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Alabama’s Diverse Geology
and-its Impact on Topography,
Soils, and Water Quality

Clearwater Alabama Conference
Pell City Civic Center
September 24, 2025

Dr. Bill Deutsch



Objectives

® How did Alabama get such diverse rock
formations, topography, and soils?

® How do these varied landscapes affect water
guantity and quality?

® How can complex physical and chemical
processes be made understandable for
practitioners and the public to enhance the
success of stormwater projects?
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Geology & Ancient Life

Sedimentary Rock
(Limestone, Sandstone, Shale, Coal)

ol i Igneous and Metamorphic Rock
(Granite, Gneiss, Shist, Quartzite)
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(Chalky Soils, Marl, Sand and Gravel)




KEY TO PHYSIOGRAPHIC SYMBOLS

A Section Districts and Subdistricts
gg €8 Central Basin
wv
AR ™ Tennessee Valley ~
ié BN Lite Mountain
MOV Mouton Valey

M Jackson County Mountaing

°
S s | I Sequaichie Valey
S S | N sandMountain
‘E‘i EZE Murphrees Valiey
5 Bl 8iount Mountan
BT s Vasey
GR B Lookout Mountain
™ AR Armuchee Ridges
1 B8C  Brmingham-Big Canoe Vabey .
E‘; [CART Cahaba Ridges
2§ | IESE Cahaba Valley
3z IR Coosa Ridges
P § | WEE Coosa Vasey
WE Weisner Frontal Ridges
Northem Piedmont
:g;,._, [T&U Central Uptands
ES B Gainesvile Ridges
N ‘gg Southemn Pieamont
: a O Greerille Slope
” v Pine Mountain Coastal Plain
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PHYSIOGRAPHIC REGIONS OF ALABAMA
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North America

Future Atlantic Ocean
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SOIL AREAS OF ALABAMA

U.S. Department of Agriculture
Nawral Resources Conservalion Service

in COOPEration vAth
Aabama Cooperative Extension System
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MS : GA

1. Tennessee

2. Tombigbhee

3. Black Warrior
4. Cahaba

5. Coosa

6. Tallapoosa

7. Chattahoochee
8. Alabama

9. Mobile Delta

10. Coastal Plain Streams

OULIErS Piry

Alabama’s Landscape Regions
and Major Watersheds

a composite relief map based on satellite imagery

Compiled by the Cartographic Research Lab
University of Alabama



ALABAMA
WATE R Ve
WATCH

ALABAMA EXTENSION

A program dedicated to

facilitating community-based volunteer
water monitoring of Alabama’s lakes,
streams, and coasts.




Water
Chemistry
Monitoring

Air Temperature

Water
Temperature

pH

Hardness
Alkalinity
Dissolved Oxygen
Turbidity

Secchi Disk
Depth

Salinity




AWW'’s Quest for Credible Data

Emphasis on science-based information led to EPA-approved Q/A Plans

NOT
MEANINGFUL
Too lax
Low standards
Sloppy data

Qe

DO-ABLE &
MEANINGFUL
Affordable
Easy to learn and
conduct

=

NOT
DO-ABLE
Too stringent
Complicated
Expensive
Intimidating

AWW Total Hardness (mg/L as CaCQs3)

Total Hardness: Standard Methods vs. AWW (LaMotte Kit)
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Water Chemistry Data
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Bacteriological Data




The recommended alkalinity range for drinking water is typically 20-200 mg/L as CaCOs,.

Freshwater Recommendations

Water Classification  Total Alkalinity.

Water Classification = Total Hardness

Low 0-50 Soft 0-60
Moderate* 51-150 Moderately Hard* 61-120
High 151 - 300 Hard* 121- 180
Very high > 300 Very hard > 180




What is a Typical Alkalinity & Hardness?

[ Soft [ Hard [ Very Hard -3 Total Hardness -@- Total Alkalinity
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2 Roebuck Springs #
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Total Alkalinity, Total Hardness at Roebuck Springs, near Roebuck Recreation Ctr off Roebuck Bivd
Site Code: 10009004 Latitude: 33 5848 N, Longitude: -86 7097 W
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Silver Creek
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Total Alkalinity, Total Hardness at Silver Creek, at Oscar J. Memorial Park Hwy 104
Site Code: 06003032 Latitude: 30.54564 N, Longitude: -87 73729 W

Total Hardness (mg/L)

Total Hardness (mg/L)

Inland Basin §w‘ s

(Interior Low Plateats) ~
Huntsville «

Inland Basin /
(Appalachian Plat' faus)

Montgomery.s!

Coastal Plain
(East Gulf Coastal Plain)
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Hurricane Creek
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Total Alkalinity, Total Hardness at Hurricane Creek, at Sharps Hollow Road
Site Code: 08008005 Latitude: 34 87898 N, Longitude: -86.38709 W
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Total Alkalinity, Total Hardness at Choctafaula Creek, at Lee CR 10 (Beehive Road)
Site Code: 07016011 Latitude: 32 5477 N, Longitude: -85 55658 W

Total Hardness (mg/L)

Total Hardness (mg/L)



TOTAL ALKALINITY

from the Headwaters to Yates Lake ) o

1997-2001
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*Bars are averages of all data measured at each site from 1997 through August 2001, number of readings =220, Brackets within bars are ranges.
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AWW Data Graphs: Water Chemistry
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Geography, Soils & Crops

Human History & Settlement
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Human History %‘_

YOU ARE HERE!

Pell City, in the Valley and
Ridge Province of the middle
Coosa River Basin. Streams
with moderate-high alkalinity
and hardness, and human-
caused, high nutrient levels,
etc.
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Human History & Settliement

Rivers &
Biodiversity




Views of Alabama

Mesozoic Era

Human History & i o
Settlement ) Geygraghy,
* Soils & Crops




Conclusion

Appreciate Alabama’s geological history and diversity.

Understand how water takes on attributes of
surrounding rocks and soils.

Distinguish natural variation of WQ from pollution.
Adapt stormwater management to specific sites.

Involve an educated public to help your stormwater
project succeed!
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