. 30 
aL 
eee 
.07 
m0 

sd 
eis 
5a 
.64 
48 
48 
. 06 
16 

sp 

TONS * 

2190 
184 
202 
7 | 

466 
1016 
325 
248 

8898 
130 
867 
85 

245 
712 

3676 
2995 
1437 
6192 

13658 
191416 
26142 
5000 

41037 
150447 
99987 

185637 
302495 

1,045 , 306 
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