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Overview of this report:

This production of this report has been coordinated by the Alabama Rivers Alliance and prepared with technical and writing assistance from the following organizations and individuals:  Paul Hartfield, US Fish and Wildlife Service;  Mary Freeman, US Geological Survey; Chuck Lydeard, University of Alabama; and Randy Haddock, Cahaba River Society.

Special thanks go to the Alabama Rivers Alliance staff and interns, particularly Will Duncan, Alabama Rivers Alliance intern and undergraduate student at Birmingham-Southern College, and Michelle Blackwood, Alabama Rivers Alliance volunteer.  Thanks also go the staff of the Geological Survey of Alabama, Bill Deutsch of Alabama Water Watch Program, and others who assisted with reviewing this report.

This document is being prepared as a preliminary white paper to achieve the following:

1. To provide a general overview of the state of aquatic biological resources in Alabama.  The presentation of information may be modified to make it more suitable for various audiences.

2. To make recommendations that will provide a “conservation blueprint” to inform freshwater aquatic ecosystem conservation in the state of Alabama well into the 21st Century.

3. To provide a basis for further discussion of aquatic resource threats and conservation opportunities at the State of the Rivers Conference hosted by the World Wildlife Fund March 15-16, 1998 in Chattanooga, Tennessee.  

At the present time we have made no attempt to “rank” the health of these streams - as such “grading” or “ranking” systems must be carefully developed or they can oversimplify issues and serve to confuse the public.  However, we hope to consider the careful development of such a ranking system in the future.

The Report

It is the aspiration of the writers that this document will be a living one.  Like most conservation projects, it will never be finished.  

But by providing a consolidated, understandable, and accurate overview of issues and a number of recommendations, we hope it will contribute to the public’s understanding of water resource values and challenges, and provide a blueprint for the future of watershed conservation efforts in Alabama watersheds.  

The preparation of this document is made possible through funding provided by the World Wildlife Fund, the Munson Foundation, and the Moriah Fund.

For more information contact the Alabama Rivers Alliance at 700 28th Street South, Suite 202G, Birmingham, AL 35233.  (205) 322-6395.  Fax:  (205) 322-6397.

Chapter 1. An Overview of Alabama Aquatic Resources and Threats – A Discussion of Biological Resources, Water Quality Conditions, and Hydrological Impacts to River Ecosystems.

Some of the most biologically diverse and threatened streams in North America flow through Alabama.  Water pollution, dams, habitat degradation and fragmentation, water withdrawals, and introduced species are among the primary causes of ecosystem degradation and aquatic species losses in the state. This Chapter provides a brief inventory of biological resources in the waters of Alabama – and to some extent, those watersheds shared by contiguous states.  An overview of the relative health of these ecosystems is provided through evaluation of biological and water quality indicators. 

A. Aquatic Biology

One of the best overviews of the diversity of Alabama’s aquatic ecosystems is found in A Diverse and Endangered Aquatic Ecosystem of the Southeast United States by Charles Lydeard and Richard L. Mayden (1995).

The article documents that Alabama's watersheds are among the most biodiverse in the continental United States. Thirty-eight percent of North America's fish species, forty-three percent of its freshwater gill-breathing snails, fifty-two percent of its freshwater turtle species, and sixty per-cent of its mussel species are native to Alabama Watersheds. Consider the following populations of rare and at risk species in Alabama.
1. Fish

Alabama’s freshwater fish fauna includes 306 native species and 13 non-native species (Mettee et al., 1996).  This makes Alabama one of the richest states in the Nation in terms of fish species diversity (sometime referred to as “ichthyodiversity”).  Alabama is second only to Tennessee, which harbors at least 302 freshwater species. (Mettee et al., 1996).

Sixteen fish species are federally protected in Alabama.  Ten of these species are found in the Mobile Basin, and one – the Gulf sturgeon - is also found in two Alabama Coastal Plain Rivers – the Choctawhatchee and Conecuh.  Six listed fish species are from the Tennessee Basin in Alabama. These are the Alabama cavefish (E), boulder darter (E), palezone shiner (E), snail darter (T), spotfin chub (T) and slackwater darter (T).  Interestingly, most of these federally protected species are found in Tennessee River tributaries that enter the river from the north side. 

The Gulf sturgeon is found in the lower Mobile Basin, Conecuh, and Choctawhatchee Rivers.  This anadromous species maintains its most viable population in the Choctawhatchee.  Three listed fish species – the Cherokee darter, etowah darter, and goldline darter - are covered solely by the Mobile Basin Ecosystem Recovery Plan.  Seven additional Mobile Basin fish species are listed and protected by individual recovery plans.  These species are the amber darter, blue shiner, Cahaba shiner, Conasauga logperch, gulf sturgeon, pygmy sculpin and watercress darter (USFWS, 1998).

The Alabama Sturgeon is currently a federal candidate species.  Past attempts to list this species have been controversial and seen strong opposition.  

2. Mussels

The southeastern United States is a hotspot for its diversity of freshwater mussel species.  

Alabama waters support 175 known species of freshwater mussels, making it the richest state in the nation for mussel species diversity.  By comparison, mussel diversity for the state’s neighbors is as follows: Tennessee harbors 132 species; Georgia harbors 98 species; Mississippi harbors 84 species, and Florida harbors 51 species (Neves, et all, 1997). Many mussel species are endemic to certain watershed areas in the south (the term “endemic” means they are only found in a certain watershed). For example, the Mobile Basin Supports 33 endemic mussels (USFWS, 1998).

However, a recent assessment of the Southeast’s mussel fauna demonstrates its considerable degree of imperilment.  “Of the 269 [freshwater mussel] species in the Southeast, 13 percent are presumed extinct, 28 percent are endangered, 14 percent are threatened, 18 percent are of special concern, and only 25 percent are considered stable at this time.” (Neves, et all, 1997)  In response, the US Fish and Wildlife Service has considerably increased the rate by which it is listing freshwater mussel species:

“In June 1976, 23 species of freshwater mussels were designated as endangered.  Because of internal priorities in the U.S. Fish and Wildlife Service and because of the overwhelming number of vertebrate and invertebrate species deserving of consideration under the Act, no additional species of mussels were listed until 1988.  Since then a profound increase in listings has reflected the recognition of serious declines of freshwater bivalves by field biologists.... As of January 1995, 56 mussel species [were] federally listed as endangered or threatened in the United States.” (Neves, et all, 1997) 

Thirty-six species of mussels in the Southeast are presumed extinct (Neves, et all, 1997). At least 17 of these mussel species were from the Mobile Basin.  Fourteen were Pleurobema species endemic to the Mobile Basin. (USFWS, 1998).  Eleven federally listed Mobile Basin mussels are protected solely by the multi-species Mobile Basin Aquatic Ecosystem Recovery Plan.  Six federally listed mussels are covered by individual recovery plans with recovery augmented by the Mobile Basin plan.  

Eleven listed mussels are from the Tennessee River and tributaries in Alabama.  All are endangered.  A total of seventeen mussels are currently listed from the Mobile Basin (not all are necessarily limited to Alabama portion of the basin).

Federally Listed Mussel Species from the Mobile Basin (USFWS, 1998)

Alabama moccasinshell Medionidus acutissimus

Coosa moccasinshell Medionidus parvulus

dark pigtoe Pleurobema furvum

fine-lined pocketbook Lampsilis altilis

orange-nacre mucket Lampsilis perovalis

ovate Clubshell Pleurobema perovatum

southern acornshell Epioblasma orthcaloogensis

southern clubshell Pleurobema desisum

southern pigtoe Pleurobema georgianum

triangular kidneyshell Ptychobrancus greeni

upland combshell Epioblasma metrastriata
black clubshell Pleurobema curtum

flat pigtoe Pleurobema marshalli

inflated heelsplitter Potamilus inflatus

heavy pigtoe Pleurobema taitaianum
southern combshell Epioblasma penita 

stirrupshell Quadrula stapes
Federally Listed Mussel Species from the Tennessee Basin in Alabama (USFWS, 1999)

orange-footed pimpleback mussel (E) Plethobasus cooperianus, Lauderdale Co.,

Colbert Co.

white warty-back pearly mussel (E) Plethobasus cicatricosus, Lauderdale Co., Colbert

Co.

rough pigtoe pealy mussel (E) Pleurobema plenum, Lauderdale Co., Colbert Co.

pink mucket pearly mussel (E) Lampsilis orbiculata, Lauderdale Co, Lawrence

 
Co., Colbert Co., Limestone Co., Morgan Co., Marshall Co., Jackson Co.,

 
Madison Co.

shiny pigtoe pearly mussel (E) Fusconaia edgariana, Marshall Co. Jackson Co.,

Madison Co.

fine-rayed pigtoe pearly mussel (E) Fusconaia cuneolus, Jackson Co., Madison Co.

pale lilliput pearly mussel (E) Toxolasma cylindrellus, Jackson Co.

Alabama lamp pearly mussel (E), Lampsilis virescens, Jackson Co.

ring pink mussel Obovaria retusa (E) (from Colbert County)

Cumberlandian combshell Epioblasma brevidens (E) Colbert Co.

Cumberland monkeyface mussel Quadrula intermedia (E) Limestone Co.

3.  Snails

The Mobile and Tennessee basins are among the richest in the world for aquatic gastropod snails. The Mobile Basin supports 118 snail species, 110 of which are endemic to the Mobile Basin (USFWS, 1998).  The Tennessee Basin supports 96 species (Neves et al., 1997). At the present time there are four species from the Mobile Basin listed as endangered and three listed as threatened.  Currently, however, there are 35 candidate species from the Tennessee Basin and 64 from the Mobile Basin (Neves et al., 1997).

Until recently, the tulatoma snail (Tulatoma magnifica) was the only federally listed snail species in the Mobile Basin.  However, the U.S. Fish and Wildlife Service recently listed six new species from the Mobile Basin as endangered or threatened.  The Service published the listing of these species in the Federal Register on November 5, 1998.  The following snails were listed as endangered:  the cylindrical lioplax (Lioplax cyclostomaformis); flat pebblesnail (Lepyrium showalteri); and the plicate rocksnail (Leptoxis plicata).  The following snail species were listed as threatened:  the painted rocksnail (Leptoxis taeniata); the round rocksnail (Leptoxis ampla); and the lacy elimia (Elimia crenatella).  Thus, there are now seven listed snails in the Mobile Basin.  All are endemic to the Mobile Basin.

To our knowledge, the Anthony’s river snail Athearnia anthonyi is the only federally listed snail known from the Tennessee Basin in Alabama. The snail is listed as endangered and populations in Alabama are known from streams in Jackson & Limestone County.  Candidates for listing from the Alabama portion of the Tennessee Basin include the slender campeloma snail Campeloma decampi and armored snail Pyrgulopsis pachyta (C) candidate species from Limestone County.
Totals for numbers of extinct snail species varies based perhaps on differences in taxonomy used.  According to Lydeard and Mayden (1995), 33 of 46 Alabama aquatic species presumed extinct are snails, and 31 of these 33 snails presumed extinct were from the Coosa River Basin (Lydeard and Mayden, 1995).  According to the Mobile Basin Aquatic Ecosystem Recovery Plan, 37 aquatic snails from the Basin are presumed extinct (USFWS, 1998).  According to the “Status of Aquatic Mollusks in the Southeastern United States:  A Downward Spiral of Diversity”  26 are presumed extinct (Neves et al., 1997).  Regardless of the total number, the extinction event is considerable in its significance, and includes the extinction of the entire endemic genus Gyrotoma (six species of which were known from the Mobile Basin).

In terms of remaining areas of snail diversity, hotspots for remaining snail populations in the Mobile Basin include the main stem Cahaba, sections of the main stem Coosa, and a number of Coosa tributaries. Historically, the Coosa River Basin was the richest Mobile Basin sub-watershed for aquatic snail diversity.

A “Status Review of Aquatic Snails in the Coosa River, Alabama”  conducted by Paul Hartfield of the US Fish and Wildlife Service documents the snail diversity of the Coosa Basin.  At least 78 taxa were historically known from the Coosa River drainage.  Of these species, 60 were endemic to the Coosa.  In other words, over half of the total population of gastropod snails from the Mobile Basin are – or were – Coosa endemics (1993).

Recently, Jim Godwin of the Alabama Natural Heritage Program has searched for populations of 43 aquatic snail species of global significance.  During this survey, Godwin boated more than 144 river miles on the Coosa, or approximately 50% of the River.  Unfortunately, the results of his survey work do not bode well for the continued survival of many snail species.  States Godwin: “there are 24 pleurocerid snail species that are teetering on the extant-extinct precipice. In the end I found only one of these species, the silt elimia, out of the 24, and that was near Wetumpka where a fragment of the shoals remains.  So the question for the other 23 continues to be, “Do they continue to survive or are they extinct” (Godwin, 1998).

4.  Other:
While freshwater fish, mussels, and gastropod snails are the most threatened species groups, other species of plants and vertebrate and invertebrate animals are also at risk.  These species groups include insects, plants, turtles, crayfish and salamanders.  

The Harperella (Ptilimnium nodosum) and Kral’s water-plantain (Sagittaria secundifoia) are listed plant species from the Mobile Basin. The Cahaba or shoal lily (Hymenocallis coronaria) is not federally listed but a species of concern from the Mobile and Appalachicola-Chattahoochee-Flint basins. The Alabama redbelly turtle (Pseudemys alabamensis) and flattened musk turtle (Sternotherus depressus) are listed turtle species from the Mobile Basin. 

The Alabama cave shrimp, Palaemonias alabamae is listed as federally endangered with populations known from Madison County in the Tennessee Basin.

Perhaps the most significant point is that imperilment is being considered within some taxonomic groups that have received little attention in the past – groups such as the crayfish and insects. 

B. Water Quality

Summary of Water Quality from ADEM “Water Quality Reports to Congress”

The Alabama Department of Environmental Management produces Biennial (i.e. produced once every two years) Water Quality Reports to Congress.  Agency personnel and individuals familiar with the Clean Water Act often refer to these reports as “305(b)” reports, in reference to the provision of the Clean Water Act which requires states to produce the reports and submit them to the federal Environmental Protection Agency and to the United States Congress.

For purposes of producing this report the Alabama Rivers Alliance makes use of the Water Quality Reports for the years 1994 and 1996. Each report summarizes water quality protection efforts and the quality of waters for the previous two years.  Thus, the 1994 report covers 1992 and 1993, and the 1996 report covers 1994 and 1995.  However, before reporting and summarizing their findings it is important to briefly explain these reports within the context of how the water quality standards established by the Clean Water Act work.

Clean Water Act Summary:

Under the Clean Water Act, states must designate and protect beneficial uses by applying use classifications to all state waters.  Water quality criteria are then set for each use.  For example, dissolved oxygen levels cannot fall below 5.0 parts per million (ppm) on any stream classified as Fish and Wildlife.  States are then required to establish and implement an antidegradation policy to keep clean waters clean.  This policy should require state agencies and EPA to take steps to protect water quality levels above the floor of water quality standards set by the use classification and criteria.  

Finally, if water quality falls below acceptable levels, the stream will be listed on a “polluted streams list.”  This list must be maintained pursuant to Section 303(d) of the Clean Water Act.  As a result, agency personnel and individuals familiar with environmental policy matters often refer to this “polluted streams list” as the “303(d)” list.  This list must be developed by the state environmental agencies and the US Environmental Protection Agency every two years.

Water quality restoration plans must then be developed to clean up the waters on the polluted streams list.  These plans are commonly referred to by the technical name given to them in the Clean Water Act as Total Maximum Daily Loads – or “TMDLs.”

All of this information is provided in order to make the following simple point.  Federal and State environmental agencies measure their success or failure to a large degree based on the number of waters that maintain water quality levels sufficient to maintain their designated uses. However, this assessment does not include any measurement of water quality degradation above the floor of water quality standards.  Consider the following example.

Assume the dissolved oxygen level in a given stream remains above 6.5 ppm at all times during all years  (limited data available for Hatchet Creek and the upper Choccolocco Creek suggest that this may be the case for these high gradient, relatively pristine streams).  However, the standard for dissolved oxygen in Fish and Wildlife classified streams, and thus for most streams in Alabama – is 5.0 ppm.  Therefore, water quality in such a pristine creek could degrade over the next year with dissolved oxygen levels beginning to drop regularly to 5.1 ppm.  Although this drop in dissolved oxygen levels might have some adverse impact on particularly sensitive aquatic species, this degradation of water quality would not be recorded as a problem in water quality summary data.  In conclusion, state and federal water quality agencies develop figures for water quality that tend to disregard water quality degradation above the floor of water quality standards.  The assumption is that problems only occur when water quality drops below the floor of water quality standards.

Another point is important when considering total numbers of streams meeting their “designates uses.”  Some streams and rivers are under-protected by not being classified to protect all existing uses.  A number of streams and rivers in Alabama are classified as “Agricultural and Industrial Water Supply.”   Two stream segments – Valley Creek and Opossum Creek in Jefferson County – are classified only to protect “Industrial Operations.”  Therefore, these steams may be listed as “meeting their designated uses,”  but this conclusion should lend us little comfort unless the uses designated reflect the actual ways the stream are being used or should be used.  Therefore, it is more valuable to look at percentages of waters meeting “Clean Water Act goals” than those meeting “designated uses.”

The nature of water quality standards and the above examples should be kept in mind when considering the summary figures for the percentage of waters meeting designated uses given below.  

Summary Data from ADEM Water Quality Reports to Congress (305(b) Reports) and Polluted Streams Lists (303(d) Lists)

The 1994 ADEM 305(b) report concludes that in 1992 and 1993:  

“ADEM assessed 13,533 miles of streams, 465,316 acres of lakes, 610 square miles of estuaries and fifty (50) coastal shore miles.  The assessed stream mileage is a running total from studies beginning in the mid-1980s.  Of these assessed waters, approximately eighty-two (82) percent were found to fully support their designated uses with an additional two (2) percent fully supporting at present, but with a possibility of being threatened without some means of corrective action. Another thirteen (13) percent were found to be partially supporting uses, and three (3) percent of the State’s waters were in nonsupport. These waters were also assessed for meeting the goals of the Clean Water Act, and eighty-four (84) percent are presently fully meeting the goals of the fishable/swimmable, with an additional eleven (11) partially meeting these goals.  Approximately four (4) percent were not meeting the CWA goals, and less than one (1) percent of the waters are not classified in a manner consistent with the goals of the Act.

The main cause for nonsupport of classified uses continues to be attributed to excessive levels of organic enrichment which deplete the available oxygen supply.  Another significant cause is siltation from agricultural and silvicultural practices throughout the state.”

1996 Water Quality Report 

ADEM’s 1994 303(d) water quality impaired streams list included 147 river, reservoir and estuary segments.  Alabama’s Draft 1996 list included 115 segments, some segements were added back prior to finalizing the list.  

An ADEM assessment of the draft list showed that Alabama’s 1996 303(d) water quality limited streams list draft was comprised 88% of stream and river segments, 9% of reservoir segments, and 3% of estuary segments.  Causes of impairment included Organic enrichment/dissolved oxygen lows (89 segments), Siltation (35 segments), pH (30 segments), Nutrients (56 segments), Pathogens (16 segments), Ammonia (14 segments), Metals (9 segments), Priority organics (10 segments) and Pesticides (9 segments). Sources of imparment were even more varied (from TMDL presentation prepared by Lynn Sysk, ADEM Water Division).

ADEM’s 1996 Water Quality Report to congress concludes:  

“During this reporting period, the Department assessed 14,770 miles of streams, 464,011 acres of lakes, 564 square miles of estuaries, and fifty (50) coastal shore miles.  The assessed stream mileage is a running total from studies beginning in the mid-1980s.  Of these assessed totals, approximately sixty-to (62) percent of the rivers and streams, sixty-six percent of the reservoirs, twenty-seven (27) percent of estuaries, and one hundred percent of the Gulf of Mexico shoreline were found to fully support all their designated uses” (pg xi).

1998 Unified Watershed Assessments and Clean Water Action Plan

In response to President Clinton’s announcement of a Clean Water Initiative during his 1998 State of the Union Address, the U.S. EPA and Natural Resources Conservation Service (NRCS) has launched a Clean Water Action Plan (CWAP or “the Plan”).  The Plan called for the conducting of “unified watershed assessments” for the watersheds of each state.

In Alabama, ADEM and NRCS “have agreed to a joint effort to target priority water quality needs according to existing management plans” (Alabama Unified Watershed Assessment, October 1, 1998).  These agencies have completed the unified watershed assessment and initiated a public advisory process comprised of four committees to implement recommendations.  The four committees are a Policy Advisory Work Group, Implementation Work Group, Technical Work Group, and Information and Education Work Group.

The Unified Watershed Assessment developed three categories of watersheds.  Category IB is the top priority for addressing water pollution concerns.  Category II is second priority for addressing concerns. Category IV contains waterways for which insufficient data exists for categorization.

According to ADEM and NRCS, category IB – the top priority category - includes all watersheds with less than 15% waters not meeting standards, but where sustained rates of growth pose a threat to water quality if action is not taken.  According to these agencies’ classification of Alabama streams, no Alabama subwatersheds have more than 15% of waters failing to meet standards.

The following  watersheds were classified as top priority (or Category IB):  Upper Coosa, Middle Coosa, Cahaba, Mulberry Fork, Locust Fork, Guntersville Lake, Wheeler Lake, Pickwick Lake, and Bear Creek.  

Within these top priority basins, the agencies have chosen top priority concerns to begin addressing immediately.   These are Big Nance Creek and Piney Creek in the Tennessee River Basin and Duck Creek in the Warrior Basin.  In addition, a number of other streams in the Upper Mulberry Fork and Locust Fork Basins are prioritized for water quality improvement efforts.  All of these streams are water quality limited (or, 303(d) listed) and TMDL watershed restoration models are currently under development for each.

A Final Comment on ADEM Tallies of Polluted Streams:

This section of Chapter 1 is an expression of an opinion by the author.  That opinion is that ADEM under-estimates water quality problems in its reports discussed above – including its polluted streams list, Water Quality Report to Congress, and Unified Watershed Assessment.  

I believe this for the following reasons:  

1.) ADEM has inadequate data available to make a final determination regarding the number of streams that violate water quality standards.  

2.) ADEM makes minimal use of biological data in assessing percentages of impaired waterways.  Chemical and physical water quality data do not tell the entire story.  Many streams in Alabama meet chemical water quality standards but are still biologically impoverished – often for reasons that are not understood.

3.) ADEM does not always interpret data in an appropriate manner. In some cases, limited data may indicate non-compliance, but the agency may choose not to list the stream as impaired.

Although the average percentage of waters in the Nation that do not meet water quality standards was 36% in 1994 (EPA, 1994). ADEM claims in its Clean Water Action Plan that no individual basin has more than 15% of waters not meeting standards.  Although it would be encouraging to believe that Alabama’s water quality far exceeds the national average, this does not seem likely.  One needs only to consider the fact that Alabama has 58 aquatic endangered species in the state, and many more aquatic species that are “at risk” but not protected under the Endangered Species Act.  A recent U.S. EPA decision to disapprove the state’s failure to submit a comprehensive 303(d) polluted streams list reinforce this opinion.
 

Categories of Pollution:

There are four primary categories of water quality problems in Alabama as well as in the United States:  nutrients, sediments, bacteria/pathogens, and toxins. 

Eutrophication and Nutrients:  Nutrient pollution, or eutrophication, is a growing problem in Alabama.  A recent paper by the Alabama Fisheries Association, Position Paper: Eutrophication in Alabama Lakes, provides documentation of this problem and recommendations.  Nutrient pollution and other pollutants that contribute directly or indirectly to biological oxygen demand (refers to the total loading of all pollutants which consumes dissolved oxygen in water - often abbreviated as BOD) cause dissolved oxygen lows, algal blooms, and other problems.

Toxins:  There are two categories of toxic problems in Alabama, those that render fish unsafe to eat and those that impair aquatic life.  

Mercury and PCBs (or poly-chlorinated biphenols) are the most common toxins that render fish unsafe to eat.  Mercury is ubiquitous in the state and comes from a combination of gound contamination, sediment contamination, air depostion, discharges, and natural sources.  While many surrounding states issue fish consumption advisories when levels in fish tissues exceed .5 ppm, ADEM issues warnings only when levels exceed 1 ppm.  Therefore, Florida issues fish consumption advisories for many of the Coastal plains streams shared by both states whereas Alabama does not.  Tennesse issues fish consumption advisories for the Tennessee River whereas Alabama does not.  PCBs are in contaminted sediments throughout the Coosa River at varying levels.  DDT and chlordane contamination of Huntsville Spring Branch has been largely remediated but contaminated sediments and fish consumption advisories in the Tennessee River persist.  

Pollutants in Alabama waters that can have toxic affects on aquatic life include ammonia, heavy metals, and pesticides and herbicides.  Some streams are listed as impaired based on “unkown toxicity.”  Thus, toxic water conditions are documented in certain places but the cause is unkown.

Sediments:  While sediments eroding off the land and running into waters comprises one of the biggest water quality problems in the state, very few waters are listed as impaired due to sediment loading.  According to ADEM, only thirty-five of the wates on the 1996 303(d) list were impaired due to siltation.  The widespread nature of siltation problems would seem to indicate that monitoring for and listing of waters for sediments may be inadequate.

Bacteria:  Bacteria is a common problem throughout the state.  A number of waters were recently added due to the state’s “Impaired Waters List” based on bacteriological contamination.  Bacteria comes from both human and animal sources.  Animal sources can be from wildlife or livestock.

How Much Information is Enough?  State Water Quality Monitoring.

In its 305b water quality report, ADEM refers to the number of stream miles, acres of reservoirs, and square miles of estuaries, “assessed.”   However,  this number is then broken down into sub-categories.  Some assessed waters were also “monitored”  whereas others were not actually monitored.  For those waters assessed but not monitored, water quality compliance or concerns may be based on nothing more than visual inspection.  Only conclusions of “monitored waters” are supported by credible data and information.

ADEM also makes use of water quality monitoring data gathered by other agencies, including the Tennessee Valley Authority – Clean Water Initiative, Geological Survey of Alabama, United States Geological Survey (USGS), and US Environmental Protection Agency.  Fortunately, citizen monitoring is increasing through the active efforts of the Alabama Water Watch Program and Alabama Water Watch Association.  Therefore, it should be noted that references to “ADEM data” includes data gathered by citizens and other agencies by implicit reference.

In the reporting period for 1994 (the years 1992 and 1993), ADEM only monitored 1,601 River miles of the total 13,533 river miles assessed.  This represents only two percent of the state’s total 77,274 miles of perennial and intermittent stream miles (1994 305(b) Report) monitored over a two year period.

In 1996, ADEM monitored 2,577 miles of streams out of a total, 14,770 assessed.  (1996 305(b) Report, p. 88).  This represents only three percent of the state’s total 77,274 perrenial stream miles monitored over the two year reporting period (ADEM, 1996).


In response to concerns regarding the lack of monitoring in the state, ADEM is developing its ASSESS monitoring strategy.  ASSESS stands for ADEM’s Strategy for Sampling Environmental Indicators of Surface Water Quality Status.  This excellent strategy will involve sampling of a greater number of Alabama waters using different sampling techniques – including water chemistry, biological sampling, bacteriological sampling, toxicity testing, and fish tissue testing. This monitoring strategy will also target individual watersheds to receive priority monitoring attention at various times during a five year rotating cycle (Thus, the Cahaba Basin might receive focused attention one year, the Warrior Basin the next, the Tombigbee the next, et cetera).  Results of sampling will be used to extrapolate total numbers of waterways complying with Alabama water quality standards.  While these numbers will be useful for estimating total numbers of streams, rivers, lakes and estuaries in compliance with standards, it is important to note that such extrapolations will not be useful for developing local pollution control strategies or assessing local conditions. 

This point is particularly important to make given that in ADEM’s response to comments raised by the Alabama Rivers Alliance on its draft 303(d) – polluted streams list the agency rebutted concerns based on inadequate monitoring with a statement that its new monitoring strategy would cover 100% of state waters. Such a statement is misleading.

In summary, ADEM’s ASSESS document explains its monitoring strategy: “The objective of ASSESS is to improve monitoring coverage within river basins, to improve spatial detail of water quality assessments, and to increase total stream miles monitored over the five year rotation period.  Select historical ambient monitoring stations throughout the state will be monitored in June, August, and October in order to provide data adequate for trend analysis”  (ADEM, 1997).  

Currently, regional inequities in water monitoring are also very noticeable.  For example, the Tennessee Watershed in Alabama is better monitored due to the efforts of the Tennessee Valley Authority Clean Water Initiative.  On the other end of the spectrum, some watersheds have extremely little monitoring data.  ADEM’s October 1, 1998 Unified Watershed Assessment concluded that data was insufficient to estimate total numbers of waters in compliance with standards in the Upper Conecuh, Patsaliga, Middle Tallapoosa, Lower Tallapoosa, Sucarnoochee, and Upper Chicakasawhay watersheds (ADEM, 1998).  In general, monitoring data is less available for Coastal Plains watersheds in Alabama. 

Citizen Monitoring:

Fortunately, citizen volunteer monitoring is on the rise to help fill in for inadequate agency monitoring efforts.  Active water monitor groups grew from one group in March, 1993 to forty-eight groups in 1997 (Alabama Water Watch, The First Five Years, 1992-1997).

C.  Habitat Fragmentation and Remaining Large Free Flowing River Segments in Alabama.

One of the reasons for the loss of biological diversity in Alabama is habitat fragmentation from dams.  While a smaller number of larger dams inundate, fragment, regulate, or otherwise impact, the majority of the state’s free flowing river heritage, hundreds of smaller dams also fragment tributaries.  The Federal Emergency Management Agency (FEMA) has a National Inventory of Dams (NID) that contains information in sixty-four fields on over 1,800 Alabama dams.  However, this information has not been updated since the 1970’s.  This lack of information is due, in part, to the fact that Alabama has no dam safety program in state government.  Such dam safety programs at the state level provide much of the information which was compiled into the NID.

Suffice it to say that the state has a lot of dams, and that one of the impacts of dams is habitat fragmentation.  When habitats are fragmented, the natural recolonization process is thwarted, and river ecosystems cannot “recover” from short term impacts such as a pollution event. While we understand the process of habitat fragmentation in general terms, we have developed no methods for quantifying habitat fragmentation, or predicting biological impacts over the long term.

Thus, we can only point to dams in general as a cause of extinction.  We cannot, in general, say that X dam (or dams) would hinder the recolonization of Y species under Z conditions.  In other words, in terms of protecting individual, at risk species, we have done little work to identify which dams would hinder the ability of that species to recolonize new habitats under which circumstances.  Therefore, Alabama needs to develop a “habitat fragmentation index” for basins containing significant population of at risk species.  In the mean-time, a more simplistic analysis of what we have left – in terms of free flowing rivers – will have to suffice. 

This section of the report will briefly list Alabama’s remaining, unregulated (or largely unregulated), free-flowing river systems.  In 1990, Arthur C. Benke, Professor of Biology at the University of Alabama, published A Perspective on America’s Vanishing Streams in the Journal of the North American Benthological Society.  In this paper, Benke evaluated the Nationwide Rivers Inventory prepared by the National Park Service to determine which of these high quality rivers considered deserving of receiving federal protection status.  In his analysis, Benke determined that “only 42 high-quality, free-flowing rivers (no major dams) of over 200km remain in the 48 contiguous United States.”

The following discussion provides a similar analysis for the Rivers of Alabama and the Mobile Basin.  Only, this analysis attempts to compile a list of the remaining, moderate to large free-flowing, unregulated rivers of over one hundred miles.  Although no Alabama river segments in the Tennessee Basin meet this criteria, I have included a brief discussion of free flowing streams in this Basin. 

Free Flowing Rivers in Alabama’s Tennessee River Watershed: The main stem of the Tennessee Watershed has been completely impounded by Tennessee Valley Authority Reservoirs.  In the portion of the Tennessee Watershed in Alabama, the longest free flowing river systems are the Flint and Paint Rock Rivers.  As the Flint River is impaired by some habitat degradation and considerable non-point source pollution,  the Paint Rock River is the last relatively long, free flowing, healthy river ecosystem.  The Paint Rock River stands out as a clear “biodiversity hot spot” in the Tennessee Basin.

Free Flowing Rivers of the Mobile Basin of over 100 miles in contiguous length

While all free flowing habitat areas are important, and one hundred miles certainly is not a magic number, it is of value to choose an arbitrary river length and evaluate the number of remaining free flowing river segments of over 100 miles in length in the Mobile River Basin.

1.  Oostanala – Conasauga – (100 miles + segment entirely in Georgia)  This considerable section of contiguous free flowing river originates in the National Forest lands of northern Georgia and a small portion of Tennessee, with considerable watershed areas designated as Wilderness.  The Conasagua itself is about one hundred miles in length.  Adding additional free flowing river miles downstream on the Coosa to the Etowah River. Considering water quality and the amount of protected watershed area, this basin quickly reveals itself to be one of the best remaining areas of the Mobile Basin.  This watershed is also clearly a hotspot for at risk and federally endangered fish and mussel species. 

2.  Cahaba River (191 miles total – 150 miles entirely free flowing and largely unregulated)  The Cahaba is often called Alabama’s longest remaining free-flowing river.  The statement is true, but depends on your definition of “free-flowing.”  The Cahaba is 191 miles in length, from its headwaters just reaching north into St. Clair County, to its confluence with the Alabama River in Dallas County. Though there are no large reservoirs in between, the basin is fragmented and aversely impacted by water withdrawals.  Regardless of these impacts, the basin is an incredible hotspot for at risk fish, mussels, snails and other aquatic species.

3.  Locust Fork River – (158 miles free flowing) -

Depending on your criteria, the Locust Fork may be the longest free-flowing river in the Alabama portion of the Mobile Basin.  The upper portion is somewhat degraded by agricultural impacts – particularly chicken farming and other livestock impacts.  The lower portion of the basin, downstream of the River’s confluence with Five Mile Creek, has increased loading of pollution from industry and urban run off.  Fortunately, the considerable middle section of the free flowing Locust Fork is still very healthy.  A municipal water supply reservoir has been proposed for construction on the Locust Fork for over six years.  However, currently there is no immediate threat of a reservoir on the Locust.  The Locust is a hotspot for at risk fish, mussel and snail species.

4.  Sipsey – 150 miles, entirely free flowing, entirely unregulated. High quality

The Sipsey is an extraordinary treasure and an unsurpassed hotspot of biological diversity in Alabama. It is perhaps the least impacted, large river system in Alabama in terms of natural hydrology and water quality.  It is the richest area of intact riparian wetlands in the state.  This basin is particularly rich in at risk mussel species.

5.  Mulberry Fork – 115 miles

The Mulberry Fork is still largely free-flowing and possesses generally good habitat for aquatic species.  However, severe water quality degradation in the form of nutrient loading – primarily from chicken farming and livestock impacts, has severely degraded its biological integrity.  The river’s entire native mussel fauna is believed to be extirpated (from conversations with Paul Hartfield.  Paul, can you give a citation for this statement?). A 404 permit is pending to construct a small municipal water supply reservoir on the Duck River - a tributary of the Mulberry in Cullman County.  Withdrawals from the Reservoir would be returned to the Sipsey Fork and represent a net loss of flows from the already degraded Mulberry Fork.  Unfortunately, even though it maintains considerable free flowing habiat, the Mulberry is not particularly a hotspot for at risk fish and mussel species

6.  Tallapoosa – 109 miles

The Tallapoosa upstream of R.L Harris Reservoir is free flowing for approximately 109 miles.  This River is still a high quality, free-flowing unregulated system.  Georgia is proposing to build the West Georgia Regional Reservoir on the upper Tallapoosa River.  There are no listed fish, mussel, or snail species from this section of the Tallapoosa.  However, the basin does support a small number of endemic, at risk species such as the Lipstick darter.

7.  A Note on the Lower Alabama River:

Although not over one hundred miles in length, the Alabama River from Claiborne Lock and Dam downstream to the Tensaw River is truly a great treasure.  This stretch of river is the last, largely unregulated, “big river” habitat in Alabama.  The Alabama is important to a number of mussel species and a number of fish species of concern – paricularly the Alabama Sturgeon. About three years ago, the Army Corps of Engineers proposed construction of an additional Lock and Dam for navigational purposes near Choctaw Bluff, but then determined the project to be economically unjustifiable.

Large Free Flowing, Unregulated lower Coastal Plain Streams:

First, a point of clarification, I use lower Coastal Plain streams here to refer to those Coastal Plains streams not included in the Mobile Basin.

Many significant segments of free flowing coastal plain streams remain intact.  A combination of factors have contributed to these considerable remaining segments of free-flowing river on the lower Coastal Plain.  First, the land area in the coastal plain is sparsely populated.  Second, most coastal residents take drinking water from ground water supplies.  Third, lower gradient makes hydropower generation less appropriate (Although hydroelectric power is generated at Point A and Gantt Dams on the Conecuh River).  The Choctawhatchee and Pea are the largest undammed rivers remaining in the lower Coastal Plains Stream.

Choctawhatchee/Pea

The Choctawhatchee and Pea Watershed is largely undammed and unregulated.  The Choctawhatchee itself is 130 miles free flowing.  The Choctawhatchee represents the last large, free-flowing, unregulated basin hydrologically connected to the Gulf.  This makes the Choctawhatchee an important basin for migration of Alabama anadromous species – Alabama shad and the gulf sturgeon.

D.  A Note on Federal and State “Special Protections.”
Very few of Alabama’s 47,000 miles of perennial rivers and streams have special protections.  

Alabama has only one federally designated Wild and Scenic River – the Sipsey Fork of the Black Warrior.  Twenty two miles of the main stem Sipsey upstream of Smith Lake are designated as Wild and Scenic, or 61.4 miles including tributaries.  The Sipsey is also designated as one of Alabama’s three Outstanding National Resource Waters.  This river flows through the Bankhead forest and the Sipsey Wilderness and eventually into Smith Lake.  While over thirty states now have some “State Scenic Rivers” Program, Alabama has never adopted any state program for protecting scenic rivers and waterways.  Alabama is also one of about half of the States which has not initiated a “State-wide Rivers Inventory” in concert with the National Park Service.

Alabama’s only special protections are derived from the Clean Water Act’s Antidegradation Policy.  These protections are the Outstanding National Resource Waters (ONRW) Designation and Outstanding Alabama Waters (OAW) Classification.  Both of these special protective designations are found in the Alabama Department of Environmental Management’s (ADEM) Administrative Code.  Thus, the Alabama Environmental Management Commission has the sole power to grant protection of a waterway by application of one of these two designations.  This generally occurs through a Third Party rulemaking petition submitted to the Commission pursuant to State Administrative Procedures, or through an internal proposal of ADEM to its Commission.

In addition to the Sipsey, Alabama has two more ONRW waters – the Little River and Weeks Bay.  The Little River flows through the Little River National Preserve in Northeastern Alabama and flows through a largely protected watershed area.  Weeks bay is a small bay that adjoins Mobile Bay on the Eastern/Baldwin County side.  The Fish and Magnolia Rivers drain into Weeks Bay.

The Cahaba River and Little Cahaba (in Bibb County) are currently Alabama’s only Outstanding Alabama Waters.  About 165 stream miles of the Cahaba are classified as Outstanding Alabama Water.  In addition, the Alabama Environmental Management Commission voted to initiate the rulemaking process to consider application of the Outstanding Alabama Waters classification to the Tensaw River Delta in Baldwin County.  It is anticipated that the Tensaw will be classified as the state’s second Outstanding Alabama Water in 1999.

Adding all of these protected stream miles together, we come up with a total number well under 500 miles of protected streams.  Simply dividing this number by the total number of perennial stream miles, we quickly determine that less than .01% of Alabama’s streams have been granted a special protective status.

Chapter 2:  Watershed by Watershed Break Down 

of Biology, Water Quality, and Hydrology

for the Watersheds of Alabama and the Mobile Basin
Chapter 2A.  Tennessee River Watershed 
The Tennessee River is entirely impounded as it flows through Alabama.  Four TVA impoundments form the following three lakes heading from upstream to downstream:  Gunversville, Wheeler, and Pickwick Wilson.  The TVA – Clean Water Initiative works to monitor and protect water quality in each of these three basins through River Action Teams (or RATs) in each of these three basins.

Fish and Mussel Species of Concern

One hundred seventy six (176) species of fish are known from the Alabama portion of the Tennessee River with two presumed to be extinct – the harelip sucker and whiteline topminnow. The basin is a regional hotspot for darter species – only the Quachitas of Arkansas are comparable in terms of diversity of darters (Mettee et al., 1996). 
  One study  stated that the Huntsville Quadrangle has more fish species than any other area in North America (McCallister et al. 1986).

A recent survey of endangered species in the Tennessee Watershed in Alabama revealed the following: 

“The Tennessee River Drainage of Alabama harbors a diverse and abundant fish population of 174 species.  Results of sampling from 1990-94 in this area revealed the coninued presence of rare and(or) protected species in some stream systems including the boulder darter Etheostoma wapita, the palezone shiner, Notropis albizonatus, the slackwater darter, Etheostoma boschungi, the southern cavefish, Tiphlichthys suberraneus, and the Tuscumbia darter, Etheostoma tuscumbia.  Discovery of the mountain madtom, Noturus eleutherus, in the Elk River is a new species record for Alabama.  Populations of some marginally occurring species were also documented including the suckermoth minnow, Phenacobius merabilis, brindled madtom, Noturus miurus, and the slenderhead darter, Percina phoxocephala.” (Mettee et all, 1995)

The survey also revealed that some tributary systems shown to harbor a particularly diverse fish fauna, considerably more diverse than the impounded main stem of the river:

“Ninety eight species were documented in the Paint Rock River and eighty three from the Flint River.  Smaller watersheds yielded fewer species with 56 from the Crow Creek system, 35 from the Big Spring-Browns Creek system, and 32 from the Dry Creek System.  The main channel of the Tennessee yielded 53 species. Stream systems draining Sand Mountain had few species possibly reflecting their upland nature and pollution effects due to agricultural runoff and animal wastes” (Mettee et all, 1995)

According to The Nature Conservancy’s Rivers of Life Report, the Tennessee and Cumberland River Basins considered collectively comprise one of the most imperiled large river basins in North America.  The Nature Conservancy (TNC) considers 104 species - 57 fish species and 47 mussel species – from this basin to be at risk.   Based on these conclusions, more species are at risk in the Tennessee/Cumberland than in any other large basin in North America (Master and Flack, 1998).  

According to the TNC Report, Wheeler Lake is the most threatened basin in Alabama from the perspective of number of “at risk” species with 23 fish and mussel species of concern.  Only nine of these species are listed as threatened or endangered.  The Pickwick/Wilson Lake Watershed is one of three Alabama basins to tie for third place with 15 at risk species   (the other two Basins being the Buttahatchee and Sipsey Rivers) Only four of these at risk Pickwick/Wilson species are listed by the US Fish and Wildlife Service as threatened or endangered (Master and Flack, 1998).

Interestingly, Guntersville Lake, the uppermost lake on Alabama’s chain of Tennessee reservoirs, is not included in the Nature Conservancy’s list of the 327 watersheds critical to conserving all at risk fish and mussel species.  No endangered or threatened fish or mussel species are known from Guntersville Lake or its tributaries.  This may be due to two reasons.  One, there are no large free-flowing tributaries to Guntersville Lake to serve as refugie for rare species that cannot survive in reservoirs.  Two, Guntersville Lake and its tributaries are considerably adversely impacted by water pollution.

Water Quality in the Tennessee Basin

ADEM’s 1996 Water Quality Limited Streams list – or its 303(d) list – included forty segments of river and lakes from the Alabama section of the Tennessee Basin.  This is more than double the number of streams listed in the Black Warrior Basin – the basin which has the second highest number of waterways listed on the State’s polluted streams list.

Most water pollution concerns are related to non-point source pollution from agriculture, development and other land use activities.  Primary pollutants of concern include nutrients, sediments, and pesticides.  Some localized areas present concern in regard to toxics.  Indian Spring Branch south of Huntsville is contaminated with heavy metals and chlordane.  Reclamation efforts have made considerable progress over the past decade.

Fortunately, water quality and biological problems are perhaps better documented in the Tennessee River Watershed than anywhere else in the state – due largely to the efforts of the Tennessee Valley Authority – Clean Water Initiative. 
The Tennessee Valley Authority – Clean Water Initiative (TVA-CWI) represents one of the best sources of biological and water quality information for the Tennessee River Watershed.  The TVA-CWI also provides assistance to local, grassroots stewardship organizations.  By successfully combining grassroots capacity building work with biological and water quality assessment efforts, the TVA-CWI represents one of the most effective and successful federal government water stewardship programs. Unfortunately, funding for this program may soon be eliminated by congress   The potential elimination of this program represents a major threat for the basin.  The national river conservation organization American Rivers recently named the Tennessee as one of America’s “10 Most Endangered Rivers” due to the threat of elimination of funding for TVA-CWI and nonpower programs.

Some Current Issues on the Tennessee:  Issues on the Tennesse that have captured the public’s attention include dumping of used batteries into the Tennessee River by the Coast Guard, aquatic weed problems and opposition to herbicide spraying to control aquatic weeds, and TVA’s Shoreline Management Initiative proposing to allow considerably increased development along the River shore.

Protected Waterways: There are no state or federally protected waterways in the Alabama portion of the Tennessee Watershed.  Very little land is in public ownership.  A small amount of land along South Sauty Creek is in state ownership as Bucks Pocket State Park.  

Basin Hotspots – Paint Rock River and Springs/Caves.

The protection of springs is particularly critical to the protection of endangered species and species of concern across Alabama, but particularly in the Tennessee Watershed.  Springs have provided important microhabitats for the evolution of unique fish species such as darters, shiners and sculpins.  The Paint Rock River is perhaps the richest basin in the Tennessee in overall fish diversity of fish species and presence of rare and endangered species.

Hydrology:

The main stem of the Tennessee is entirely impounded or regulated by dams – upstream to down – Guntersville, Wheeler, Wilson, Pickwick.

Two of the larger tributaries to the Tennessee are also regulated by dams – the Elk River (only a small portion of which flows through Alabama) and Bear Creek.  

There are four impoundments on Bear Creek.  

The average flow entering Alabama is 37,600 cfs.  An additional 14,000 cfs are added as the river crosses the state, producing an average of 51,600 cfs (Fishes of Alabama, 1996)

Some Authorities for more information:

TVA – Clean Water Initiative and River Action Teams, Geological Survey of Alabama

Alabama Department of Environmental Management, Athens State College Department of Biology, Chattanooga Aquarium, Alabama Natural Heritage Program, Tennessee Natural Heritage Program
Chpater 2B. Mobile Basin Watersheds

Summary

The Mobile Basin drains an area of 43,683 miles squared in Alabama, Mississippi, Georgia and Tennessee.  In Alabama, the basin drains approximately 32,207 square miles - or about 62 percent of the state’s land area. The basin is inhabited by one of the richest fish faunas in North America (Mette et al., 1996). The Mobile Basin harbors 236 known fish species with 40 endemic to the basin; 75 known mussel species with 33 endemic to the basin, and 120 known snail species with 110 endemic to the basin, and 17 turtle species with 3 endemic to the basin (USFWS, 1998). 

According to The Nature Conservancy’s (TNC) Rivers of Life report, a total of 65 freshwater fish and mussel species are considered to be “at risk” in the Mobile Basin (Master and Flack, 1998).  According to TNC, the basin holds 42 “at risk” fish species and 23 “at risk” mussel species. 


Total Number of Fish species in Upper Mobile Sub-Basins

Upper Tombigbee 
123

Black Warrior 
127

Coosa 
147

Cahaba 
131

Tallapoosa 
134

From Mettee et all, 1996 and Mettee et all, 1989..

Upper and Lower Tombigbee and Alabama Rivers

 By Chuck Lydeard and Paul Hartfield.
Tombigbee River Summary:
The western portion of the Mobile River basin is drained by the Tombigbee River and its tributaries.   Originating in northeastern Mississippi at the confluence of Mackeys and Browns Creeks in Itawamba County, Mississippi, the Tombigbee flows for about 145 miles to the Alabama State Line, and continues for another 172 miles until it is joined by the Alabama River, about 45 miles north of Mobile, Alabama, to form the Mobile River. The Tombigbee River drainage includes the Upper Tombigbee and Lower Tombigbee Rivers, which are defined by the confluence of the Black Warrior River near Demopolis, Alabama.  Altogether, the drainage encompasses over 20,000 mi2.

Upper Tombigbee

Hydrology:  The upper Tombigbee River extends from the headwaters in Prentiss and Tishomingo Counties in northeast Mississippi, to the confluence of the Black Warrior River in Sumter County, Alabama.  The Upper Tombigbee drainage area encompasses about 9,000 mi2.   Other than a small portion of the Buttahatchee River headwaters which originate on the Cumberland Plateau of Alabama, the Upper Tombigbee River drains portions of the Fall Line Hills, Pontotoc Ridge, and Black Prairie Districts of the Coastal Plain physiographic region of Mississippi and Alabama.  Primary tributaries of the Upper Tombigbee River are Town Creek, Twentymile Creek, Buttahatchee River, and Luxapalila Creek in Mississippi, and Coalfire and Lubbub Creeks and the Noxubee and Sipsey Rivers which converge with the River in Alabama.

The Upper Tombigbee has been significantly modified from its natural pool/riffle, meandering, riverine condition by the construction of the Tennessee-Tombigbee Waterway (Waterway).  The Waterway consists of a series of locks and dams and bendway cutoffs constructed within the natural channel, and a canal section connecting the Tombigbee River with the Tennessee River through the drainage divide.   The river section of the Waterway begins at the Demopolis Lock and Dam, just below the confluence of the Upper Tombigbee and the Black Warrior Rivers, and proceeds northward through the Howell Heflin Lock and Dam, Tom Bevill Lock and Dam, John C. Stennis Lock and Dam, and the Aberdeen Lock and Dam.  Within this river section, approximately 68 miles of bendways have been cut off shortening the natural river channel by about 48 miles.  The Locks and Dams impound approximately 43,500 acres of lentic waters along the Waterway, affecting virtually the entire 149 mile length of the Upper Tombigbee River channel between Demopolis, Alabama, and Amory, Mississippi.  Above Amory, Mississippi,  a canal section including a series of five locks has been constructed along the east side of the Tombigbee River flood plain connecting the River with the Tennessee River at the Bay Springs Lock and Dam. The combination of impoundment, cutoffs, and channel widening has increased hydraulic efficiency of the channel, resulting in faster fall of flood waters compared to pre-Waterway conditions. More than 200 linear miles of Tombigbee River tributaries have been channelized for flood control.  These include Town, Twentymile, Browns, and Luxapalila Creeks.  The Buttahatchee, Noxubee, and Sipsey Rivers are the largest, relatively unmodified tributaries in the Upper Tombigbee.  Since construction of the Waterway, flood waters in the tributaries tend to fall faster than natural rates due to the increased hydraulic efficiency of the modified mainstem channel USACE 1995).

B. Aquatic Biology:  

Fish ‑ Fishes of the Upper Tombigbee have been collected and reported by various authors (e.g., see Mettee et al, 1989; Boshung 1989; Swift et al. 1986).  These studies report 123 species of native and non‑native fishes from the drainage.  Mainstem river fish diversity has been severely reduced due to recent impoundment of the system, and fish diversity of channelized tributaries is low.   Unmodified tributaries currently serve as important refugia for river-adapted fish species (Pierson and Schultz 1984; Pierson et al. 1986).  Fish species of concern include the paddlefish, Alabama shad, blue sucker, frecklebelly madtom, southern walleye, and crystal darter.  The Alabama sturgeon has been extirpated from the Upper Tombigbee.

Mussels ‑ Over 50 species of freshwater mussels have been reported from the Upper Tombigbee (e.g., van der Schalie 1981).  At least 44 of these species inhabited the main channel of the river above Demopolis.  This fauna remained relatively intact until the construction of the Tennessee‑Tombigbee Waterway (e.g., USACE 1975; Williams et al. 1992).  Dive surveys of the main stem Tombigbee since construction of the Waterway have found only 25 species, including 2 previously unreported: the round pearlshell (Glebula rotundata) and the flat floater (Anodonta suborbiculata) (Hartfield and Jones 1989; USFWS, Jackson, MS, Field Observations).  The round pearlshell is commonly encountered in lower gradient channels along the Gulf Coast.  The flat floater was historically absent from the Mobile River Basin, and may be a recent arrival from the Tennessee River via the Waterway .  Unchannelized tributaries continue to support at least 40 mussel species (Hartfield and Jones 1990 ; Jones et al., 1996, 1997; Pierson 1991 ; McGregor and O’Neil, 1998).  Upper Tombigbee River tributaries that maintain diverse mussel assemblages include the East Fork Tombigbee, Buttahatchee, Sipsey, and Noxubee Rivers, and the lower Tibbee, Luxapalila, Coalfire, and Lubbub Creeks. Each of these mussel communities are now isolated from each other by extensive areas of impounded waters and/or locks and dams.  Several of these communities are declining due to geomorphic instability related to construction of the Waterway, channelization, and/or sand and gravel mining. Almost 30 percent of the mussel species that inhabited the premodified river drainage are endangered, threatened, extirpated, or extinct as a direct result of impoundment and/or channelization, or offsite channel instability resulting from these modifications.

Endangered and Threatened Mussels of the Upper Tombigbee River  ‑ orange‑nacre mucket (T), southern clubshell (E), ovate clubshell (E), black clubshell (E), stirrupshell (E), heavy pigtoe (E), flat pigtoe (E), southern combshell (E), Alabama moccassinshell (T), inflated heelsplitter (T).

Extirpated Mussels ‑ deertoe mussel, black sandshell(?)

Extinct Mussels ‑ Tombigbee moccassinshell, flat pigtoe (?), stirrupshell (?)

Recent arrivals ‑ flat floater, round pearlshell

Snails ‑ Eight species have been recorded in the upper and lower Tombigbee, but only three species have been found in recent surveys (Campeloma decisum, Elimia cylindracea, and Pleurocera prasinatum).  Several collections of hydrobiids have been made, but identifications are lacking.  Elimia cylindracea is a Tombigbee endemic.  Few comprehensive surveys have been conducted recently.

Others ‑The black‑knobbed sawback turtle (Graptemys nigrinoda) is endemic to the Mobile Basin, and is found throughout the Tombigbee mainstem and its larger tributaries.

Note on the Importance of Tributary Systems:

Tributary habitats provide the remaining refugia for species of concern.  Many of these habitats have been seriously degraded. The Luxapalila, Buttahatchee, and Sipsey Rivers are the three largest Alabama tributaries to the upper Tombigbee River.  Of these rivers, both the Luxapalila and Buttahachee rivers have experienced considerable habitat degradation.  This leaves the Sipsey as the only relatively pristine, large, biologically diverse Upper Tombigbee Tributary.  

According to the Nature Conservancy’s Rivers of Life Report, these three main upper Tombigbee tributaries each harbor large numbers of at risk species.  The upper Tombigbee basin (located primarily in Mississippi) harbors 14 species, the Buttahatchee harbors 15 species, the Sipsey harbors 13, and the Luxapalila harbors 10. 

Recommendations – 

· Riverine communities should be routinely monitored to assess trends in species richness and abundance and habitat stability.  

· Taxonomic studies are needed, particularly on invertebrate groups, to fully document species distribution and associations. 

C.  Water Quality - Water quality in the main stem Tombigbee River has been modified by impoundment of the River, including reduction in dissolved oxygen, and other chemical changes. However, water quality in the Upper Tombigbee drainage is generally good to excellent with either stable or unknown trends (USFWS 1988).  Only a few localized areas have been found to not meet their designated uses (ADEM 1996).  These are mostly tributaries, including portions of Town, Houlka, Tibbee, and Lubbub Creeks, and certain tributaries of the Noxubee River, and most of the problems are related to domestic sewage.  Upper Tombigbee tributaries are affected to various degrees by nonpoint source pollution from agricultural and animal feedlot runoff.  Sedimentation is a widespread problem, but the most severe cases are related to materials emanating from eroding channelized streams or associated with sand and gravel mining (Patrick and Dueitt 1996; USACE, USDA 1991).

D. Areas of Hydrologic Concern - Construction of dams, impoundment, dredging, and channel cutoffs for the Tennessee-Tombigbee Waterway resulted in the local extirpation of half of the mussel species and eliminated many riverine fishes that formerly inhabited the main channel.    Dams and impounded waters isolate tributary refugia and restrict fish migration.  Tributary refugia are threatened by channel instability and accelerated erosion.  Geomorphic and hydraulic changes resulting from construction of the Waterway have initiated headward erosion in some of its tributaries, including the lower Buttahatchee and East Fork Tombigbee River channels (Hartfield 1993; Patrick and Dueitt, 1996; USACE, 1988, 1995).  

Over 200 miles of streams have been channelized in the Tombigbee Basin.  Geomorphic instability and severe erosion is characteristic of many of these channelized drainages, including Twenty Mile, Donivan, Mantachie, Big Brown, and Little Brown Creeks (USACE 1988; USACE & USDA, 1991).

Sand and gravel mines adjacent to the Buttahatchee River have captured the river channel (Hartfield 1993).  This has resulted in desiccation of the abandoned River channel, and initiated headward erosion above the mines.  Illegal (un-permitted) mining of point bars in the East Fork Tombigbee River has been a problem.

E.  Recommendations:

· Detailed hydrologic and geomorphic studies should be conducted. 

· An Upper Tombigbee restoration program should be designed to address bank and channel erosion.

· Prohibitions against in-stream mining should be strictly enforced.

· The mining of point bars should be prohibited.

· Permits issued for floodplain mining should be protective of active channels.

· Landuse stewardship should be encouraged.

Lower Tombigbee

A. Hydrology: 

The Lower Tombigbee is formed by the confluence of the Upper Tombigbee and Black Warrior Rivers and flows southward about 172 miles through the Flatwoods and Southern Pine Hills of the Coastal Plain physiographic region to its confluence with the Alabama River.  It drains an area of about 4,600 mi2, excluding the Upper Tombigbee and Black Warrior drainages.  The major tributaries of the Lower Tombigbee include the Sucarnoochee River, and Chickasaw Bogue, Okatuppa, Santa Bogue, Wahalak, and Bassetts Creeks.

The Demopolis and Coffeeville Locks and Dams together impound about 10,000 acres of lentic water below the Black Warrior River, affecting about 100 miles of the Lower Tombigbee River channel.  Approximately 32 miles of river channel remains free-flowing between Coffeeville Lock and Dam and the Alabama River.  A navigation channel 9 feet deep and 200 feet wide is maintained along the entire length of the Lower Tombigbee River.

B. Aquatic Biology

Fish ‑ The Lower Tombigbee has approximately 133 native and non‑native species of fish (Mettee et al. 1989).   Species of special concern include the paddlefish, Alabama shad, blue sucker, and southern walleye.  The Alabama sturgeon, a candidate for Federal protection, historically known from the Lower Tombigbee River was last collected here ca. 1975.  This portion of the river is accessible to the Gulf sturgeon, a Threatened species, but it has not been recently documented.

Mussels ‑ Few historical records of the mussels of the Lower Tombigbee River have been documented.  Based on records at, and in the vicinity of Demopolis, and mussel records from the Alabama River, we believe it is likely that the lower river historically supported upwards of 40 mussel species.  Recent dive surveys, however, have documented only 18 mussel species in the main channel of the Lower Tombigbee (Service Field Records, Doug).  The historic fauna of the Lower Tombigbee River tributaries is also poorly known.  Recent surveys have documented 16 mussel species in Lower Tombigbee River tributaries (McGregor et al., 1996).

Endangered and Threatened Mussel Species ‑ ovate clubshell (E), inflated heelsplitter (T).

Snails ‑ Eight species have been documented in the entire Tombigbee basin.  Only six aquatic snails have been recently documented.  Five species, including two snail species of concern (gladiator elimia and cylinder elimia),  have been recorded in recent surveys below Demopolis Lock and Dam (Vittor & Associates, 1993).  Three of these five, and an additional species have been collected from Lower Tombigbee tributaries (McGregor et al. 1996).

Other ‑The black‑knobbed sawback turtle (Graptemys nigrinoda) is endemic to the Mobile Basin, and is found throughout the Tombigbee mainstem and its larger tributaries. The Alligator snapping turtle (Macroclemys temmincki) and the American alligator are known to occur in the Lower Tombigbee.   McGregor et al. (1996) reported the collection of six species of crayfish, including four crayfish species of concern, from the tributaries of the Lower Tombigbee River.

Recommendations – 

· The Lower Tombigbee has not been thoroughly surveyed.  Surveys are needed to define aquatic communities in this reach of the river, and to identify areas of stability and high diversity.  

· Taxonomic studies are needed, particularly on invertebrate groups, to fully document species distribution and associations. 

C.  Water Quality:

Water quality in the Lower Tombigbee drainage is generally good, however, several municipalities and heavy industries discharge into the lower river.    Sucarnoochee River and associated streams in Alabama meet their designated use with the exception of one portion on Sucarnoochee that has been impacted by non‑irrigated crop production, silviculture, and road construction.  Certain parts of the Tombigbee River proper associated with the Coffeeville Lock and Dam and the City of Jackson, and a monitored creek or two, have occasion have not met their designated uses.  Most tributaries, including Bashi, Horse, Beaver, Chickasaw Bogue, Kinterbish, Tuckabum, Okatuppa, Bogueloosa, Yantley, Sycamore, Tishlarka, James, Jackson, Satilpa, Santa Bogue, Bassestt's, Turkey, Lewis, Bilbo, and Miles meet their full designated use (ADEM 1996).  

D. Areas of Hydrologic Concern:

The two dams on the Lower Tombigbee River restrict fish migration.  Permits have been requested in recent years for sand and gravel mining in the Lower Alabama River channel.

E.
Recommendations:

· Detailed hydrologic and geomorphic studies should be conducted on the Lower Tombigbee River.

· Permits for in-channel mining and point bar mining should be denied to protect channel stability.

· Landuse stewardship should be encouraged.

Alabama River

A.  Background and Hydrology: 

The Alabama River is formed by the confluence of the Coosa and Tallapoosa Rivers in eastern Alabama, and flows for approximately 305 miles to its confluence with the Tombigbee River in southwest Alabama.   Excluding its primary tributaries (Coosa, Tallapoosa, and Cahaba Rivers) the Alabama River drains approximately 5,956 mi 2 of the Coastal Plain physiographic region.  The larger tributaries of the Alabama River within this drainage area include the Little River, and Limestone, Pursley, Turkey, Pine Barren, Cedar, Mulberry, Boguechitto, Big Swamp, Pintlala, and Catoma Creeks.

Three locks and dams have been constructed on the Alabama River: Claiborne Lock and Dam, Millers Ferry Lock and dam, and Robert F. Henry Lock and Dam.  Together these dams impound over 35,000 acres of lentic waters, affecting about 250 miles of river channel.  Robert F. Henry and Millers Ferry Locks and Dams house hydropower facilities and neither is required to maintain a minimum flow.  Current low flow releases from these two dams are confined to a 12 hour generating period, followed by a 12 hour storage period timed according to peaking needs, plus lockage releases.  A 9 foot deep, 200 foot wide navigation channel is maintained throughout the length of the river.

B. Aquatic Biology: 

Fish ‑ There are 144 species of fish that have been documented from the Alabama River, including native and introduced species.  Species of concern include blue sucker, Alabama shad, southern walleye, and paddlefish.  The lower river is accessible to the Gulf sturgeon, a threatened species.  The Alabama River supports the only known surviving population of Alabama sturgeon, a candidate for Federal protection.

Mussels ‑ The main channel of the Alabama River historically supported about 45 species of unionid mussels, 13 of which were first described from that river (Hartfield et al. 1997).  A total of 32 species are currently known to survive in the drainage.  Only 22 of these mussel species have been encountered during surveys of the lower and middle main channel Alabama River within the past decade (Hartfield et al. 1997; Hartfield and Garner 1998).   There are few historic records of freshwater mussels from the tributaries of the Alabama River, however, 23 species have been recently identified during tributary surveys (McGregor, 1996).  These include 10 species not recently collected from the main channel.

Endangered and Threatened Mussels of the Alabama River ‑ orange-nacre mucket (T), southern clubshell (E), heavy pig toe (E), inflated heelsplitter (E) 

Snails ‑ 19 freshwater snails have been historically reported from the Alabama River. Seven species have been identified in recent surveys, the pointed campeloma, sharpcrest elimia, caper elimia, dented elimia, smooth hornsnail, tadpole physa, and spotted rocksnail (McGregor et al., 1996; Hartfield 1994).   The spotted rocksnail is a species of conservation concern.  Further sampling is necessary to fully document gastropod diversity and distribution.

Others ‑ The Alligator snapping turtle (Macroclemys temmincki) has been documented in the Alabama River.  The black‑knobbed sawback turtle (Graptemys nigrinoda) also has historical records from the river.  McGregor et al. (1996) reported six species of crayfish from tributaries of the Alabama River, including two crayfish species of concern.

C. Water Quality:
Water quality in the lower Alabama River is generally good, however, two localized river segments above Claiborne Lock and Dam have been reported as occasionally impaired due to excess nutrients and organic enrichment (ADEM 1996).  Sources of impairment were broadly identified as the combined effects of industrial and municipal discharges, and runoff from agriculture and silviculture.  These river segments are also affected by hydropower discharges from Millers Ferry Lock and Dam.  Water quality in the Alabama basin is also impacted by industrial and municipal wastes near the cities of Montgomery, Prattville, and Selma, and the Robert Henry Lock and dam. Particular tributaries are impacted by a variety of sources including rangeland and feedlots from domestic animals (e.g., Pintlalla Creek), silviculture and surface mine tailings (e.g., Autauga Creek), and creeks associated with cities (e.g., Valley Creek) . Altered parameters include change in pH, nutrient influx, organic enrichment and reduced dissolved oxygen levels, ammonia, and siltation.  Many of the tributaries are in full compliance meeting their designated use, however, Cub Creek (municipal from Pine Hill and Pine Hill Municipal Airport), and Bogue Chitto Creek (agricultural activities) do not (ADEM 1996).  The Lower Alabama and its tributaries are affected by the Claiborne Lock and Dam, but all of the monitored tributaries and the mainstem meet their full designated use, and do not appear to be heavily impacted. 

6. Areas of Hydrologic Concern:

The three dams constructed in the Alabama River impound extensive portions of the channel, impede fish migration, fragment and isolate riverine habitats, and affect water quality and quantity.   Robert F. Henry and Millers Ferry Locks and Dams house hydropower facilities and neither is required to maintain a minimum flow.  Current low flow releases are confined to a 12 hour generating period, followed by a 12 hour storage period timed according to peaking needs, plus lockage releases.

Sand and gravel mining has had historic localized impacts on riverine habitats in the Alabama River channel.  Mining of rivers has been shown to reduce fish and invertebrate biomass and diversity, and can induce geomorphic changes in the river channel both above and below mined areas (Simons et al. 1982, Kanehl and Lyons 1992, Hartfield 1993, Patrick and Dueitt 1996).  Sand and gravel dredging of the Tombigbee and Alabama River channels has occurred periodically since the 1930's (Simons et al. 1982).  There are currently no active mines or permits to mine within the river channels.

7. Recommendations:

· Strategies for improving fish passage past the dams should be investigated.

· Permits for in-channel mining and point bar mining should be denied to protect channel stability.

· Landuse stewardship should be encouraged.

Some Authorities for More Information:  US Fish and Wildlife Service;  University of Alabama Department of Biology; Geological Survey of Alabama; Alabama Department of Environmental Management.  

Black Warrior River Watershed

By Brad McLane

Basin Summary:  

The Black Warrior Watershed has experienced considerable biological losses due to a variety of human impacts resulting from industrial discharges, urbanization, surface and subsurface coal mining, livestock farming – particularly chicken production, dam construction and operation, silviculture, and other impacts.  Meanwhile, growing municipal water supply demands drive proposed new impoundments for water supply.  Considering past impacts and current threats, the Black Warrior is one of the most theatened sub-watersheds of the Mobile Basin.

Consider the following impacts to the biology of the Black Warrior Watershed and future threats:

· Much of the native mussel fauna of the Mulberry Fork watershed has been extirpated (Hartfield, 1990).  This loss of native mussels is most likely the result of chicken farming in the upper basin and past livestock farming practices.  Fortunately, these practices have improved considerably.

· Fish diversity drops off markedly in the lower Mulberry and Locust Fork basins (Mettee et al., 1996).  This is most likely the result of industrial and urbanization impacts in the lower Locust Fork Watershed and coal mining impacts (primarily abandoned mines but also some active) in the lower Mulberry Fork watershed.

· Mussel Diversity has been considerably decreased by construction of impoundments on the main stem of the Black Warrior (Fuller et al., 1992).

· A number of impoundments are proposed in the Black Warrior Basin.  These proposed dams threaten the middle Locust Fork River and North River.  These two rivers are the largest, most healthy, remaining Black Warrior tributary streams.

Fish and Mussel Diversity and Populations:

According to Fishes of the Black Warrior published by the Geological Survey of Alabama (GSA) in 1989, “Records from 1,207 fish samples collected from 1937 through 1988 at 402 stations document the presence of 126 species and a stocked hybrid temperate bass in the Black Warrior River System.... Fourteen Mobile Basin endemics were collected during the study” (Mettee et al., 1989) At the time of the writing of this report, 76 species were known from the Mulberry Fork, 74 species from the Locust Fork, and 80 Species from the North River System. Recent sampling has revealed the presence of additional species previously not known from the basin, including previsoulsy unknown populations of the Cahaba Shiner (personal communication with Pat O’Neil, Geological Survey of Alabama). 

The upper Black Warrior River crosses the Fall Line near Tuscaloosa, Alabama.  The watershed area above the Fall Line flows through the standstones, shales, and limestones of the Cumberland Plateau.  Below the Fall Line the watershed flows through the sediments of the Alabama Coastal Plain including a portion of the Alabama Black Belt.  The Fall line serves as a definitive barrier to fish species.  At the time of the Fishes of the Black Warrior report, records showed 19 species limited to the Warrior below the Fall line and 5 limited to the Warrior Watershed above the Fall Line (Mettee et al., 1989)

The only recognized endangered fish in the Black Warrior Basin is the Watercress darter, Etheostoma nuchale.  This was the first Alabama fish to be added to the endangered species list.  Other species of concern include the vermilion darter, Etheostoma chermocki.  This recently recognized darter species is endemic to a three to five mile stetch of Turkey Creek in northern Jefferson County near the town of Pinson.  This species has been proposed for emergency listing as an endangered species by Samford University biologists.  Other fish species of concern in the Black Warrior include the Warrior bridled darter, Percina sp (USFWS, 1998) and two upper Black Warrior endemic species, the Warrior darter, Etheostoma bellator and the Tuskaloosa darter, Etheostoma douglasi.

The Sipsey, Clifty and Brushy Forks of the Black Warrior flow through the Bankhead National Forest and are significant refugia (i.e. places where species eliminated elsewhere can still survive) for a number of important fish and mussel species. The Sipsey Fork is particularly diverse and its aquatic species well documented.  In 1974, Dycus and Howell recorded 78 species in the Bankhead National Forest portion of the Sipsey Fork – an incredibly high diversity for such a small watershed area (Mettee et al., 1989).  Fortunately, the upper Sipsey Fork is very well protected as a National Wild and Scenic River, and an Outstanding National Resource Water.  Much of the watershed area flows through one of Alabama’s two federally designated National Forest wilderness areas – the Sipsey Wilderness.

In, Fishes of Alabama, authors use the Black Warrior Basin to illustrate the impacts of urbanization:

“At least two dozen species are conspicuously absent in the lower reaches of the Mulberry and Locust fork tributaries of the Black Warrior River system.  During the last century the area has seen extensive industrial and urban development, much of it in the days before environmental regulations.  One outcome may be the elimination of fish species that still inhabit surrounding headwater tributaries.  These species include the Alabama shiner, Striped shiner, Burrhead shiner, Alabama hog sucker, Warrior darter, Vermilion darter, Tuskaloosa darter, Watercress darter, Coal darter, Blackside darter, Blackbanded darter, and Mobile logperch.” ((Mettee et al., 1996, pg 25).

According to the Nature Conservancy’s Rivers of Life report, the Basin holds seven at risk fish and mussel species in the upper Black Warrior, seven at risk species in the Locust Fork, and nine at risk species in the Sipsey Fork (Master and Flack, 1998) (appendix C, page 59). Interestingly, TNC’s report excluded the Mulberry Fork Basin (except for the Sipsey Fork), and the Lower Black Warrior Basin from inclusion in its 15% of the Nation’s watersheds critical for conserving all at-risk freshwater fish and mussel populations (Figure 6, page 21).

The construction of impoundments on the Black Warrior has contributed to the decrease in mussel populations in the Basin.  A recent study entitled “Effects of Impoundments on Freshwater Mussels in the Main Channel of the Black Warrior and Tombigbee River” (Fuller et al., 1992) demonstrates that mussel populations are considerably more abundant in the unimpounded stretches of these rivers than in the impounded stretches. According to this report, 11 of the mussel species from the Black Warrior and Tombigbee Rivers (20.4%) are currently listed or are under review for listing as endangered by the U.S. Fish and Wildlife Service.”

Water Quality:

The Black Warrior Basin Water Quality Improvement Plan prepared by the Alabama Water Improvement Commission in 1976 identified a number of water quality concerns. Tallies of permitted outfalls and number of facilities are listed as follows:  outfalls from agricultural feed lots, 61; outfalls from surface mines, 178; outfalls from sewage treatment plants, 34; outfalls from semipublic/private sources (small sewage treatment plants), 36.

Seventeen segments were listed on ADEM’s 1996 303(d) list as failing to fully meet their beneficial use classifications .  An additional eight segments from the Black Warrior in Jefferson and Walker Counties are classified in a manner inconsistent with the often abbreviated “fishable/swimmable” goal of the Clean Water Act.  The Warrior has the highest number of water quality impaired waters for any Mobile Basin Sub-Watershed (according to 1996 303(d) list). 

An Upper Black Warrior Water Quality Improvement Plan published March of 1991 summarizes water pollution problems in the upper basin at the time and estimates the costs of addressing these problems:

“Most of the pollutants in surface and ground water within the Upper Warrior Basin originate from agricultural activities, areas previously disturbed by mining and construction, silviculture, failing septic tanks, and contaminated runoff from urban areas.  Sediment resulting from excessive erosion on 183,300 acres of cropland, abandoned mineland, deserted construction sites, and rural roads accounts for most of the contaminants entering surface waters.  Improper management of animal waste from large numbers of poultry and livestock operations in the area is contaminating both surface and ground water.  An estimated 25,000 failing or marginally effective septic tank systems are likely causing the greater than 50 percent failure rate of water samples from private wells in the area.  

The estimated costs to install the pollution abatement measures needed to improve water quality in the project area to an acceptable level by the year 2000 is $41.7 million.” (Executive Summary).

ADEM’s Clean Water Action Plan has targeted the Locust and Mulberry Fork Watersheds of the Upper Black Warrior Basin (HUC Codes 3160109 and 3160111) as top priorities for conservation.  Within these Basins a number of 303(d) listed waters have been targeted for TMDL development.  TMDLs for the following Mulberry Fork tributaries are scheduled for completion in January, 1999:  Duck Creek, Long Branch, Mud Creek, Eightmile Creek, Broglen River, and Thacker Creek.  A TMDL for Graves Creek in the Locust Fork Basin is also scheduled for completion by the end of 1998.

A basinwide screening assessment of the Black Warrior River Basin was initiated in 1997 by the Environmental Indicators Section of the Field Operations Division of ADEM.  Sub-basins were targeted based on land use and potential non-point sources of pollution for fish assessments and macroinvertebrate sampling.  According to ADEM:

“Sixty-one macroinvertebrate assessment stations were established in sub basins found to have a high potential for NPS impairment.  The macroinvertebrate assessments were conducted during May 5 – May 23, 1997.  Twelve stations (20%) were classified as “unimpaired”; 28 (46%) and 19 (31%) were classified as “slightly” and “moderately” impaired, respectively.  Only two stations, both located within the Upper Black Warrior sub basin, were classified as severely impaired.”

Fish assessments were also conducted at 30 stations throughout the basin. Based on macroinvertebrate and fish sampling, 27 basins were assessed as significantly impaired by nonpoint source pollution.  The findings of these surveys will be discussed in the Black Warrior Sub-basin summaries below.

A note on Agricultural Impacts:

According to a recent report by the Natural Resources Defense Council entitled America’s Animal Factories large animal farms a serious problem in the state (December, 1998).  The report cites ADEM figures stating Alabama has 220 swine facilities, 248 dairies, about 3,445 broiler chicken facilities, and 33,000 beef cattle farms.  These figures clearly show the prevalence of chicken farming in the state.

The report goes on to state “In 1991, Alabama’s agriculture statistics noted that nearly half of the broiler chickens were concentrated in four counties – Cullman, Blount Dekalb and Marshall. “  This concentration of Alabama chicken farms in these four counties is probably little changed today.  Although management of chicken wastes has improved, water quality impacts to streams of the Black Warrior and Tennessee’s Guntersville Lake watershed appear to correlate in at least some degree to the concentration of broiler chicken facilities.

Hydrology:

Fishes of the Black Warrior gives the following hydrology summary for the Basin:

“Several hydrologic regimes are found in the Black Warrior River System that have a significant influence on the distribution of fishes within the basin.  The main river channel has been converted into a series of lacustrine pools by construction of the BWT waterway.  Several large impoundments on tributaries to the Black Warrior River have been constructed as either water supplies and/or for hydroelectric power.  Among the larger are Lake Lewis Smith (21,200 acres), Lake Tuscaloosa (5,885 acres), and Inland Lake (1,540 acres).  Many of the free-flowing headwater streams throughout the Cumberland Plateau usually go dry in late summer owing to inadequate or no recharge from the surrounding Pottsville shale and sandstone.  Consequently, streams will rise and recede rapidly during storms and quickly return to baseflow.  In contrast, streams in the Fall Line Hills area are usually well sustained during the drier months due to significant recharge from surrounding sand and gravel aquifers” (Mettee et al., 1989).

These hydrologic characteristics bear directly upon the water quality of a number of Black Warrior Streams.  Several streams in Jefferson and Walker Counties are classified as Agricultural and Industrial Water Supply (A&I) and two segments are classified as Industrial Operations (IO) in Jefferson County.  These classifications are considered to be “less than fishable/Swimmable” – the minimum classification required by the Clean Water Act.  These streams include sections of  Village, Valley, Five Mile and Valley Creeks in Jefferson County, and three Walker County streams – Cane Creek (near Oakman), and a second Cane Creek (flows through Jasper), and Lost Creek.  Dissolved oxygen lows in these streams are attributable to the combination of waste water loading from municipal waste water discharges and the uniquely low late summer flows of many Cumberland Plateau streams.

Water Demands in the Black Warrior Basin
The Army Corps of Engineers, Mobile District, recently has completed a draft study under Section 22 of the Water Resources Development Act to “determine the reliability and volume of water supply diversions from Bankhead Lake during drought and to determine if additional water supplies should be developed in the Black Warrior River headwaters basin area to satisfy current and anticipated water demands in the basin” (draft Section 22. Page 2).  This study evaluates water demands, and includes various predictions for population growth and corresponding growth in water demands.  To paraphrase, the study concludes that water demands in the basin are increasing and will continue to increase, that these demands will need to be met with water from the basin (i.e. assumption of no interbasin transfers), and that additional storage capacity will need to be developed.

As the Corps develops water use projections and predicts the need for additional sources of water supply in the basin, individual water providers are independently coming to their own conclusions regarding the need for new dams.

Over the past few years, the Birmingham Water Works Board has proposed two water supply impoundments.  The Board initially proposed to construct a water supply impoundment on the Locust Fork River in Blount County near the Jefferson/Blount County line.  Subsequently, the Board’s plans for an additional water supply project on Crooked Creek were revealed.  The Board is still considering construction of a pump/storage reservoir on Crooked Creek, a small tributary of the Black Warrior between Turkey Creek and Five Mile Creeks

Meanwhile, the Cullman-Morgan Water Board is considering constructing a water supply reservoir on the Duck River.  The Duck River is a small tributary of the Mulberry Fork (small enough that “Duck Creek” might be a more appropriate name).  The Water Board initially applied for its 404 permit application in 1996.  That application was modified and recently re-submitted.  A draft Environmental Assessment is being prepared and should be available for public comment shortly.  The dam as proposed in 1996 would have a capacity of 36 million gallons per day and a total storage capacity of 26,000 acre/feet (US Army Corps of Engineers Public Notice No. AL96-00912-U). Water consumed from the Reservoir will be returned as treated wastewater to the Smith Lake on the Sipsey Fork River.  Therefore, an inter-basin transfer within the Black Warrior Basin, from the Mulberry to the Sipsey is envisioned.  Instream flow conditions remain a concern below this dam.  Initially a minimum flow of 3 Cubic Feet per Second (CFS) was envisioned.  The mean annual flow of Duck River at the location of the proposed dam is 53 CFS.  The Alabama Department of Conservation and Natural Resources has asked for 30% of mean annual flow - or 16 CFS (from conversation with consultant to project engineer).

An additional water supply dam is proposed for the North River (conversations with Jon Hornsby, Alabama Department of Conservation and Natural Resources).  Blount County has also announced its long-term plans to develop additional water supplies – including the possibility of an additional dam on the upper Locust Fork near Graves Creek.

Hydropower Concerns:

Alabama Power Company owns and operates Lewis Smith Dam, and has fitted the Army Corps of Engineers Bankhead and Holt dams with turbines.  Federal Energy Regulatory Commission licenses for these three private hydropower facilities will expire in the year 2007.  Hydropower impacts should be evaluated by governmental and non-governmental stakeholders as the relicensing period draws near.

Protected Waterways

The Sipsey Fork is Alabama’s only Wild and Scenic River, and one of the state’s three ONRW waters.  

Black Warrior Sub-Basin Summaries:

Upper Mulberry Fork Watershed – upstream of confluence with Sipsey Fork:

Twenty seven fish species are known from the upper Mulberry Watershed – including the Broglen River, Duck River, and Upper Mulberry Fork watershed above its confluence with the Duck River.  There are twenty-three species known from the Broglen, fourteen from the Duck River, and twenty-one known from the Upper Mulberry (compiled by Michelle Blackwood, Alabama Rivers Alliance volunteer using Fishes of Alabama by Mettee et al., 1996).  The Eightmile Creek and Brindley Creek merge to form the Broglen River.

According to a 1990 mussel survey of the Mulberry Fork River, mussel populations have been largely eliminated from the River’s main stem:  “Eleven sites on the Mulberry Fork between U.S. Highway 278 and the river’s confluence with the Sipsey Fork were included in this survey.  No mussels were found in the main stem except for an area just upstream from the town of Sipsey.  At this location, the river appears to be influenced by the Bankhead Lake.  The water was deep, had little perceptible flow, smelled foul, and had black algal masses floating on the surface.” (Hartfield, 1990).

According to ADEM’s 1997 Preliminary Basinwide screening assessment, Duck Creek and Eightmile Creek of the Broglen River were highly impaired.  Duck Creek was considered to be impaired by Silviculture, Row Crop, Cattle and Poultry.  Long Branch and Wolf Creek were considered to be the most impaired tributaries.

Sipsey Fork Watershed

The Sipsey Fork was impounded by Alabama Power Company to form Lewis Smith Reservoir.  The Sipsey Fork downstream of the reservoir is modified by hydrologic fluctuations from power generation.  However, the main stem of the Sipsey Fork upstream of the reservoir is one of Alabama’s healthiest and biologically most diverse Cumberland Plateau streams.

In 1974, Dycus and Howell recorded 78 species in the Bankhead National Forest portion of the Sipsey Fork – an incredibly high diversity for such a small watershed area (Mettee et al., 1989). Presumably, this number includes all Sipsey Fork tributaries of the National Forest.  The Alabama Rivers Alliance tallied 59 species total from the following Sipsey Fork tributaries:  Clear Creek, Clifty, Brushy, Crooked, and Ryan, and Sipsey/Borden proper (compiled using Mettee et al. 1996).  Numbers for some of these tributaries – particularly Brushy – are low and most likely are in part due to sampling biases (i.e., less sampling in those areas).

Forty-nine fish species are known from the Sipsey/Borden drainage proper – that is, the main stem above Lewis Smith Reservoir.  Numbers for other tributaries were as follows:  Clear Creek, 23; Clifty, 40; Brushy, 13; Crooked, 19; and Ryan, 14 (compiled by Michelle Blackwood using Mettee et al., 1996).

ADEM’s Preliminary Basinwide Screening Assessment for the Black Warrior targeted the following basins from the Sipsey fork as High Priority:  Lower Sipsey Fork below Lewis Smith Dam, upper Crooked Creek, and Right Fork of Clear Creek.  Upper Rock Creek and Upper Ryan Creek were considered medium priorities.

Agricultural run-off and surface mining impacts are the most common sources of water quality concerns in this basin.

Western Mulberry Fork Watershed

The Western Mulberry Fork Basin is highly impacted as a whole by the legacy of surface coal mining, much of which occurred before surface mining regulations existed.  In addition, dissolved oxygen lows in the later summer months are common problems in the basin due to the combination of pollutant loading from nutrients and oxygen consuming wastes contributed by municipal discharges and non-point sources, combined with naturally occurring very low flow summer conditions.  

Fortunately, efforts are underway to address these problems. A Cane Creek acid mine drainage reclamation project is being implemented as a demonstration project for the Clean Stream’s Initiative.  Dissolved oxygen problems in Cane Creek (Oakman), Cane Creek (Jasper), and Town Creek are being debated and discussed through the use attainability process underway at the Alabama Department of Environmental Management and US Environmental Protection Agency.

According to ADEM’s Preliminary 1997 Screening Assessment,  Splunge Creek - a large tributary to the Black Water Creek - and Wolf Creek were listed as being highly impaired.

Locust Fork Watershed – Blount County

Water Quality data gathered by the Geological Survey of Alabama in the Locust Fork Watershed in 1997 (GSA, 1997) demonstrated generally good water quality.  Dissolved oxygen levels consistently exceed 6.5 ppm – a full 1.5 ppm above the Fish and Wildlife criterion.  Citizen data gathered by Alabama Water Watch volunteers also show these exceptionally high dissolved oxygen levels (from conversations with volunteers and Alabama Water Watch staff).  Only one dissolved oxygen measurement, taken on the very uppermost section of the Locust Fork at Dee Nix Road – measured less than 6.5 ppm.   This reading was 5.2 ppm.

One pH reading on the Blackburn Fork just above Inland Lake – a drinking water supply for the customers of the Birmingham Water Works Board – slightly violated the pH standard with a reading of 5.7.  

ADEM’s preliminary non-point source Black Warrior Basin Wide screening identified Slab Creek, Clear Creek, and Middle Locust Fork as highly impaired watersheds and high priority for addressing nonpoint source concerns.  Calvert Prong and Sugar Creek were identified as moderately impaired.  Graves Creek was the only Blount County, Locust Fork tributary listed on the state’s 1996 water quality limited streams list (1996 303(d) list).

Locust Fork Watershed – Jefferson County

The Locust Fork Basin in Jefferson County is heavily impaired by Point and non-point source pollution.  Only the main stem of the Locust Fork above its confluence with Five Mile Creek and Turkey Creek deserve to be considered as very high quality waterways fully supporting the Clean Water Act fishable/swimmable goal.  The Locust Fork is listed as Water Quality impaired by the ADEM from its confluence with Five Mile Creek downstream to Short Creek.

The recently federally listed plicate rocksnail (Leptoxis plicata)  is known from a small portion of the Locust Fork drainage.  According to the Federal Register:  “the plicate rochsnail historically occurred in the Black Warrior River and its tributary, the Little Warrior River, and the Tombigbee River (Goodrich, 1992).  Status survey efforts found populations of plicate rocksnails only in approximately 88km (55 mi) reach of teh Locust Fork of the Black Warrior River, Jefferson and Blount counties, Alabama (Service Field Records, Jackson, MI 1991, 1992; Malcolm Pierson, Calera, Alabama, Field Notes 1993).  Surveys during 1996 and 1997 indicate that the snail has recently disappeared from the upstream two-thirds portion of that habitat and now appears restricted to an approximately 32 km (20 mi.) reach in Jefferson County (Garner in lit. 1998)”  (Fed. Reg. Vol. 36, NO. 208, Wednesday, October 28, 1998).

Six Jefferson County stream segments of the Locust Fork were listed on the state’s 1996 water quality limited streams list (303(d) list).  In addition, the following streams are not classified to support Fish and Wildlife or recreation in the water:  Village Creek from the Bayview Lake dam upstream; Valley Creek in its entirety including the heavily industrialized Opossum Creek tributary; and Five Mile Creek from Highway 79 to its Confluence with the Locust Fork River (ADEM Admin Code).

The following provides a brief summary of the primary lower Locust Fork River tributaries in Jefferson County.

Turkey Creek:  Turkey Creek supports 38 Fish Species, more than any other Jefferson County tributary to the Locust Fork  (number compiled by M. Blackwood using Fishes of Alabama by Mettee et al., 1996).  This number includes a recently introduced population of the endangered Watercress darter, Etheostoma nuchale to Tapawingo Springs.  Turkey Creek is the only known habitat for the Vermilion Darter, Etheostoma chermocki, a Turkey Creek endemic species.

Turkey Creek is still a high quality stream but is increasingly impacted by siltation.  Population growth and residential development in the upper basin are occurring rapidly, lending to siltation concerns.  Siltation problems have been increasing in this basin and continue to get worse (personal observation).  Jefferson County maintains one waste water treatment plant and discharge on Turkey Creek.  Vermilion darters inhabit the stream in the area of the discharge and continue to thrive, perhaps indicating adequate treatment of wastes at the plant.  Some unreclaimed and incompletely reclaimed coal mines contribute water that is visibly high in iron causing ferric staining of underling rocks.  These tributaries to Turkey Creek are in the middle and lower watershed (personal observation).

Five Mile Creek:  Twenty Fish species are known from Five Mile Creek (compiled by M. Blackwood using Fishes of Alabama by Mettee et al., 1996).

Five Mile Creek is heavily impacted by one large industrial discharger, Alabama By-Products Coke (or ABC), a Division of Drummond Company. Toxicity is a large concern in this basin.  ABC is not required to meet chronic toxicity standards due to the Agricultural and Industrial Use Classification of Five Mile Creek. Jefferson County also maintains a waste water treatment plant that discharges to Five Mile Creek.  Compliance has been a problem at this plant.  Settlement of recent Clean Water Act litigation will require the addressing of these problems over the next decade.

Village Creek:  Only seven fish species are known from upper Village Creek above Bayview Lake  (compiled by M. Blackwood using Mettee et al., 1996).  Ironically, one of these fish is the federally endangered Watercress darter which is limited to Roebuck Springs.

Diversity is most likely considerably greater below Bayview Lake, where water quality improves and habitat is generally very good.

The Upper Village Creek Watershed is heavily urbanized.  A warehouse fire just over one year ago in downtown Birmingham resulted in a spill of the chemical pesticide with the commercial name Dursban.  This event created a massive fish kill in

Village Creek.  There are many industrial discharges to Village Creek.  However, no one industry stands out as particularly problematic.  Jefferson County maintains a large waste water treatment plant which discharges to Village Creek.  Compliance has been a consistent problem at this plant Settlement of recent Clean Water Act litigation will require the addressing of these problems over the next decade (from discussion with Cahaba River Society personnel).  Abandoned mine lands contribute water with low pH and high iron and manganese to Village Creek at and below Bayview Lake (ADEM, 1996).

Short Creek:  Short Creek is located in Jefferson County in between Village and Valley Creeks.  Short Creek is 303(d) listed due to the impacts of Acid Mine Drainage.  The confluence of Short Creek and the Locust Fork provides the downstream terminus for the currently 303(d) listed  segment of the Locust Fork River.

Warrior Watershed – downstream of confluence of Locust and Mulberry Forks

The Locust and Mulberry Fork Rivers join to form the Black Warrior at Bankhead Reservoir.  Bankhead Reservoir is formed by John H. Bankhead Lock and Dam.  Two segments of the Black Warrior River downstream of Bankhead Reservoir in Tuscaloosa County are listed by ADEM on its water quality limited streams list (ADEM, 1996). Holt Lock and Dam and then Oliver Lock and Dam impound the Warrior downstream.  Construction of these Locks and Dams altered free flowing conditions and eliminated one of the largest stands of the Cahaba Lily Hymenocallis coronaria in the world (personal communication with Maurice “Scott” Mettee).  Bankhead and Holt dams are owned by the Army Corps of Engineers but fitted with Alabama Power Company hydropower generating turbines.  

A study of water quality in William Bacon Oliver Lake was conducted in 1992 and 1993 and published in 1997 showed fair to poor water quality in the Reservoir.  (GSA, 1997).  This study revealed high coliform bacteria at the lowermost site sampled – with a maximum of 14,550 colonies per 100 mls water (Station 8, near Oliver Lock and Dam). Some lower pH values were detected and manganese levels consistently above 50 micrograms per liter – the highest reading being over 20 times higher than the drinking water standard reading 1,050 micrograms per liter. Dissolved oxygen lows measured at station 4 dropped below the 5.0 Fish and Wildlife standard in one instance.

Valley Creek:  Twenty-four fish species are known from the Valley Creek drainage  (compiled by M. Blackwood using Mettee et al., 1996).

Valley Creek is heavily impacted by urbanization and industrial discharges.  US Steel – Fairfield Works and Koppers Chemical discharge to Opossum Creek, a heavily degraded tributary to Valley Creek. Opossum Creek, and a section of Valley Creek from its Confluence with Opossum downstream for several miles, are classified as Industrial Operations.  The application of this classification has been disapproved by the US EPA and the classification itself has never been approved by US EPA.  This classification does not require any Whole Effluent Toxicity (or WET) testing for discharges to this stream.

Jefferson County maintains a large waste water treatment plant which discharges to Valley Creek.  Compliance has been a consistent problem at this plant.  Settlement of recent Clean Water Act litigation will require the addressing of these problems over the next decade (from discussion with Cahaba River Society personnel).

Downstream of these impacts, the Birmingham Hide and Tallow facility has consistently violated its permit limitations for pollutant loading of oxygen consuming wastes.  A recent bacteria sample gathered by a local televise station in Birmingham found 16,000 colonies per 100 ml of water in the Valley Creed downstream of the Hide and Tallow Facility.  This facility is under a Consent Order of ADEM for permit violations.

Davis Creek:  Twenty fish species are known from Davis Creek  (compiled using Mettee et al., 1996)

Surface coal mining has heavily impacted this Creek.  Impacts stem from past and current mining.  The stream is heavily silted in as a result of run-off from active and abandoned mines (from personal communications with local landowners).  

Davis Creek is listed as highly impaired by ADEM in its preliminary Nonpoint Source Screening Assessment

Hurricane Creek:  There are forty-five species of fish known from Hurricane Creek.

Hurricane Creek was listed on ADEM’s 1994 and 1996 water quality limited streams list due to low pH, and manganese and iron from active and inactive coal mines.  ADEM recently removed Hurricane Creek from its final 1998 303(d) list submitted to the US EPA.  The Alabama Rivers Alliance has worked to convene a Hurricane Creek Forum including representatives of the federal and state mining and water quality agencies, local agencies, the Friends of Hurricane Creek and other environmental interests, and the coal industry and other business interests.

Hurricane Creek was targeted by ADEM as one of the most nonpoint source impacted basins in its preliminary screening report.  The North Fork was listed as the most impaired tributary of Hurricane in this assessment.  

The Geological Survey of Alabama developed Indexes of Biotic Integrity for six sites in the basin.  Four out of six of these sites scored poor to very poor and two scored Fair to Good.  In general, the main stem of the Creek and the North Fork of Hurricane Creek appear to be heavily impacted, while the Upper Hurricane Creek and some of the Creek’s tributaries support fair to healthy fish populations.

North River: The North River flows through the warrior coal field and has seen considerable degradation from coal mining and agricultural run-off.  The lower North River is impounded to form Lake Tuscaloosa, which provides raw water for drinking to the city of Tuscaloosa.  A second municipal water supply dam is currently proposed for the North River upstream of Lake Tuscaloosa.  The North River supports or supported populations of the fine-lined pocketbook and dark pigtoe mussels (USFWS, 1996).

A study of the Tyro Creek Watershed, a small 23.9 square mile tributary of the North River, was conducted by the Geological Survey of Alabama in 1983 (Chandler et al., 1983).  The study was intended as a baseline prior to understand conditions in the basin prior to initiation of coal mining activity.  However, the phase II follow up study envisioned to be completed during and after coal mining in the basin, was never performed.  During the study, a total of 9,490 fishes representing 39 species in 8 families were collected from Tyro Creek from September 1981 through September 1982. 

A Geological Survey of Alabama publication determined that “runoff from coal-mining operations has affected the water quality and biological communities of Lake Tuscaloosa on three of its major tributaries.  Annual average specific conductance values have increased at four US Geological Survey monitoring stations in the drainage, ranging from 230 percent at Lake Tuscaloosa dam from 1979-88 to 1,165 percent in Turkey Creek from 1978-88.  Fish abundance has declined since 1981 in the Turkey Creek Watershed and since 1973-74 in North River near Samantha.”  (Mettee et all, 1990).

ADEM’s preliminary Nonpoint Source Screening also targets Blue Creek as a highly impaired stream and Upper and Lower North River as moderately impaired.  Binion Creek is noted as a more impaired tributary of the North Fork.

Lower Black Warrior

ADEM’s preliminary Nonpoint Source Screening for the lower Warrior targets Big Brush, Big Sandy and Big Prairie Creek as highly impaired and Five Mile and Little Praire Creeks as moderately impaired.  Problems cited are silviculture, cattle, and catfish farming.

Some Authorities for More Information:  

The Geological Survey of Alabama has been engaged in considerable recent field work in the Basin, and Alabama Department of Environmental Management has targeted considerable resources to monitoring, development of water quality models, and nonpoint source screening in the Black Warrior Basin.

Cahaba River Watershed

By Randy Haddock, Cahaba River Society

Waterways with Special Protections: 

Approximately 160 miles of the Cahaba River mainstem and the Little Cahaba in Bibb County have an Outstanding Alabama Waters designation. 

Cahaba River Summary:

The Cahaba River flows through two distinct physiographic provinces separated by a geological feature known as the Fall Line. Above the Fall Line, the headwaters of the Cahaba River arise in Valley and Ridge topography, which is the southern most extreme of the Appalachian Mountains. Here, the Cahaba and its tributaries are confined in narrow valleys between long parallel ridges typical of the Appalachian Mountains. One of Alabama's largest and most rapidly developing urban areas relies on the Cahaba River for much of its supply  drinking water supply. Impacts of this urban development have significantly degraded water and habitat quality here resulting in notable impoverishment of the aquatic fauna. 

Below the Fall Line, the southern and much more rural portion of the Cahaba River flows through Eastern Gulf Coastal Plain topography. The underlying geology of this portion of the watershed is comprised of much softer rock and the resulting character of the river is distinctly different. Meandering oxbow bends populated by Bald Cypress, large attractive sand and gravel bars are common along the banks. Forestry is the predominant land use in this portion of the watershed. These changes in habitat are accompanied by markedly different aquatic communities compared to those of the Valley and Ridge portions of the river. The middle and lower portions of the river support the greatest biodiversity. Recently, The Nature Conservancy recognized the Cahaba River as one of eight "Hotspots of Biodiversity" out of approximately 2,100 watersheds in North America in Rivers of Life, 1998.

Upper Cahaba River Basin

A. Hydrology 

The sandstone, slate and shale of the upper watershed does not allow substantial absorption of rainfall. Consequently, water levels respond quickly and dramatically to runoff from rainfall events. Another consequence of rapid runoff is that during drought events, groundwater contributions to streamflow are minimal, exacerbating extremes of low flow magnitude and duration.

In 1891, a private water works company erected a 15 foot high diversion dam on the mainstem of the Cahaba River to facilitate drinking water supply to Birmingham. This diversion dam backs up the river for two miles to the water withdrawal site at the Cahaba Heights Pump Station. In 1929 the Little Cahaba, the largest tributary to the Cahaba was dammed to create a 15,300 acre-feet impoundment known as Lake Purdy. This augments the drinking water supply during the late summer months when flows in the mainstem are inadequate. Currently, an average of 58 million gallons per day are withdrawn from this system providing about 60% of the demand for drinking water for about 600,000 people in the greater Birmingham metropolitan area. 

B. Aquatic Biology

Fish - Mayden and Kuhjada (1989) described the Cahaba as "the most icthyologically diverse, free-flowing river for its size within the continent." Of the 131 fish species historically reported from the Cahaba River, only 11 are generally restricted to the upper watershed (from Pierson et al., 1989 and Mettee et al., 1996). Another 52 species are found both in the upper and lower portions of the basin. Two federally listed species, the Cahaba shiner, Notropis cahabae (E), and the Goldline darter, Percina aurolineata (T), are believed to persist in the upper watershed (Shepard et al., 1995). However, the range of the Cahaba shiner has declined from a 60 mile portion of the mainstem to about 15 miles. The remaining population is at the greatest possible distance from the metropolitan area. Recently, biologists may have identified populations of the Cahaba shiner or a vicariant species in the Locust Fork of the Black Warrior River. While this is great news for survival of this species complex, the considerable decline in range in the Cahaba is indicative of significant water and/or habitat quality problems in this system. The Goldline darter populations from the Little Cahaba in Bibb County are described by Dr. Robert Stiles as declining in recent years (pers. comm.). 

Another federally listed species, the Blue shiner, Cyprinella caeruleus (T), was apparently extirpated from the Cahaba around 1971 when an Alabama Department of Transportation bridge project impacted the only portion of the Cahaba where that species had previously been collected from the Cahaba. A recent status survey of the Blue shiner documented additional collection efforts from the Cahaba River system but were unsuccessful in revealing newly rediscovered populations (Pierson, 1998). However, Blue shiners were found to persists in Choccolocco, Little River, and Weogufka creeks in Alabama and may have slightly expanded its range in those systems.

Discussions with local icthyologists and biologists with the Alabama Natural Heritage Program leads me to suggest the following as imperiled fishes from the upper Cahaba River basin (Table 2.4.1 on next page).

Table 2.4.1. Imperiled Fishes of the Upper Cahaba River Basin




Conservation Status 




in the Cahaba River




(Date last seen)

Common Name
Scientific Name
Legal Status
Concerns or Problems
Blue shiner
Cyprinella caerulea
Threatened, State Protected
Extirpated (1971), Turbidity 


and sedimentation

Mountain shiner
Lythrurus lirus

Declining Range

Burrhead shiner
Notropis asperifrons
Category 3C
Declining Range in the Cahaba 


River

Cahaba shiner
Notropis cahabae
Endangered, State Protected
Declining Range, Water




quality degradation,

 


eutrophication, siltation

Rainbow shiner
Notropis chrosomus

Declining 




Habitat loss continues Coal darter
Percina brevicauda
Species of Concern
Declining Range &  Numbers, 


Sedimentation, eutrophication

Goldline darter
Percina aurolineata
Threatened, State Protected
Declining Range, urbanization 


declining water quality

Freckled darter
Percina lenticula
Candidate Category 3C
Declining Range in the




 Cahaba, habitat loss

Biologists with the Geological Survey of Alabama have indicated there has been a 20 to 40% decline in the number of individuals and number of fish species collected throughout the Cahaba river watershed over the past 20 years. 

Mussels - The Cahaba River mussel fauna has experienced a dramatic decline in the past 50 years. In 1938, van der Schalie, a freshwater mussel expert, collected extensively in the Cahaba River basin. At that time he identified 48 different mussel species. Since that time two additional species have been located and could be added to that number. Another mussel survey was undertaken in 1973 by Baldwin. The number of species located at that time had decreased to 31. In the summer of 1994, biologists with the Geological Survey of Alabama conducted intensive surveys of the Cahaba River system and found only 27 mussel species. This amounts to over a 40% decline in freshwater mussel species diversity in this basin.

Based on conversations with local malacological experts, Table 2.4.2 on the following page presents our interpretation of the status of freshwater mussels in the upper Cahaba basin.

Table 2.4.2. Imperiled Mussels with Historical Range in the Upper Cahaba River Basin



Conservation Status

Name
Scientific Name
Legal Status

in the Cahaba River
Upland Combshell
Epioblasma metastriata
Endangered
Probably extirpated

Southern Acornshell
Epioblasma othcaloogensis
Endangered
Probably extirpated

Southern Combshell
Epioblasma penita
Endangered
Probably extirpated

Fine-lined Pocketbook
Lampsilis altilis
Threatened
Recently collected

Orange-nacre Mucket
Lampsilis perovalis
Threatened
Recently collected in Little




Cahaba below Lake Purdy

Black Sandshell
Ligumia recta
Special Concern

Fresh dead shell present

Alabama Moccasinshell
Medionidus acutissimus
Endangered
Not found recently

Coosa Moccasinshell
Medionidus parvulus
Threatened
Not found recently

Southern Clubshell
Pleurobema decisum
Endangered
Not found recently

Ovate Combshell
Pleurobema perovatum
Endangered
Not found recently

Heavy Pigtoe
Pleurobema taitianum
Endangered
Probably extirpated

Triangular Kidneyshell
Ptychobranchus greeni
Endangered
Not found recently

Alabama Orb
Quadrula asperata
Special Concern
Common below Centreville

Ridged Mapleleaf
Quadrula rumphiana
Special Concern
Occasional

Alabama Rainbow
Villosa nebulosa
Threatened

Occasional

Southern Rainbow
Villosa vibex



Occasional

Snails - The Alabama Natural Heritage Program recently contracted a survey of the Viviparid, Hydrobiid, Pleurocerid, and Ancylid gastropods of the Cahaba River (Bogan and Pierson, 1993). The majority of the 109 sites examined were from the upper Cahaba basin, reflecting the relative distribution of  these invertebrates in this system. Eight species historically documented from the Cahaba were not relocated during this survey. Those were; Clappia cahabensis, Elimia olivula, Elimia pupoides, Leptoxis compacta, Leptoxis picta, Leptoxis taeniata, Pleurocera foremanii, and Pleurocera prasinata. Most of these species were from moderate sized mainstem habitats rather than from tributaries or smaller stream sections. Additional occurrences of the Cylindrical lioplax, a federally listed endangered species, have recently been noted in the mainstem (Oberhulster and Haddock, pers. com.). Table 2.4.3 on the following page describes our interpretation of imperiled snail species status, based on conversations with local experts with notes on status, if known.

Table 2.4.3.  Imperiled Gastropods of the Upper Cahaba River Basin
Common Name
Scientific Name
Legal Status
Conservation Status 




in the Cahaba River 




Cahaba Pebblesnail
Clappia cahabensis
Category 3A, (Extinct)
Probably extinct, one record




north of Centreville

Ample Elimia
Elimia ampla
Category 3C
Cahaba River endemic

Lily Shoals Elimia
Elimia annettae
Category 3C
Cahaba River endemic

Cahaba Elimia
Elimia cahawbensis
Category 3C
Common

Caper Elimia
Elimia olivula
Species of Concern
Not found by Bogan




and 
Pierson, On




soapstone bluffs 

Elimia sp.
Elimia pupoidea

Not found by Bogan 




and Pierson

Compact Elimia
Elimia showalteri
Category 3C

Puzzle Elimia
Elimia varians
Category 2
From 3 sites in Bibb




county

Squat Elimia
Elimia variata
Category 3C

Flat Pebblesnail
Lepyrium showalteri
Species of Concern
Very limited Range 

Round Rocksnail
Leptoxis ampla
Threatened
Stable in Cahaba?

Rocksnail sp.
Leptoxis compacta

Probably extinct

Painted Rocksnail
Leptoxis taeniata
Threatened
Not found by Bogan





and Pierson, formerly





from  lower Cahaba

Rocksnail sp.
Leptoxis picta

Not found by Bogan

 


and Pierson, Dallas




County records

Cylindrical Lioplax
Lioplax 
Endangered
Very limited Range, 
cyclostomaformis

Some recent




collections

Rough Hornsnail
Pleurocera foremani
Species of Concern
Not found by Bogan




and Pierson

Domed Ancylid
Rhodacme elatior
Species of Concern
Rarely found

Other taxa- The Geological Survey of Alabama has published a Biomonitoring and Water-Quality Studies in the Upper Cahaba River Drainage of Alabama, 1989-94, 1997. This publication describes work on establishing indices of biotic integrity for fishes and macroinvertebrates especially for the Cahaba River. In particular, the macroinvertebrate studies have been interpreted by this author to demonstrate alterations in the structure of the macroinvertebrate community have resulted from upstream impacts.

C. Water Quality:

Over the past 20 years, the upper Cahaba River basin is enduring some of the most rapid urbanization occurring in Alabama. The concomitant demands for drinking water supply, wastewater disposal and increased amounts of stormwater runoff have degraded water quality from the pre-urbanized condition. Recent work by the Geological Survey of Alabama (Bulletin 165, 1997) is the best and most current and detailed assessment of water quality in subwatersheds in the upper Cahaba River watershed. We will offer an assessment of those results for some subbasins below. Estimates of watershed size are from State of Alabama Hydrologic Unit Map with Drainage Areas by Counties and Sub-Watersheds. USDA and ADECA, 1985 or from the Geological Survey of Alabama, Bulletin 165, 1997.

Upper Cahaba River Mainstem 

The sections described here are those downstream from the section described below as Upper Cahaba to Camp Coleman. The mainstem from Camp Coleman to Centreville is the most complex and controversial portion of the basin. Flowing through an increasing urbanized part of Alabama, demands for wastewater disposal are great and increasing. The capacity of the stream to handle greater loading is hotly debated. Nonpoint source contributions to nutrient loading are unquestionably large. However, the relative significance of contributions from permitted and non-point sources is unclear and in great need of study. What does appear to be clear is that by the time the Cahaba River reaches Centreville, significant eutrophication and other water quality impacts have compromised the health of this important river.

Upper Cahaba to Camp Coleman

This 51 mi2 watershed is the headwaters of the Cahaba River mainstem. The Trussville area is developing as a residential suburb of Birmingham with some light industry of its own. Jefferson County Environmental Services provides sewer for this area. Degradation of riparian buffers and excavation in the stream channel for sewer line installation in 1998 brought environmentalists and Jefferson County together to discuss less destructive approaches to sewer line installation. While the County will continue its plans to place these collector sewers near the Cahaba, some significant improvements over initial plans have been made by the County. We hope to continue a dialog with Jefferson County in an effort to significantly the impacts of these projects. Stormwater runoff remains an issue to be addressed. Increasingly, citizens in this area are concerned about flooding, especially in light of the potential for elevated runoff rates associated with large areas of residential development occurring here.

Significant amounts of nutrients enter the Cahaba River system in this segment. While possible sources include a wastewater treatment plant, runoff from managed turf, and a food processing facility, the latter is clearly contributes to this problem in a significant way.

Black Creek

This 93.5 mi2 watershed is near the northernmost headwaters of the Cahaba watershed. This watershed is nearly as large as the mainstem Cahaba at their confluence. Black Creek, along with  the Upper Cahaba and the Upper Little Cahaba (see below), comprise the drinking water watershed for most of the domestic supply for the Birmingham area.

Levels of  iron and manganese reflect the historical surface mining activity in this watershed. Poor Index of Biotic Integrity (IBI) values for system are likely due to excessive sedimentation problems noted here (Geological Survey of Alabama, Bulletin 165, 1997). The Alabama Department of Environmental Management (ADEM) recently issued a permit to greatly enlarge a land-fill in this watershed, raising considerable concerns. Local activists have raised significant questions about this land-fill's effect on drinking water quality, remediation of problems associated with mismanagement of the previously existing land-fill, and ADEM's failure to adequately insure proper environmental safeguards.

Little Cahaba River (Upper, in Jefferson and Shelby Counties)

The Cahaba River has two "Little Cahaba" tributaries. One in Jefferson and Shelby counties and another separate watershed in Bibb and Chilton counties (see below). As described above, this 42.5 mi2  basin, the Upper Little Cahaba, is an important component of the drinking water watershed for Birmingham. Lake Purdy is an impoundment on this system used to augment late summer flows to the drinking water supply. While the City of Leeds occupies the headwaters of the Little Cahaba, much of the remainder of this watershed is presently forested. The City of Birmingham owns about 7,500 acres in the vicinity of Lake Purdy dedicated to protection of drinking water quality. Nutrient loading from an upstream wastewater treatment plant and stormwater runoff from Leeds and nearby residential development has driven Lake Purdy toward a eutrophic condition. Sedimentation from residential development has also impacted the water quality and capacity of Lake Purdy. Malcolm Pirnie, consultants to the Birmingham Water Works, has suggested the Cox Creek arm of Lake Purdy be converted to a wetland due to the extensive infill sedimentation has caused there (pers. comm.). 

There is enormous pressure being brought to bear on political decision-makers to allow greater residential development in this area. If that development proceeds, environmentalists are extremely concerned that the current lack of adequate stormwater management infrastructure will result in the loss of this basin as a drinking water supply and degradation of this stream will go unchecked. Such an outcome would be a great loss for the Birmingham community and for the health of the Cahaba River basin.

Fresh dead shell of a federally listed threatened mussel species, the Orange-nacre mucket, Lampsilis perovalis, has recently been collected from the Little Cahaba downstream from the Lake Purdy dam.

Buck Creek

Buck Creek is undoubtedly the most severely impacted subbasin in the Cahaba River watershed. Much of the 72.9 mi2 is urbanized. Limestone quarries operating in the basin have diminished baseflows to Buck Creek by lowering the water table in that area. Six wastewater treatment facilities discharge to this stream. Excessive nutrients, occasional detection of total residual chlorine, ammonia, high levels of iron and manganese have been documented here (Geological Survey of Alabama, Bulletin 165, 1997). This is the only stream in the Cahaba River system which, in part, carries an Agricultural and Industrial Use classification. That use classification allows lower water quality standards for some parameters. 

While habitat quality and an Index of Biotic Integrity based on fish community composition scored well, the macroinvertebrate community in Buck Creek was found to be impoverished compared to other Cahaba River tributaries. Historically, nine snail species are known from this basin. Indeed, the surviving macroinvertebrates in Buck Creek are predominantly snails. 

Shades Creek

Shades Creek runs parallel to the Cahaba River for about 55 miles and drains a 138.6 mi2. area. The downstream portion of this basin flows through karst topography. ADEM engineers assert this is a "loosing reach", or one where stream water can flow out into the ground water. In the typical situation, ground water flows into the stream. Thus, there can be lesser measured streamflow downstream than from upstream sampling locations on a given day. This unusual condition complicated discharge of treated wastewater to such a degree that wastewater treatment facilities no longer release to Shades Creek. 

Shades Creek is impacted by agriculture, mining, silviculture, and urban runoff  (Geological Survey of Alabama, Bulletin 165, 1997). While impacts associated with the wastewater treatment plant have ended, stormwater runoff problems have increased in this basin. A Jefferson County Planning and Zoning Commission study indicates that 22 to 39% of the basin is impervious cover. Such high percentages make stream protection extremely difficult.

Little Cahaba River (Lower, in Bibb and Chilton Counties)

The Little Cahaba has two canoe commercial outfitters operating on the stream, making recreational contact a significant concern. Aesthetically, the Little Cahaba River is among the most attractive and certainly the most visited segments of the Cahaba River. While the beautiful Cahaba Lilies encourages recreational use in the springtime, summertime heat maintains a steady demand for leisure on the river. Even the colder months see paddling activity due to an active and adventurous paddling community in the Southeast.

The Little Cahaba River provides some of the best stream habitat and least apparent pollution problems in the entire Cahaba River basin. The observed values for fish and macroinvertebrate indices of biotic integrity range from good to poor (Geological Survey of Alabama, Bulletin 165, 1997). This apparent contradiction may be related to intermittent problems at the Montevallo wastewater treatment plant and/or to stormwater runoff from the Montevallo area.

Lower Cahaba River Basin

A. Hydrology

Below the Fall Line, streamflows are enhanced by groundwater additions to a much greater degree than occurs above the Fall Line. Therefore, the rather extreme fluctuations in water level observed in the upper water shed are moderated. 

Hydrologists with The Nature Conservancy have evaluated the hydrologic record of the Cahaba River at Centreville, Alabama. They examined 36 hydrologic parameters which are thought to Indicators of Hydrologic Alterations. The data were divided into two sets. The most recent 20 years (1972-1993) made up one set and all previous records made up the other. The majority of that second set of data was from the 30 years prior to the first set (1941-1971) with scattered records back to 1902. The average monthly flow rates for each month of the year were virtually identical for the earlier and the more recent interval. 

The only significantly different hydrologic parameters noted were the 1-, 3-, 7-, 30-, and 90-day minimum flow values. In each case the recent low-flow values were greater than the historic values. This suggests a source of steady flow is being added to the Cahaba which is altering its natural hydrology. The most likely source of that flow is discharge from municipal wastewater facilities. 

B. Aquatic Biology

Fish- The Lower Cahaba River offers a greater variety of habitats for fish species. Thus, 120 species of the total 131 species historically collected from the Cahaba have been collected from the Lower Cahaba River. Those thought to be imperiled and have historically been confined to the lower basin are listed in Table 2.4.4 on the following page.

Table 2.4.4. Imperiled Fishes of the Lower Cahaba River Basin

Conservation Status in the Cahaba River (Date last seen)
Common Name
Scientific Name
Legal Status
Concerns or Problems

Gulf or Atlantic
Acipenser oxyrynchus
Threatened, 
Impoundments block access to  sturgeon
desotoi
State Protected 
spawning habitat , extirpated

Alabama sturgeon
Scaphirhynchus suttkusi
Category 3A (Extinct)

Not reported since 1985

Paddlefish
Polyodon spathula
Species of Concern
Improving in





Alabama River, 



siltation may affect





Spawning habitat

Alabama shad
Alosa alabamae

Extirpated (1968)

Mississippi silvery 
Hybognathus nuchalis

Extirpated (1969)

minnow

Fluvial shiner
Notropis edwardraneyi

Unknown

Skygazing shiner
Notropis uranoscopus

Range limited to Cahaba and

 


Tallapoosa Rivers

Bluenose shiner
Pteronotropis welaka

Very Rare due to habitat loss

Blue sucker
Cycleptus elongatus
Species of Concern
Always been Rare,




Habitat loss continues

Frecklebelly madtom
Noturus munitus
State Protected, Category 3C
Declining Numbers




and Range

Southern studfish
Fundulus stellifer

Extirpated (1960's)

Crystal darter
Crystallaria asprella
State Protected, Category 3C
Probably stable,




sedimentation

River darter
Percina shumardi

Probably stable,




siltation and loss of




riffles

Southern  walleye
Stizostedion vitreum
Species of Concern
Always been Rare

Mussels - The strongest freshwater mussel populations in the Cahaba River are found in the lower segments. McGregor and O'Neil (1994) documented 21 species in 16 genera from the lower Cahaba. The most frequently encountered live specimens were, in descending order, Lampsilis ornata, Lampsilis teres, Obliquaria reflexa, Quadrula asperata, Elliptio crassidens, and Potamilus purpuratus. Table 2.4.5 describes our perception of the status of current and historically present mussel species in the Lower Cahaba River basin.

Table 2.4.5. Imperiled Pearly Mussels with Historical Range Including the Lower Cahaba River Basin


Conservation Status

Common Name
Scientific Name
Legal Status
in the Cahaba River
Butterfly
Ellipsaria lineolata
Special Concern

Recently collected

Southern Combshell
Epioblasma penita
Endangered
Probably extirpated

Fine-lined Pocketbook
Lampsilis altilis
Threatened
Not found recently 




below Fall Line

Southern Pocketbook
Lampsilis ornata
Special Concern
Common & Reproducing

Orange-nacre Mucket
Lampsilis perovalis
Threatened
Not found recently 




below Fall Line

Alabama Heelsplitter
Lasmigona complanata
Special Concern
Reproducing and recently


alabamensis

collected

Alabama Moccasinshell
Medionidus acutissimus
Endangered
Very rare if still present

Coosa Moccasinshell
Medionidus parvulus
Threatened

Southern Clubshell
Pleurobema decisum
Endangered
Very rare if still present

Ovate Combshell
Pleurobema perovatum
Endangered

Heavy Pigtoe
Pleurobema taitianum
Endangered
Probably extinct

Triangular Kidneyshell
Ptychobranchus greeni
Endangered

Alabama Orb
Quadrula asperata
Special Concern
Common below Fall Line

Ridged Mapleleaf
Quadrula rumphiana
Special Concern
Can be common

Alabama Rainbow
Villosa nebulosa
(Threatened)

Southern Rainbow
Villosa vibex

Currently Stable 

Snails- Far fewer snail species are indigenous to the Gulf Coastal Plain portion of the Cahaba River than are found in the upper Cahaba basin. The only species collected in the lower Cahaba were a Somatogyrus species, Pleurocera vestita, and a Physella species. 

The following species have historic records from the lower Cahaba River, but were not located by Bogan and Pierson (1993). The Caper Elimia, Elimia olivula, formerly found on soapstone bluffs in Dallas county, was not found. Similarly, Elimia pupoidea was known from the Coastal Plain, but was not located. E. pupoidea is thought to be the downstream representative of a group which has E. cahabensis as the upstream representative. Leptoxis compacta, a Cahaba River endemic has failed to turn up and may well be extinct. Leptoxis picta was last observed in the 1930s. Leptoxis taeniata and Pleurocera prasinata had been collected in the lower basin but were not found during recent survey.

Other taxa- The Alligator snapping turtle, Macroclemys temminckii and the Black-knobbed sawback, Graptemys nigrinoda nigrinoda, are being tracked as potentially imperiled species by the Alabama Natural Heritage Program. Similarly, three crayfish species, and several natural community types associated with riparian, swamp, or marsh habitats are known from the lower Cahaba River basin.

C. Water Quality

A preliminary draft of Water-Quality Assessment of the Lower Cahaba River Watershed, Alabama, (O'Neil and Shepard, in press) was reviewed as the basis for the following discussion. A detailed description of the water quality analysis, habitat analysis, and indices to biotic integrity is documented there.

Lower Cahaba River Mainstem

In the Cahaba River mainstem, analysis of some water quality parameters yielded encouraging results. For example, fecal coliform and streptococcus bacteria counts were lower in the mainstem than in most of the tributaries (see below). Dissolved oxygen levels were consistently high. Turbidity, suspended solids, and ammonia concentrations from the mainstem were not disturbing. 

However, Chlorophyll-a concentrations were almost universally higher in the mainstem. This may be indicative of eutrophication problems there. While some tributaries had the highest nitrate concentrations observed, mainstem collections were all at the high end of the range of values observed. Phosphate levels in the mainstem ranged from low to high levels. The pesticides atrazine, alaclore, pentachlorophenol, and 2,4-D were all detected in the mainstem and were among the highest levels detected in the system.

Mainstem scores for a macroinvertebrate biotic index ranged from near-excellent to fair while those for tributaries ranged from excellent to poor. A fish index of biotic integrity for mainstem sites ranged from below poor to near-good, a result which reflects poorly on the condition of the icthyofauna. 

Rice Creek

Rice Creek presented the most degraded water and habitat quality of the 20 tributaries recently surveyed by the Geological Survey of Alabama (O'Neil and Shepard, in press). High levels of nutrients, fecal coliform and streptococcus bacteria, and sediment problems were found. Fish IBI scores reflected degraded and altered fish communities. The sewage lagoon and stormwater runoff from the town of Marion appears to part of this problem. Heavy loads of sand have buried significant amounts of stream habitat. During flood events, estimates of solids transport were 171, 60, 132, and 91 tons per day, for four different sampling sites along Rice Creek.

Mill Creek

In contrast to Rice Creek, Mill Creek, the next most impacted tributary of the lower Cahaba River, appears to suffer from non-point problems stemming from agricultural land use. High bacteria counts and somewhat elevated water quality parameters reflect water quality problems. However, habitat quality appears to be very significant.

Dry Creek

The geologic setting for much of  Dry Creek is different than that for most other lower Cahaba River Basin tributaries. In flowing over the Selma Chalk of the Black Belt, certain water quality parameters are not surprisingly different. Hydrologically, this tributary is more flashy and harsher with respect to the magnitude of low flows. While habitat scores and water quality measures were not especially poor, scores for IBIs were among the lowest observed among the lower Cahaba tributaries.

Coosa Watershed in Alabama

By Brad McLane

The Coosa Watershed is the largest and most biodiverse subwatershed of the Mobile Watershed in terms of overall number of fish, mussel, and snail species.  For example, the Coosa Watershed historically harbored 147 fish species and 78 taxa of snail species with 60 species endemic to the Coosa. 

The Coosa Basin’s overall size is 10,161 square miles.  Within Alabama, most of the Coosa River has been impounded, considerably impacting the species richness within its main stem.  Therefore, much of the remaining faunal diversity exists in the subwatersheds of the Coosa.

According to the Nature Conservancy’s Rivers of Life Report, the Middle Coosa Watershed supports 11 at risk fish and mussel species.

Snails are also critically threatened in the Coosa. A “Status Review of Aquatic Snails in the Coosa Basin, Alabama” documents the snail diversity of the Coosa Basin.  At least 78 taxa were historically known from the Coosa River drainage.  Of these species, 60 were endemic to the Coosa.  In other words, over half of the total population of gastropod snails from the Mobile Basin are endemic to the Coosa (Hartfield, 1993).
The Coosa River supports the following eighteen (18) federally endangered and threatened species.  

·  Five endangered fish are known from the Coosa drainage, with only two occurring in the Alabama portion of the basin.  

· Three listed snail species, with all occurring in the Alabama portion of the basin.  

· Ten listed mussel species, all historically occurred in Alabama

Snails:  

The federally listed snails from the Coosa are the Painted rocksnail Leptoxis taeniata and Lacy elimia, Elimia crenatella, and Tulatoma, Tulatoma magnifica.  

The Lacy elimia is found in Cheaha, Emauhee, and Weewoka Creeks in Talladeega County, AL.  The painted rocksnail is known from the lower reaches of three Coosa River tributaries – Choccolocco Creek, Buxahatchee Creek, and Ohatchee Creek (Federal Register, Vol. 63, NO. 208 Wednesday, Oct. 28).  The Tulatoma snail is known from a number of sites in the Coosa Watershed – including the Choccolocco Creek Coosa River below Jordan Dam, Kelley Creek, Weogufka Creek, Hatchet Creek, Ohatchee Creek, and Yellowleaf Creek. 

Mussels

Listed mussels from the Coosa are the following:  Alabama moccasinshell, Coosa moccasinshell, fine-lined pocketbook, ovate clubshell, southern acornshell, southern clubshell, southern pigtoe, triangular kidneyshell, upland combshell, and inflated heelsplitter.

Fish

Federally Listed fish from the Coosa are the following: Cherokee darter Etheostoma scotti (Etowah River in upper river in Georgia);  Amber darter, Conasuaga River in Georgia) Conasuaga logperch (upper Coosa in Georgia); blue shiner, little river, Choccolocco, and Weogufka Creeks in Alabama, and pygmy sculpin, coldwater spring, Calhoun County

This report focuses on the portion of the Coosa Watershed downstream of and including Weiss Lake.  However, it should be noted that the upper Coosa Watershed in Georgia is extremely significant and biologically diverse. 

Hydrology and Water Quality

Hydrologic and water quality concerns cannot easily be separated when discussing the Coosa River.

Almost the entire main stem of the Coosa is impounded by seven Alabama Power Company dams, forming six reservoirs:  Weiss, H. Henry, Logan Martin, Lay, Mitchell, Jordan, and Walter.  Two considerable stretches of free-flowing Coosa river remain in Alabama.  One is downstream of Jordan Dam to the Coosa’s confluence with the Tallapoosa to form the Alabama.  For many years this stretch of river was de-watered by the diversion of Coosa River water through Walter Bouldin dam directly to the Alabama.  Today, a minimum instream flow agreement with the Federal Energy Regulatory Commission, resource agencies, and local recreational interests has resulted in considerable restoration of the health of the Coosa.  The second stretch of free-flowing river remains entirely de-watered.  A considerable stretch of the Coosa River in Cherokee County is bypassed by Weiss Reservoir.  This is the largest hydrologic concern in the basin.

The Coosa River is listed as water quality impaired (or on the state’s 303(d) list) for its entirety from Alabama downstream to Jordan dam.  Hydrologic modifications from operation of dams exacerbates nutrient pollution and dissolved oxygen lows to cause impairment throughout the main stem of the Coosa River and its string of reservoirs.  Toxic concerns from PCB-contaminated sediments and mercury levels are also problems to varying degrees almost throughout the basin.

The recent Clean Water Action plan developed by ADEM and NRCS targets the upper and Middle Coosa as top priorities (Hydrologic Unit Codes – or HUCs - 3150106 and 3150105) for water quality reclamation (October 1, 1998).  

Clean Lakes Reports (or “Diagnostic Feasibility studies”) for the uppermost two lakes on the Coosa – Weiss and Neely Henry - have been conducted and recommend the setting of “Chlorophyl a” water quality standards to control nutrient pollution in these lakes.  These chlorophyl a standards provide a mechanism for measuring and controlling excessive algae growth in lakes and rivers.  A preliminary water quality model is being developed by US EPA, Region IV.  Mr. Jim Greenfield of the EPA presented the preliminary findings of modeling to a small group of concerned stakeholders on December 10, 1998.  

This presentation reviewed the Clean Lakes Report findings for Weiss Lake that showed average chlorophyl a values in the lake to be excessively high at 27 micrograms/liter.  The measure of chlorophyll equates to algae growth resulting from an annual mean total phosphorus load of 1,047 metric tons at state line and annual mean total nitrogen load of 3,372 metric tons at the state line.

Once nutrient standards are set, measures to control non-point pollution (run-off from farms and fields septic tanks, etc) and measures to control point source discharges (from municipal and industrial discharges) will have to be implemented.  Currently, it is EPA’s goal to meet a standard of less than 20 ug/l in the lake.  In order to do this, the model predicts it will be necessary to reduce phosphorus loading to the lake by 60% and nitrogen loading by 20%.  It is assumed that control measures taken to achieve the phosphorus reduction target will automatically achieve the nitrogen reduction target as well.

Pollution loading appears to result from a mixture of nutrients from the carpet industry and waste water treatment plants upstream.  Of these sources, Dalton Utilities is a particular concern.  Dalton Utilities has been sued under the Clean Water Act by the Alabama Attorney General and US EPA.  These efforts should help to address point source pollution.  Local control measures are also needed to protect Weiss Lake from non-point pollution in Cherokee County.  A Weiss Lake Resource Management and Protection Plan was recently prepared by East Alabama Regional Planning and Development Commission (September 30,1997) and alternately suggests and recommends local protection measures.

ADEM’s 1996 water quality limited streams list includes eight (8) segments of the main stem of the river.  These segments comprise almost the entire main stem of the Coosa River from the Alabama/Georgia state line to Jordan dam.  Problems on the main stream are toxins (PCBs and Mercury), low dissolved oxygen, and high nutrient levels. Six Coosa River tributaries are listed as failing to meet water quality standards, Black Creek, Buxahatchee Creek, Choccolocco Creek, Little Wills Creek, Tributary to Dry Branch, and unnamed tributary to Hurricane Creek.
Sub-Basin Summaries:

Little River

Little River harbors 46 fish species (Fishes of Alabama, 1996).  Four endangered species are harbored by Little River:  one fish, one mussel, and two plants.  These endangered species are the blue shiner, kral’s water plantain, Coosa moccasinshell, and harperella (USFWS, 1996;  Pierson, 1996;  McGarey et al. 1997).
A recent study of the Blue Shiner shows its range to be stable in the lower Little River system (Pierson, 1998).

Little River, including the main stem of the river to Lake Weiss and the East and West Forks of the River in Alabama, were Alabama’s first designated Outstanding National Resource (ONRW) Waters.  The ONRW regulation allows no degradation of existing water quality.  

Surprisingly, very little water quality data existed for Little River to form a baseline until recently.    Fortunately, a recent study, Water Quality Study of Little River, Little River Canyon National Preserve, AL, has provided this needed base line.  While the study shows good water quality in general, it reveals some considerable water quality problems in the watershed, demonstrating that the basin, though healthy, is not pristine.  The study reached the following six conclusions: 

1.     Water quality of Little River as determined by various physical, chemical, and microbiological measurements is good.

2.     Concentrations of total and fecal coliforms, and enterococci were found to exceed the quality standard recommended for recreational waters in 3% (upper rivers sites) to 20% (lower river sites) of the samples tested.  Elevated levels were episodic rather than consistent, although highest concentrations occurred in the summer.  However, the geometric median concentration for May and June did not exceed the quality standards.

3. Chlorine and sulfate were negligible.

4.  Dissolved oxygen content, total dissolved solids, temperature, pH and turbidity were within the ranges indicating a healthy aquatic system.  Concern is drawn to turbidity which will undoubtedly increase due to erosion from unpaved river side roads, particularly at ford crossings.  Clear cutting, house development, and farming along the canyon corridor may also significantly contribute to sediment loading in the river

.

5. Discharge (flow) fluctuated seasonally with highest volumes in the winter months and lowest in the summer.  Fecal coliforms are weakly correlated with discharge, suggesting introduction to the river by run-off.  However, other sources of fecal pollution (septic tank run-off, direct sewage input) are strongly suspected.

In addition, the study cited some areas of concern.  For example, it concludes that Little River is “uniformly quite acidic (pg. 13) and cited one reading of 4.5, or considerably more acidic than ADEM’s acceptable pH range of 6 to 8.5.”  This acidity may be due to natural or anthropogenic causes.  While dissolved oxygen levels were generally high, with “levels from 8 to 11 mg/l commonly encountered during periods of low temperature and moderate discharge,” the study determined that “as temperatures and human activity increased in the Spring and Summer, dissolved oxygen levels generally diminished, probably due to increased biological demand in part stimulated by the addition of nutrients.  During this period, levels fell to as low as 4.0 mg/L range.  In Lake Lahusage and the lake behind DeSoto Falls, where levels of nutrients are high and the water stagnates, dissolved oxygen contents dropped as low as 3.0 mg/L.  This effect is transferred into Little River during periods of high discharge.”  Nutrient levels were found to be somewhat high, particularly the nutrient phosphorus, which reached a maximum of 10.28 mg/L on 7-27-97 at the highway 35 Bridge. (McGarey et al., 1997)

Big Wills and Little Wills Creeks

Big and Little Wills Creeks drain a total of 303.38 square miles (ADEM, 1996).  Thirty- four fish species are known from the basin.  Portions of these basins are adversely impacted with nutrient loading presumably from livestock operations – particularly hogs and chickens.  A portion of Little Wills Creek in DeKalb County was listed on ADEM’s 1996 303d water quality limited streams list.  Big Wills Creek supports populations of the listed fine-lined pocketbook mussel (USFWS, 1996).

Black Creek

Black Creek Falls (or Noccalulla Falls) is a short drive off of Highway 59 and one of Alabama’s most scenic spots.  Just downstream of the falls, however, Black Creek passes by Gulf States Steel.  Discharges from the steel mill have degraded the creek and created toxic conditions due to the presence of trace metals such zinc (ADEM, 1996).  Lower Black Creek is classified as Agricultural and Industrial Water Supply.  However, the stream fails to meet even this use and is listed on Alabama’s 303(d) impaired streams list.

Terrapin Creek

Terrapin Creek drains 219.32 square miles in Cleburne, Calhoun and Cherokee Counties (ADEM, 1996).  The basin supports forty-four species of fish (compiled from Mettee et al. 1996).  A comprehensive malacological survey of the Creek has not been conducted.  Species of concern include populations of the coldwater darter, a species protected by the rules and regulations of the Alabama Game and Fish Department.

Terrapin Creek is threatened by a proposed gold/platinum mine in its headwaters.

Big Canoe Creek 

Big Canoe Creek is 246 square miles in size (ADEM, 1996) and flows through St. Clair and Etowah Counties.  The basin supports 54 fish species (compiled using Mette et al. 1996). Big Canoe Creek supports or supported populations of the federally listed southern acornshell mussel.

Tallahatchee/Ohatchee Creeks

Sampling indicates that Ohatchee has a somewhat more biologically diverse fish fauna than Tallahatchee.  Together, these basins support thirty-four species of fish, including populations of the coldwater darter.  Tulatoma snail populations are known from Ohatchee Creek.

Choccolocco and Cheaha Creeks 

Choccolocco Creek is heavily degraded in the lower portion of the basin and relatively pristine in the upper portion of the basin.  The lower portion of the basin is contaminated with PCBs and polluted by nutrients, sediments, and bacteria.  The upper basin remains one of the most biologically diverse streams in Alabama. The basin historically supported approximately 70 fish species (compiled using Mettee et al., 1996) and 21 taxa of snails.  The basin supports at least seven endangered species – a considerably large number of endangered and threatened species for a waterway of relatively small size.  Choccolocco Creek harbors the following federally listed species: two fish, the blue shiner and pygmy sculpin; two snails from Cheaha Creek and populations of the tulatoma snail Tulatoma magnifica in the main stem.  Two endangered mussels are known from Shoal Creek, a Choccolocco tributary in Cleburne County.  These species are the Fine-lined pocketbook and Southern pigtoe. Populations of the fine-lined pocketbook mussel are also known from Cheaha Creek (USFWS, 1996).

A recent survey of the Blue Shiner showed expansion of its range in Choccolocco Creek (Pierson, 1998).

Water Quality on Choccolocco Creek

For about eleven months, from November, 1, 1996 through September 30, 1997, the Geological Survey of Alabama focused water quality monitoring efforts on the Middle Choccolocco Creek Watershed.  These reports have been published in four short reports, each is entitled “Results of Surface Water Sampling In the Middle Choccolocco Creek Watershed, Alabama” and dated for the period when sampling occurred.

These water quality studies show generally good water quality but also revealed some areas of concern, including some low pH values, siltation/turbidity exceedances, and high bacteria levels, and somewhat elevated levels of chlorides in the lower Watershed. In general, water quality data shows the 94.4 square miles upstream of the uppermost sampling station to be relatively pristine.  Choccolocco Creek data for the lowermost stations monitored in the watershed showed some considerable water quality problems including persistently elevated bacteria levels.  Dissolved oxygen levels were consistently high, with 7.2 ppm being the lowest dissolved oxygen level monitored at any monitoring point during any part of the eleven month monitoring period.

 For the months of November and December, 1996 GSA monitored slightly elevated level of fecal coliform bacteria in the lower watershed.  Dissolved oxygen levels were consistently above 9.5 ppm at all sites monitored.  For January through March of 1997, fecal coliform in the lower watershed was within standards for the stream’s Fish and Wildlife use classification, but somewhat elevated.  Dissolved oxygen levels remained consistently above 9.6 ppm.  For April through June, 1997, elevated levels of fecal coliform were measured at one site  – as high as 24,000 colonies per 100 mls.  Turbidity also exceeded ADEM’s 50 NTU standard with a maximum reading of 115 NTUs.  Dissolved oxygen levels stayed consistently above 8.3 ppm.  For July through September, the lower basin showed slightly elevated fecal coliform and elevated chlorides.  The highest Chloride levels were from this period.  These readings were 27 mg/l and 11.6 mg/l.  Dissolved oxygen levels from this period remained above 7.2 ppm throughout the watershed.

Tallaseehatchee and Shirtee Creeks

Shirtee Creek has long been considered impaired and a waterbody of concern to state and federal water quality agencies.  Water quality concerns relate primarily to low dissolved oxygen concentrations.  Shirtee Creek receives discharges from Avondale Mills and Earl Ham Sewage Treatment Plant (City of Sylacauga’s waste water treatment plant). Shirtee Creek is currently classified by ADEM as “Agricultural and Industrial Water Supply” from its source to its confluence with Tallaseehatchee Creek.  The application of this classification to Shirtee Creek has long been disapproved by the US EPA. 

Shirtee Creek has benefited from some intensive sampling and modeling efforts.  ADEM developed a Waste Load Allocation model for Shirtee Creek in 1990 to determine permit limits for discharge to the waterway to meet the A&I water quality standard.  EPA is currently modeling and sampling in Shirtee and Tallaseehatchee Creeks in conjunction with the US Geological Survey (USGS). A “Shirtee & Tallaseehatchee Creeks Diurnal Water Quality Results” was published in June, 1997 by US EPA Science and Ecosystem Support Division in Athens, GA.

Kelley Creek

Populations of the federally endangered Lampsilis altilis mussel are known from the Kelley Creek watershed.

Yellowleaf Creek

Yellowleaf Creek drains a rapidly suburbanizing area southeast of the city of Birmingham in Shelby County.  The only endangered species known from the Yellowleaf Creek watershed are limited populations of the tulatoma snail.  Planning efforts in Yellowleaf Creek watershed will be necessary to prevent development from resulting in unacceptable impacts.  Populations of the fine-lined pocketbook are known from Yellowleaf Creek (USFWS, 1996).

Weogufka Creek

Weogufka Creek is 138.63 Square miles (ADEM, 1996).  The creek supports thirty-seven species of fish, including the federally listed blue shiner Cyprinella caerulea and populations of the tulatoma snail (compiled using Mettee et al., 1996).
A recent Blue shiner survey showed both upstream and downstream range expansion of the Blue Shiner in Weogufka (Pierson, 1998).

Buxahatchee/Waxahatchee Creek Watershed

Portions of this basin are listed on ADEM’s 303(d) water quality limited streams list. Buxahatchee Creek was listed in 1996 as a water quality impaired stream.  ADEM prepared a total maximum daily load (TMDL) model for Buxahatchee Creek.  The model results are discussed in a memorandum to file May 29, 1996.  Model results stipulate revised, lower loadings of nitrogen and oxygen consuming wastes to a point source pollution discharge to meet ambient standards.  Status of implementation is unknown.  Populations of the recently listed painted rocksnail are known from Buxahatchee Creek.  

Hatchet Creek:

Hatchet Creek drains approximately 346 square miles in Clay and Coosa Counties (GSA, 1997).  Hatchet Creek’s headwaters begin in the Talladeega National Forest and enter Lake Mitchell in Coosa County.  Hatchet Creek is one of the more pristine and biologically diverse watersheds in Alabama. 

Chemical Water Quality Data:
The most recent water quality data for Hatchet Creek was gathered by the Geologic Survey of Alabama between September 1, 1997 and October 31, 1997.  This data demonstrates that Hatchet Creek has good water quality (GSA, 1997).  

There are at least three small point source waste water discharges known from the Hatchet Creek Watershed operated by Goodwater, Rockford, and Avondale Mills.  The entire Hatchet Creek is classified as Fish and Wildlife.  In addition, various segments of Hatchet Creek are classified as Public Water Supply and Swimming and Whole Body Contact.  The town of Goodwater uses Hatchet Creek as a raw water supply to provide drinking water.

The lowest single dissolved oxygen measurement taken during this time period was 8.1 The highest turbidity reading for any single reading at any point monitored in upper or lower Hatchet Creek during this period is 28 NTUs (Nephelometric Turbidity Units).  ADEM’s criterion for turbidity for all use classifications is 50 NTUs above background.  As the total measurement never exceeded 50 NTUs there are no monitored violations of siltation standards on Hatchet Creek. 

ADEM water quality data taken earlier, between June 25 and October 9, 1996, also indicates excellent water quality during the period of the calendar year when flows are lowest, temperatures highest, and violations of water quality for certain parameters – particularly dissolved oxygen – are most likely to occur.  ADEM data shows the lowest reliable dissolved oxygen reading for this period to have been 6.5 ppm, or 1 ppm above the OAW criterion of 5.5 ppm.  This lowest reliable dissolved oxygen measurement was taken on 8/21/96 at 9:10 AM at US Highway 280.

Additional water quality from 1988 corresponds to the data for 1996 and 1997 – demonstrating that Hatchet Creek was a high quality water in 1998 and has not undergone water quality degradation since that time.

Water Quality Data for Bacteria:

Water Quality data for bacteria demonstrated some concerns.  The Alabama Department of Environmental Management is actively gathering additional data to further characterize bacteria concerns.

Biology:

Hatchet Creek is a highly biologically diverse subwatershed of the Coosa.  Hatchet Creek’s drainage area is 354 square miles above Coosa County Road 29 (GSA, 1997). 

The faunal richness of Hatchet Creek is mainly due to the diversity of snails and fish in the watershed.  Less is known about the mussel diversity of Hatchet Creek as a comprehensive mussel survey has never been conducted in the lower watershed.  Mussel Surveys of National Forest lands have revealed populations of the fine-lined pocketbook in the West Fork of Hatchet Creek in Clay County.  Other portions of the basin may support additional populations of mussels in the genus Lampsilis that are considered to be endangered or threatened under the ESA.” (Goldman, 1998 correspondence). 
There are 61 species of fishes from 14 families known from the Hatchet Creek system in Coosa and Clay Counties, Alabama (compiled using Mettee, et al. 1996). This represents an extremely diverse fish fauna.  Some of the more sensitive fishes found in the Hatchet system include the speckled chub, tricolor shiner, shadow bass and the brightly colored bronze and greenbreast darters.  Other species of concern include the coal darter and southern walleye The coal darter is found in the main stem of Hatchet Creek just downstream of its confluence with Socopatoy and Jack’s Creek (Mettee et al.,1996).

Surveys have also revealed a diverse aquatic gastropod (snail) fauna in Hatchet Creek. Eleven species of aquatic snails were documented including the federally endangered Tulotoma magnifica  (tulotoma) which requires relatively silt-free rocky substrate and moderate to fast current.  The tulotoma snail has been found from just downstream of Highway 231 near Rockford downstream to the confluence with Mitchell Reservoir.  Other sensitive aquatic snails found in the watershed include the bubble elimia, prune elimia and pebblesnail. 
The Following aquatic snails are known from Hatchet Creek (from Bogan and Pierson, 1993. And study by Herschler et al.) Compiled by Chuck Lydeard, University of Alabama)

Cameloma coarctatum

Elimia gerhardtii

Elimia caelatura infuscata

Elimia chiltonensis

Elimia bullala

Elimia caelatura lecontiana

Physella
Pleurocera vestitum

Planorbella trivolvis

Somatogyrus sp.

Tulatoma magnifica
Hatchet Creek also holds impressive populations of the relatively rare Cahaba or shoal lily (Hymenocallis coronaria). A plant species of concern protected by the regulations of the Game and Fish Division. 

Habitat:

Hatchet Creek is almost entirely free-flowing from its source to Lake Mitchell.  Two small impoundments are known from Hatchet Creek. One dam is located just north of the intersection of Highway 280 and Hatchet Creek.  A second dam is located just downstream of the intersection of the Creek and Highway 231.  This lower-most dam is breached.

Riparian habitat along Hatchet Creek is mostly intact along the length of the Creek.  One area of concern is just downstream of this lowermost dam downstream of Highway 231.  At this site a concrete bridge fell into the Hatchet Creek.  This bridge remains in the stream channel and is causing severe streambank erosion (from personal observation). The Alabama Rivers Alliance, Mobile Basin Aquatic Ecosystem Coalition, and local residents are interested in the restoration of this habitat problem.

Land Use and Socio-economic conditions: 

A significant portion of the upper watershed (estimated 10%) flows through the Talladega National Forest.  

The population density of the upper Hatchet Creek watershed is also relatively low. According to the East Alabama Regional Planning Commission, the population of the Clay County portion of the upper Hatchet Creek Watershed is estimated to have been 1024 people in 1996. Population growth predictions for the upper Hatchet Creek Watershed are relatively modest.  Projected population for all of Clay County for the year 2020 is 15,372.  If we assume that population distribution will remain constant for the next twenty years, this represents a population projection for the upper Hatchet Creek Watershed of 1,168 - an addition of only 144 people to the upper watershed over a more than 20 year period.

A recent study by the Alabama Poverty Project, The Picture of Poverty, analyzed census data for the Coosa and Clay County watersheds to classify the degree of poverty by census tract.  The study classifies the census tract in the eastern central portion of the watershed in Coosa County, the census tract including the town of Goodwater, as an area where poverty conditions are found.

Tallapoosa River Watershed

By Mary Freeman, US Geological Survey.  Summary by Brad McLane

Tallapoosa River Summary

By Brad McLane

The Tallapoosa Watershed drains 3,986 square miles in Alabama and Georgia.  There are no federally listed fish species in the upper Tallapoosa river watershed.  At least two listed mussel species are known from the Lower Watershed.  Populations of endangered mussels are known from the Uphapee Creek Watershed including its tributaries Opintlocco and Chewacla Creeks.  The Uphapee Creek Watershed is adversely affected by headcuts (USFWS, 1997).  Arresting headcuts in the Uphapee Basin is a conservation matter of high priority.

Water Quality:

Very little water quality data is available from the Tallapoosa River.  Most of the available water quality data was conducted by ADEM between 1990 and 1992 (ADEM, 1996). Areas of focused water quality concern are Sugar Creek, a tributary to Lake Martin, and Saugahatchee Creek watershed, a tributary to Yates Lake just downstream of Lake Martin.  Within the Saugahatchee Basin, Pepperell Branch is a particularly impaired tributary.  This tributary receives industrial process discharge water from a number of industries – particularly West Point Pepperell textile mill. ADEM developed a Total Maximum Daily Load model water quality model for Pepperell Branch.

A grassroots watershed guardian organization, Save Our Saugahatchee, recently completed a watershed survey of the Creek.  The survey has not been published. 

Biology: 
According to the Nature Conservancy’s Rivers of Life Report, there are 12 fish and mussel species considered at risk from the Lower Tallapoosa Watershed and 6 species from the Middle Tallapoosa Watershed.  The Rivers of Life report includes the entire Tallapoosa Watershed in its list of the 327 watersheds critical to conserving all 15-risk populations of Fish and Mussels in the United States (Master and Flack, 1998).

Tallapoosa Biology

By Mary Freeman

Fishes - Relatively complete species distribution records have been recently published in the Fishes of Alabama  (Mettee et al. 1996). The fauna comprises over 120 native fish species, including four species that only occur in the Tallapoosa River system.  Although the Tallapoosa fish fauna is relatively well known, we still have important gaps in our understanding of local assemblages.  For example, the river redhorse Moxostoma carinatum has recently been discovered in the system above Harris reservoir (E. Irwin and M. Freeman, USGS, unpublished data).

An IBI (Index of Biotic Integrity) has been developed to assess condition of mainstem fish assemblages in the Tallapoosa River (Bowen et al. 1998).  Initial application resulted in highest scores (reflecting the most intact and balanced assemblages) for sites in the upper mainstem above Harris Reservoir and in the lower mainstem over 40 km from Thurlow Dam.  Scores varied substantially between years, however, possibly reflecting real year-to-year variation in fish assemblages.

Two unique data sets exist for fishes in the mainstem Tallapoosa that permit assessments of faunal changes with particular reference to hydrologic alteration.  A pair of rotenone samples collected at Horseshoe Bend (upstream from Martin Reservoir) in the 1950’s and the 1990’s provide a snapshot of probable changes in the fish fauna during the period including construction of Harris Dam  (E. Irwin, USGS and J. Hornsby, ADCNR, unpublished data).  Similarly, rotenone and standardized sampling at two sites in the river downstream from Thurlow Dam provide data on faunal trends corresponding to initiation of a continuous minimum flow at the dam in 1991 (Travnichek et al. 1995, J. McHugh and S. Cook, ADCNR unpublished data).  Additionally, standardized sampling in the mainstem above and below Harris Dam and reservoir during the 1990’s provide a baseline for assessing future trends (J. M. Pierson, APC – unpublished data, Travnichek and Maceina 1994, Bowen et al. 1998, USGS unpublished data).  Finally, historical accounts of fish occurrences provide information with which to compare present status.

Mollusks – The molluscan fauna is not as well studied in the Tallapoosa as other portions of the Alabama River drainage. Johnson (1997) provides an overview and additional distribution data for snails and mussels in Alabama portions of the Tallapoosa system.  Thirty-one unionid species are known from the Tallapoosa system (Johnson 1997), including 3 federally listed species.  Distribution data remain incomplete with respect to species occurrence and distributions.  For example, Johnson (1997) found two species not previously known from the Tallapoosa system, and recent surveys in the upper Tallapoosa mainstem and tributaries (upstream from Harris reservoir) have documented previously unknown occurrences of Lampsilis altilis and Quadrula archeri (Irwin et al. 1998).  More effort has been directed toward the lower portion of the Tallapoosa, where some tributaries until recently continued to support relatively rich mussel assemblages (Pierson 1991). 

Surveys conducted in the past 30 years  (Hurd 1971, Jenkinson 1973, Pierson 1991, McGregor 1993, Johnson 1997) provide baseline data on species occurrences, especially in Coastal Plain tributaries. Resurveying streams that historically held rich faunas could provide valuable information on status and trends.

Crayfishes -  Eleven species of crayfishes are known to inhabit the Tallapoosa system (Johnson 1997), including 2 species known only from the Tallapoosa system. Distribution data for these species are limited.

Exotic Species:  The status of exotic species in the basin is not well documented.  There are reports of attempted introductions of several sportfish species (e.g., smallmouth bass Micropterus dolomieu). Common carp Cyprinus carpio occurs throughout mainstem.  Grass carp Ctenopharyngodon idella may be found in the middle and lower mainstem, and there is at least one record of yellow perch Perca flavescens  in the upper mainstem (USGS unpublished data). Records also exist of other asian carps (Hypophthalmichthys spp.) and Tilapia spp. in Yates Reservoir (ADCNR unpublished data), likely escapes from ponds adjacent to Sauagahatchee Creek. The Asian clam Corbicula fluminea  is abundant in the mainstem and many tributaries.

Status and trends of taxa in specific river segments.

Tallapoosa River system upstream from Harris Reservoir:
The upper Tallapoosa system continues to support a large portion of the fishes native to the system, including populations of species endemic to the system such as the Tallapoosa darter Etheostoma tallapoosae, Lipstick darter E. chuckwachatte, Tallapoosa sculpin Cottus sp. cf. C. bairdi, and muscadine darter Percina sp. cf. P. macrocephala.  Data to assess population trends are mostly lacking. Similarly, data on mussels, crayfishes and other invertebrates are insufficient to determine trends, and possibly even status.  Recent survey work (Johnson 1997, Irwin et al. 1998) has revealed shell material of Lampsilis altilis, a federally protected species.  However, the size of the extant population is unknown.

Mainstem Tallapoosa River, between Harris Dam and Martin Reservoir :  

A number of fishes may have declined in abundance since completion of Harris Dam in 1982, although before- and after- dam data are not extensive.  The before- and after- rotenone data show a shift in the fauna from abundant minnows and juvenile catfishes to fewer minnows and more sunfishes (USGS and ADCNR unpublished data).  Minnows (fishes of the family Cyprinidae) often form the most species-rich and numerically abundant component of riverine fish communities.  Systematic sampling in the 1990’s in the reach below Harris Dam (Travnichek and Maceina 1994; USGS unpublished data) has shown that some species that should be abundant in this large river habitat are relatively rare, especially nearer the dam.  These include minnows such as the speckled chub Macrhybopsis aestivalis  and the bullhead minnow Pimephales  vigilax , and other groups such as madtom catfishes (Noturus spp.) and redhorse suckers (Moxostoma spp).  Anglers report a decline in catfish abundance since construction of Harris Dam; prior to dam construction this reach supported a productive and popular sport fishery, especially for flathead catfish Pylodictis olivaris (ADCNR data). This flow-regulated segment continues to support populations of native fishes, however, and remains vital to conserving the native Tallapoosa fauna and especially those Piedmont species that thrive in large river habitat.  Native mussels appear exceedingly rare in this reach of the Tallapoosa (Johnson 1997).

Tallapoosa River system downstream from Thurlow Dam:

Prior to construction of the three lock and dams on the Alabama River, striped bass Morone saxatilis ascended from the Gulf of Mexico, up the Alabama and Tallapoosa rivers during the spring, reaching the falls at Tallassee and the base of Thurlow Dam. The Gulf sturgeon Acipenser oxyrinchus desotoi may also have ascended to the lower Tallapoosa River mainstem (Burke and Ramsey 1995). These and other anadromous fishes are now extirpated from the Tallapoosa (although stocked striped bass may occur), their migrations blocked by dams on the Alabama River. Other large-river fishes persist in the lower mainstem, however, including paddlefish Polydon spathula  (Lein and DeVries 1998) and a variety of suckers (Catostomidae).  The lower river also supports a large diversity of small-bodied fishes including native minnows and darters. Diversity and abundance of native, small-bodied fishes have increased in the reach of the river directly below Thurlow Dam following initiation of a continuous minimum flow at the dam (Travnichk et al. 1995, ADCNR unpublished data).  The lower mainstem and in particular some of the tributaries (e.g., Chewacla, Uphapee and Opintloco creeks; P. Hartfield, USFWS - Mobile River Basin Aquatic Ecosystem Recovery Plan, Pierson 1991) have historically held native mussels including populations of imperiled and federally listed species.  Current status of these populations has not been reported, but the lower mainstem and selected tributaries clearly represent potentially vital habitat for imperiled species.  For example, Pierson (1991) reported 11 native mussels including the southern clubshell Pleurobema decisum  (federally listed as Endangered) from a site in Chewacla Creek.    

Known or suspected causes of imperilment.

For species of concern, the following are possible explanations for imperilment:

A.    System fragmentation and habitat loss caused by impoundments built on the mainstem and downstream on the Alabama River.

B. Erosion and excessive sediment input; effects most evident in the upper, unregulated portion of the river and in tributaries throughout the system.

C. Severely fluctuating flows downstream from Harris Dam and Thurlow Dam in addition to depleted low-flows in the reach nearest Harris Dam.  Severe low-flows downstream from Thurlow Dam have been alleviated by initiation of a continuous minimum flow at the dam.

D. Gravel–mining in Coastal Plain tributaries.

Recommendations: Significant gaps in the biological data base should be filled.

· Additional mussel and snail surveys are warranted in the Piedmont portion of the river.  In particular, additional survey work is warranted to verify the presence of extant populations of Lampsilis altilis  in the upper portion of the Tallapoosa system (Irwin et al. 1998).

· Coastal Plain tributaries that historically supported diverse native mussel assemblages should be resurveyed to determine status of those populations. 

· Gravel mining effects on stream biota urgently needs to be assessed in tributaries of the lower river.

· Effects of hydrologic alteration on invertebrate diversity and abundance in the middle and lower mainstems need to be assessed to enhance our understanding of how these reaches are functioning under the present, altered flow regimes.  Information on invertebrates would complement the data presently available for fishes (Travnichek and Maceina 1994, Bowen et al. 1998, USGS and ADCNR, unpublished data).  This knowledge will be essential for evaluating future flow-management options.

Chapter 2C. Alabama Coastal Watersheds

By Brad McLane

Description

The Term “Coastal Systems” could be applied to the lower Alabama, Middle and Lower Tombigbee, and Lower Chattahoochee Rivers and all those watersheds in between. For purposes of this Report, the lower Alabama and Tombigbee drainages have already been discussed. I have broken the remaining smaller seven coastal systems of lower Alabama out from the lower Chattahoochee.  Each will be discussed separately below.

Choctawhatchee, Yellow, Conecuh, Blackwater, Chipola, Perdido, and Escatawpa systems in Alabama.

The watershed systems listed above are shared by Alabama and Florida, except for the Escatawpa which is shared by Alabama and Mississippi.

Alabama’s Coastal systems are also particularly rich in riparian wetlands (United States Wetlands Map, 1991).  The Alabama Department of Environmental Management and East Alabama Regional Planning Commission are currently working to update wetlands maps for the state.  This information may reveal much about loss of wetlands in these areas.    

Fish and Mussel Species:

The seven coastal systems of Alabama – including the Chattahoochee - are inhabited by 137 fish species (Mettee et al., 1996)

With the exceptions of the Perdido and Blackwater River systems, all of these Alabama coastal plains systems are included in the Nature Conservancy’s list in Rivers of Life of the 327 watersheds critical to conserving all populations of at-risk freshwater fish and mussel species in the United States (Masters and Flack, 1998.)

The Rivers of Life report gives the following total numbers of at risk fish and mussel species from Coastal Plains watersheds:

Pea River 
11 species

Lower Conecuh
11 species

Escambia
11 species

Sepulga
10 species

Upper Conecuh
8 species

Upper Choctawhatchee
7 species

Patsaliga
6 species

Alabama’s coastal plain watersheds provide important habitat for Alabama’s anadromous fish species.  These species are the Gulf sturgeon (Acipenser oxyrinchus desotoi), and Alabama shad (Alosa alabamae). The Gulf sturgeon is the only federally threatened fish species from these coastal watersheds.  Populations of the Gulf sturgeon are known from the lower Conecuh and lower Choctawhatchee watersheds.  The best populations of Gulf sturgeon are known from the Choctawhatchee (Mettee et al., 1996).   

There are no known fish species endemic to an individual coastal plains watershed. This is not surprising, given that greater icthyofaunal exchange could reasonably be assumed from coastal plain watersheds, as these rivers and streams meander and migrate more, creating greater opportunity for stream capture. However, there are a number of fish species endemic to multiple coastal plains drainages in Alabama, Mississippi and Florida, including the following:

Undescribed chub species, Hybopsis sp

Blackfin shiner, Lythrurus altrapiculus
Florida sand darter, Ammocrpyta bifascia
Coastal darter, Etheostoma colorosum
Choctawhatchee darter, Etheostoma davisoni
Brown darter, Etheostoma edwini
Southern Logperch, Percina austroperca
A Note on the Lack of Water Quality and Biological Data on Coastal Plains Streams

Although conservation of these systems is critical to the protection of Freshwater biological diversity in Alabama, Alabama’s Coastal Rivers systems may be among the most under-studied river systems in North America.  Very little biological or water quality data is available from these systems.  Alabama’s recent Clean Water Action plan determined that inadequate data exists to categorize water quality concerns in the Upper Conecuh, Patsaliga, Middle Tallapoosa, Lower Tallapoosa, Sucarnoochee, Upper Chickasawhay watersheds (ADEM, 1998).  Much of the available data used to compile ADEM’s 305(b) water quality report to congress is from the 1980s (305(b) Water Quality Report to Congress).  Despite aggressive outreach and considerable progress, citizen monitoring through participation in the Alabama Water Watch Program is still minimal in the Coastal Plains.  As of 1997, six of Alabama’s 48 monitors were located in these coastal watersheds. (Alabama Water Watch, 1997).  

The six Coastal plains drainages are some of the most under-represented in Alabama in terms of fish collection records (based on Mettee et al., 1996)  

Water Quality in the Coastal Plains streams:

The following coastal plains waterways were listed on ADEM’s 303(d) 1996 Water Quality limited streams list.  Note that there are no listed segments from the Choctawhatchee/Pea Watershed:  

Blackwater – Escambia River Basin:

Blackwater River – Escambia County

Conecuh River (3 segments in Covington, Pike and Escambia County) and Hollinger Creek in Baldwin County).   

Chipola River Basin:

Boggy Creek – Houston County

Escatawpa River Basin:

Puppy Creek, Hamilton Creek, Juniper Creek, Big Creek and Boggy Branch  - all in Mobile County

A Note on the Choctawhatchee/Pea River Watershed:  The Choctawhatchee is the last Alabama coastal plains streams that remains free-flowing and fully hydrologically connected to the Gulf of Mexico from its mouth to its headwaters in many areas.  This fact helps to explain why the Gulf sturgeon is still doing well in the Choctawhatchee.  The Choctawhatchee watershed area is 4,650 square miles total (ADCNR – Fish and Game Division, 1993) with 3,130 square miles in Alabama (Mettee et al., 1996).

In March, 1993, the Fisheries Section of the Alabama Game and Fish Division conducted electrofishing samples on three sites on the Choctawhatchee River.  This sampling yielded a total of 347 fish specimens representing 26 species and 11 families.  The study also concluded the following:

“ This sample indicates that the Choctawhatchee River is a low fertility, coastal plain stream with an adequate degree of diversity and evenness for a riverine fish population.  While this river may never produce more than moderate fishing quality, the river can still produce high quality float trips associated with undeveloped, free-flowing streams.  Presently, one of the greatest dangers to the quality of this riverine fishery are poor agricultural, forestry, and road construction practices.  The sandy loam soil in this area is very susceptible to erosion and sedimentation.  Erosion from gullies, croplands, and dirt roads account for over 92% of the sediments entering streams in the Alabama section of the Choctawhatchee Basin (US Dept of Agriculture et al. 1993).  Evidence of detrimental sedimentation is already apparent at many sites along the river.  There have also been several proposed sites for flood control reservoirs along both the Pea and Choctawhatchee Rivers.  The Mississippi River flood of 1993 was a graphic demonstration of the futility of this type of flood control in the long run.  Reservoirs along these rivers would also produce only poor to fair fisheries due to the infertility of the watersheds.  The Game and Fish Division encourages conservation and preservation of the Choctawhatchee River in the present natural state.” (ADCNR, 1993)

Lightwood Knot Creek Watershed Project: The Yellow River drains 507 square miles (Mettee et al., 1996). Yellow River flows primarily through Covington County, Alabama and discharges into Pensacola Bay.  

One intensive water quality monitoring program is underway in Lightwood Knot Creek, a tributary of the upper Yellow River.  The Lightwood Knot Creek monitoring project is funded by an EPA 319 grant and coordinated by the Geological Survey of Alabama. The project was initiated in 1996. As a part of this project, four sites have been monitored on Lightwood Creek. Minimum dissolved oxygen measurements at these sites ranged from 5.8 mg/L to 2.4 mg/L. Maximum dissolved oxygen levels ranged from 9.3 to 7.3 mg/L.  (GSA, 1997) 

Fecal Coliform and Fecal Streptococci were elevated at all sites and extremely high at some sites.  Maximum fecal streptococcus levels were over 100,000 col/100ml at site 2-2 and over 200,000 col/100ml at site 4-S.   As Streptococci levels far exceeded Coliform levels, it is likely that bacteriological contamination is from animal – not human – wastes.

The Chattahoochee in Alabama:

The Chattahoochee drains 2,832 square miles in Alabama (Mettee et al. 1996). Most of the main stem of the Chattahoochee is impounded and/or heavily regulated (i.e. used for hydropower and navigation).  The Western shoreline of the Chattahoochee River forms the dividing line between the states of Alabama and Georgia.  Some middle Chattahoochee River dams are owned and operated by the Army Corps of Engineers and some by Georgia Power Company.  Three Georgia Power Company dams, Goat Rock, Oliver and North Highlands, are permitted by FERC permit #2177.  Georgia is currently in the process of relicensing these dams.  Georgia Power has prepared a preliminary scoping document and is in the process of producing a second scoping document incorporating public input.  This second scoping document was estimated to be completed in December, 98 (Georgia Power, 1998).

Ninety-two fish species are known from the Chattahoochee watershed in Alabama (Mettee et al., 1996). A considerable number of fish species are endemic to the Chattahoochee, including the bluefin stoneroller (Campostoma pauciradii), broadstripe shiner (pteronotropis euryzonus), bluestripe shiner (cyprinella callitaenia), highscale shiner (Notropis hypsilepis), the greater jumprock (Moxostoma lachneri) and two undescribed species, the shoal bass (Micropteris sp.) and grayfin redhorse (Moxostoma sp.)  (compiled from Mettee et al., 1996).  None of these species are currently listed as threatened or endangered by the US Fish and Wildlife Service.  However, the bluestripe shiner is a federal candidate species.

According to the Nature Conservancy’s Rivers of Life Report, thirteen species of at risk fish and mussel species are known from the Middle Chattahoochee/Walter F. George Reservoir Watershed.  While important habitat for many Chattahoochee endemics and other species of concern has been eliminated or at least altered by impoundments, small Alabama and Georgia Middle and Lower Chattahoochee tributaries provide important refugia for species of concern.

For example, seventy-one fish species are known from the 333.73 square mile Uchee Creek in Russell and Lee Counties (compiled using Mettee et al. 1996).  Comparing this number to the total ninety-two species known from the entire Alabama portion of the Chattahoochee Watershed shows the biological diversity of Uchee Creek within a broader context.  Chattahoochee endemics and species of concern from the Mobile Basin include the bluefin stoneroller, bluestripe shiner, dusky shiner, highscale shiner, broadstripe shiner, greater jumprock, grayfin redhorse, and shoal bass.  

There are four federally listed mussel species and at least eight federally listed plant species known from the Middle and Lower Chattahoochee Watershed.  The purple bankclimber (Elliptoideus sloatianus) is listed as threatened.  Endangered species are the oval pigtoe (Pleurobema pyriforme), gulf moccasinshell (Medionidus penicillatus) and the shiny-rayed pocketbook (Lampsilis subangulata).  These species are believed to have been eliminated from the navigation channel of the Chattahoochee River.   A non-listed plant species of concern is the Shoals Spider Lily (or Cahaba lily) which is known to occur in the Oliver Dam tailwaters (Georgia Power, 1998).

Chapter 3:  Alabama Water Law Policy

By Brad McLane

Alabama Water Policy Summary

The following summary of water law and policy is not intended to be exhaustive.  This summary is intended to give an overview of the fundamental state laws, policies and programs related to watershed conservation and protection of aquatic species and habitats and includes some discussion of the related federal programs and policies.  A considerable amount of water law in Alabama relates to navigation, water development, and other important but non-conservation oriented aspects of water law.  These aspects of water law are not discussed below.

The focus areas of the water policy summary below are water quality policy, water quantity policy, and policies and programs related to rare and endangered species.

Two state laws also establish processes for creating Watershed Conservancy Districts and Watershed Authorities and are not discussed below.  Watershed Conservancy Districts/Management Authorities in Alabama include the Flint Creek Watershed Conservancy District, Lake Guntersville Watershed Conservancy District, Choccolocco Watershed Conservancy District, and Choctawhatchee – Pea – Yellow Rivers Watershed Management Authority. 

Finally, a number of other federal laws authorize water conservation programs and are not included in the discussion below.  These programs include the Conservation Reserve and other programs under the Farm Bill, and environmental restoration opportunities under Sections 1135 and 206 of the Water Resources Development Acts.

1.  Status of Policies and Programs to Protect Rare and Endangered Species

Rare and threatened species in Alabama waters are protected under the federal Endangered Species Act, its implementing regulations, and under the rules and regulations of the Alabama Department of Conservation and Natural Resources, Fish and Game Division.

The United States Fish and Wildlife Service (the Service) has two offices which support most of the Service’s work in Alabama.  These offices are in Daphne, Alabama and Jacksonville, Mississippi. Personnel stationed in these offices have been engaged in many innovative efforts to protect populations of rare and endangered species in Alabama.  Such efforts have included working directly with local landowners and conservation organizations to encourage local stewardship in watersheds such as Turkey Creek, Cheaha Creek, and the Paint Rock River, and the development of a multi-species Mobile Basin Aquatic Ecosystem Recovery Plan for listed aquatic species in the Mobile Basin.  This multi-species aquatic ecosystem recovery plan was developed over an approximately three year period with broad stakeholder involvement from environmental and industry interests throughout the Mobile Basin. 

In addition, the Service has worked to introduce listed species to suitable new habitats and is working to capture and breed populations of the Alabama Sturgeon – a species for which populations may be depleted to unacceptably low levels. The Service has introduced populations of the watercress darter, formerly known only from Glenn, Thomas, and Roebuck Springs in Jefferson County to Tapawingo Springs and Avondale Springs, also in Jefferson County (Pierson, 1990). 

Importantly, the US Fish and Wildlife Service has considerably increased its pace of adding critically imperiled mussel and snail species to the Endangered and Threatened lists over the past few years. The Service recently listed six new species of aquatic snails endemic to the Mobile Basin.

Spearheaded by Danniel Drennan of the US Fish and Wildlife Service in the Jacksonville, Mississippi office, the Service is initiating an effort to conserve important spring ecosystems in the Tennessee and Mobile Basins that support listed species and species of concern.  Spring ecosystems provide unique microhabitats for listed and candidate species including the spring pygmy sunfish, coldwater darter (spring variety), watercress darter, and pygmy sculpin.

In response to settlement of litigation in the case of Mudd vs. Riley the US Fish and Wildlife Service also produced a biological opinion of Alabama’s Water Quality Standards Program.  This Biological Opinion was, to our knowledge, the first of its kind. The document concluded that “there is sufficient information to indicate that the approved standards may cause adverse effects to the species listed in Appendix A.  However, the currently available information does not provide a basis to conclude that the amount or degree of adverse effects from the action would result in jeopardizing the continued existence of those species.” (Correspondence from Sam Hamilton, Assistant Regional Director, USFWS, 1996)

On the negative side, many environmental interest groups and fisheries biologists in Alabama have been disappointed that the Service has failed to list certain species in need of protection, most notably the Alabama sturgeon.

The ADCNR also maintains a list of protected species under the rules and regulations of the Alabama Game and Fish Division.

2. Status of Programs to Protect Habitat and Establish and Protect Public Lands

Missing Pieces: The state of Alabama has minimal programs and policies to protect habitats. The state has no policy for protecting instream flows.  The state has no “State Scenic Rivers Program” to provide special protection to waterways prized for their pristine nature and recreational values.  Currently, the state has not established any ability to regulate water withdrawals outside of the water quality certification provisions of the Clean Water Act at Section 401.

In addition, Alabama has no state law equivalent to the National Environmental Policy Act (NEPA), with its Environmental Impact Statement (EIS)/Environmental Assessment (EA) process for evaluating the need for a project, a range of alternatives, and their environmental impacts.  Only federal projects in Alabama or those that require major federal involvement, such as federal permits, trigger an Environmental Assessment or Environmental Impact Statement under NEPA.  When federal programs with NEPA requirements are delegated to the state, the implementation may be weak – an example is the State Revolving Loan Fund for construction of sewage treatment plants.

Instream Flows:  Instream flows can only be protected in Alabama waters to the extent necessary to maintain water quality standards as established by Section 401 of the Clean Water Act.  NPDES permits are written to maintain water quality sufficient to meet all applicable water quality criteria for the classified uses of the stream during 7Q10 flow conditions.  7Q10 refers to the lowest flows expected during any seven day period during a ten year recurrence interval.  If a stream were the receiving water for permitted discharges using most or all of the assimilative capacity of a stream, and an individual or entity wanted to withdraw water from that stream to the extent that withdrawals caused instream flows to be less than the 7Q10 flow for that stream, the state could theoretically regulate those withdrawals to require maintenance of at least the 7Q10 flow for that stream.  However, outside of the 401 Water Quality Certifications issued to dams to ensure maintenance of these flows adequate to maintain downstream water quality standards, the state lacks an adequate implementation mechanism for ensuring that water withdrawals do not cause ambient violations of water quality standards.
Forever Wild Land Trust:  The state can acquire and protect lands through its Forever Wild Land Trust, a trust administered by the Alabama Department of Conservation and Natural Resources.  Much of the description of the Forever Wild Land Trust program below is adapted from a fact sheet produced by the Lands Division of the Alabama Department of Conservation and Natural Resources.

The Forever Wild Land Trust Program was created in 1992 through constitutional amendment No. 543.  The amendment passed by a vote of 83%, the largest margin for a land trust amendment in any southeastern state.  Funding for the program is derived from a percentage of the interest earned from state royalties on offshore natural gas leases belonging to Alabama.  These funds began to accumulate during the 1992-1993 fiscal year, and the Forever Wild Program made its first purchase in 1994.  Upon purchase, 15% of the appraised value for each acquired tract is set aside in a stewardship account that provides funding for on-site management.  Funding for property acquisition will be available through the fiscal year 2012-2013.

Land purchases by the Forever Wild Program targets four principle designations that secure property for the most common groups of outdoor interests:  nature preserves, recreation areas, state parks, and wildlife management areas.  Any citizen of the state of Alabama may write to the State Lands Division and nominate their personal property, or property belonging to someone else.  Once nominated, information is compiled for each tract to assist with assessing the properties’ attributes as related to the four designations.  With this information in hand, the Forever Wild Board votes to either drop a nomination from consideration or proceed with having the property appraised.

Conservation Easements:  The state legislature recently passed a Uniform Conservation Easements law to clarify state laws related to conservation easements.  However, information and technical assistance for landowners is needed to assist a potentially interested landowner to consider the benefits of conservation easements.  In addition, Alabama’s land taxes are among the lowest in the United States, creating less incentive for landowners to sell or donate conservation easements.

Mitigation:  The Alabama Department of Conservation and Natural Resources is in the process of establishing an In Lieu Mitigation Program.  Under Section 404 of the Clean Water Act,  their is now an in lieu mitigation provision for mitigating damage from permitted dredge and fill activities.  A Permittee may mitigate for activities through activities such as creating wetlands, or by contributing money to support habitat improvement and restoration.  The ADCNR has recently created this restoration fund, the fund currently has only approximately $38,000 (personal communications: Jon Hornsby, Environmental Coordinator, Alabama Game and Fish, ADCNR).  

3. Status of Water Quantity Law and Policy in Alabama

As with most eastern states, Alabama water quantity law is based on a basic riparian doctrine.  An Alabama Law Review Article from 1957 gives the following summary of the Rules related to surface water rights and responsibilities that could be said to define this riparian doctrine. 

“There are three general rules applicable to surface water:  the Common Law or Common Enemy Rule, the Civil Law Rule, and a compromise of the two known as the Reasonable Use Rule.

The Common Law or Common Enemy Rule permits the possessor of land to restrict or control the flow of surface water as he pleases and places no limitation whatsoever on the method of disposing of the water.  The possessor may deal with surface water in any way he may desire, regardless of the harm that his action may cause his neighbor.  Water may be treated as a common enemy and the possessor of land may collect the water in ditches or drains and cast it upon his neighbor, or on the other hand, he may barricade his land against the natural flow.  Regardless of his action, he incurs no liability.

The Civil Law Rule, however, provides that one may not interfere with the natural flow of surface water in such a way as to injure his neighbor.  This rule is based on the theory that water naturally seeks a lower level and therefor the lower land bears a servitude as to the higher land to receive that water which naturally flows from the higher.

The Reasonable Use Rule is a compromise of the other two and allows the possessor of land to make a reasonable use of his land and to change the natural flow of surface water thereon.  Under this rule, interference with the natural flow will invoke liability only when it is unreasonable” (Griggs, James H., 1978)

Under the Reasonable Use Rule, a landowner has a right to use flow passing through or past his property and is permitted to make reasonable use of those waters, unless an upstream user has established a prescriptive right.  The following excerpt from a 1977 Attorney General’s opinion, summarizes these principles:

“the Alabama law of riparian rights provides in general terms that, absent a grant or a valid claim of prescription, each riparian owner has an equal right to have the stream flow through his lands, without substantial diminution in quantity or alteration in quality, subject to the limitation that each riparian owner is entitled to the reasonable use of the water for domestic, agricultural or manufacturing purposes.” (Letter of William Baxley, 1977)

The case of water withdrawals from the Cahaba River for drinking water supply - the case to which the above-quoted letter refers - provides a valuable example of how a prescriptive right might lead to the degradation of an aquatic ecosystem.  Due to water withdrawals for drinking water supply, the Cahaba from the Highway 280 dam for a short distance downstream is almost entirely depleted of natural flows for periods during the dry summer and early fall months.  Although this use of water at times can denude flow well below the 7Q10 for the Cahaba immediately downstream of the dam, two legal issues conspire to prevent any effort to secure needed flows for habitat protection and water quality improvement below the Cahaba. First, Section 401 of the Clean Water Act does not apply to the 280 dam as it was constructed well before the Clean Water Act passed Congress. Second, the Board has established a prescriptive right to use this flow based on the above Attorney General’s Opinion issued in 1977.

Up until recently, Alabama lacked any system for permitting water withdrawals. In 1975, the legislature passed the Alabama Water Resources Act (Code of Alabama 1975 §§9-10B-1 to 30).  This Act, along with its implementing regulations (found at Ala. Administrative Code of Regulations at  305-7-1 through 12) provide for the establishment of a Water Resources Commission and Office of Water Resources within the Alabama Department of Economic and Community Affairs. 

The Alabama Water Resources Act requires any individual or entity using water to file a Declaration of Beneficial Use and to secure a Certificate of Use.  Certificates of Use are issued for a period of not less than five years and not more than ten years.  All water users holding a Certificate of Use must file reports demonstrating “the amount of water withdrawn, diverted, or consumed, in gallons, and tabulated for average daily use per month and peak day use per month” (305-7-12-.02(1)). Essentially, this process provides only a mechanism for keeping track of overall usage, not of regulating that usage.

However, Sections 9-10B-21 through 24 of the Alabama Water Resources Act define a process by which the Office of Water Resources and its Commission can initiate “critical use studies” to determine if areas should be designated as “capacity stress areas”. The commission may then designate a particular watershed or other area as a capacity stress area and develop and implement restrictions to certificates of beneficial use and even develop and enforce water conservation programs.  These regulations are then to be implemented and enforced by the Alabama Department of Environmental Management.

4. Status of Water Quality Policy in Alabama

Structure of Alabama’s Chief Environmental Agency:  The Alabama Environmental Management Act of 1975 established the Alabama Department of Environmental Management (ADEM) and the Alabama Environmental Management Commission (AEMC)  (Ala. Code §§22-22A-1 to 16).  The ADEM and AEMC are responsible for developing and implementing policy and regulation related to the mandates of the primary two federal laws relating two water quality - the Clean Water Act and the Safe Drinking Water Act.

The AEMC and ADEM are responsible for implementation of the following state laws and regulations related to water quality:

1.  The Alabama Water Pollution Control Act, Ala. Code  §§22-22-2 to 14.  Regulations are found at Ala. Admin. Code r. 335-6-1, et seq.

2.  The Alabama Safe Drinking Water Act, Ala. Code §§22-23-30 to 53.  Regulations are found at Ala. Admin. Code r. 335-7-1, et seq.
3.  The Alabama Underground Storage Tank and Wellhead Protection Act of 1988, Ala. Code  §22-36-1.  Regulations are found at Ala. Admin. Code r. 335-6-15, et seq.

4.  Alabama Underground Storage Tank Trust Fund Act, Ala. Code  §22-35-1.  Regulations are found at  Ala. Admin. Code r. 335-6-16, et seq.

Many concerns have been raised as of late regarding the structure of the Alabama Environmental Management Commission.  Legislation was introduced during the 1998 session to “reform” and rename ADEM, primarily by restructuring the process for selecting and appointing members of the Environmental Management Commission.  Similar legislation is most likely to be introduced in the 1999 legislative session.

Clean Water Act:

The Clean Water Act makes use of two hammers, technology based effluent limitations for point source pollution discharges and water quality standards.  While implementation of technology based effluent limits has been more straightforward, water quality standards have been imperfectly developed and implemented in most, if not all, states.  

Water quality standards include three components.  States set use classifications for all state waters to protect the ways the streams are being used. Narrative and numerical water quality criteria are then set for each use classification.  Finally, an antidegradation policy is established to protect water quality above the floor of standards.  The antidegradation policy includes three tiers.  Tier III, the highest tier, provides very high protections for outstanding waters, primarily through their designation as “Outstanding National Resource Waters.”  Tier II protects all high quality waters by providing a process for balancing social and economic development objectives with objectives for keeping clean waters clean. At its core, this tier bans new or expanded discharges to high quality water unless certain conditions apply.  Finally, Tier I ensures that all beneficial uses of waters be protected regardless of classified uses.  Therefore, Tier I would theoretically protect swimming in a local stream even if that use were not recognized by that stream’s use classification. Thus, if that use existed and was not recognized by the applicable use classification or classifications for that water, and a permit were issued that would remove that use, the permit would be in violation of Tier I.

Finally, a policy on “Total Maximum Daily Loads” (TMDLs) establishes a process for cleaning waters up to meet standards should those standards be violated.  Under this policy, states are required to maintain a list of polluted streams and develop “TMDLs” to determine the stream’s “carrying capacity” for a given pollutant, then quantify the different loadings of that pollutant,  and develop strategies to reduce the pollutant loadings to acceptable levels.

The Alabama Rivers Alliance and its membership believe that the state of Alabama has historically demonstrated deficiencies in all of the above policy areas, including the state’s policy on TMDLs and all aspects of water quality policy.  The US EPA’s recent actions tend to support this assertion.  The EPA is requiring the state to develop an implementation procedure for its antidegradation policy, to upgrade certain stream use classifications from “Agricultural and Industrial” to the “Fish and Wildlife” standard, and is expanding the state’s 303(d) list of polluted streams.  Based on considerable EPA and ADEM efforts, the state water quality policy regulatory framework is in the process of being significantly strengthened and improved.  

Water Quality criteria issues represent perhaps the most important water quality policy area where there is need for improvement and for which there is little movement forward at the present time. Needed new criteria include water quality criteria to protect the biology of streams – or “biocriteria,” and nitrogen, phosphorus, and “chlorophyl a” criteria to regulate nutrient pollution and resultant algal blooms.

Safe Drinking Water Act:

The federal Safe Drinking Water Act as reauthorized in 1996 includes provisions that allow, but do not require, states to engage in Source Water Protection activities which, if implemented, would benefit drinking water supplies, lessen the costs of treatment, and provide other benefits in the form of clean water for recreation and protection of biodiversity.  However, the state is not making use of any of the non-mandatory options for source water protection under the Safe Drinking Water Act.  Therefore, the federal and state Water Pollution Control Acts (“Clean Water Acts”) provide the basis for all on the ground water quality protections in Alabama.
5. Status of Land Use Controls in Alabama

One of the greatest environmental problems in Alabama is the lack of land use planning efforts in the state.  A large part of the problem is that Alabama counties lack the tools to plan.  Alabama’s 1901 Constitution failed to make any mention of counties in its main body.  Therefore, the powers granted by the state to counties have been given piecemeal through a cumbersome number of constitutional amendments. 

To remedy this situation, legislation may be introduced during the 1999 legislative session that would grant counties the right to hold referendum votes on the issue of county zoning authority.

The following excerpt from a recent publication of the East Alabama Regional Planning Commission, entitled Local Wellhead Protection Area Plan Management and Protection Strategy Guide, provides an overview of the status of planning and zoning tools available to local governments in Alabama.  Although given in the context of instructing local governments on how to develop well-head protection plans and the tools available for wellhead protection, the excerpt gives a useful overview for anyone interested in the conservation oriented planning tools available to planners:

“Under current law, cities and towns in Alabama have been granted specific authority to adopt and enforce local zoning ordinances, as prescribed in Title, 11, Chapter 52, Article 4 of the Code of Alabama, 1975, as amended.  Municipalities may adopt zoning ordinances to govern development within their municipal boundaries, but they cannot extend their zoning powers into adjoining unincorporated areas.  Counties have far more limited zoning powers under Alabama law than municipal governments.  Under Title 11, Chapter 19, Section 3 and Title 4, Chapter 6, Section 4 of the Code of Alabama, 1975, counties are empowered to adopt special zoning ordinances for floodprone areas and airport hazard areas respectively.  However, county governments cannot use these limited zoning powers to adopt county-wide zoning ordinances without special legislation.  To date, only four counties in Alabama have been granted county-wide zoning powers through special legislation – Jefferson, Baldwin, Lee, and Shelby.  The need for special legislation is a major political constraint to zoning in unincorporated areas. If the county will not or cannot pursue special zoning authority.....then the city or town could consider annexing...” (East Alabama Regional Planning and Development Commission, 1998).

6. Conclusion and Recommendations:

In conclusion, Alabama lacks many of the conservation tools available to other states and could refine and make greater use of the many of the tools already available.  The nature and extent of the decline of aquatic species in Alabama provides at least one indication of the need for new tools and the refinement and greater use of existing tools.  Eleven recommendations are given below.  The list has not been prioritized:

· Improve Alabama Water Quality Policy by setting higher use classifications, implementing the antidegradation policy, creating and using TMDL watershed restoration plans, and establishing biological and nutrient criteria.

· Establish a viable permitting system for water withdrawals in capacity stressed watersheds of Alabama such as the Coosa, Tallapoosa, Cahaba, and Black Warrior.  To that end, the Office of Water Resources should initiate Critical Use Studies for these basins as defined in the Alabama Water Resources Act.

· Expand and make greater use of the state Endangered Species List

· Add species to the federal Endangered Species list where necessary, particularly the Alabama sturgeon.

· Work with US Fish and Wildlife Service to implement protection plans, particularly Mobile Basin Aquatic Ecosystem Recovery Plan, and to implement endangered species protection strategies such as spring ecosystem conservation efforts.

· Increase landowners access to information regarding conservation easement options (possibly through publications, web page, toll free phone number, etc)

· Implement non-mandatory source water protection provisions of the Safe Drinking Water Act (while aquatic ecosystem protection is not the objective of the Safe Drinking Water Act, implementation of source water protection provisions of the Act would benefit species, ecosystems and communities as well as drinking water)

· Pass legislation to give citizens of Alabama counties the power to decide for themselves - through referendum vote - if they wish their county to have the power to zone.
· Pass a State analog to the National Environmental Policy Act. Such a law would require greater scrutiny of state funded projects such as state road construction, bridge repairs, etc.
· Establish an instream flow policy for the state of Alabama, possibly using a mean monthly flow approach.  The Georgia Wildlife Resources Division of the Department of Natural Resources has suggested creation of such a policy for the state of Georgia.
· Establish a State Scenic Rivers Program in Alabama.  Consider use of South Carolina’s voluntary program as a model.
Chapter 4:  Conclusion and Unified Recommendations

In conclusion, Alabama’s aquatic ecosystems are threatened and endangered and need increased protection efforts.  Current laws, policies, and programs to protect Alabama’s aquatic resources are inadequate.  Thus, the following consolidated recommendations are provided:

Water Use Management:

1. Alabama’s Office of Water Resources should declare the Black Warrior, Cahaba, Coosa, and Tallapoosa Basins as “Capacity Stressed” and implement a permitting system for water withdrawals and programs to encourage the efficient use of water resources.
2. Alabama municipalities and towns should carefully consider all viable alternatives before constructing new dams on our state’s remaining free-flowing river systems.  
3. Efforts to use our water resources more efficiently should be aggressively pursued.
Water Quality Policy and Environmental Management:

1. The Alabama Department of Environmental Management should be adequately funded, and funding should be tied to performance targets.

2. The Alabama Environmental Management Commission should be restructured. 

3. Alabama should fully implement and enforce all elements of the Clean Water Act Water Quality Standards – including its antidegradation policy, setting of use classifications, and development and implementation of TMDL water quality restoration plans.

4. Alabama should establish an in-stream flow policy.

5. The Alabama Legislature should empower County governments to engage in land use planning activities to protect critical water resources.

6. Alabama should pass a state law comparable to the National Environmental Policy Act.

Increase Grassroots Watershed Efforts:

1.  Grassroots and local conservation and stewardship efforts should be encouraged. A locally-based grassroots watershed guardian and collaborative watershed forum should be established in every Alabama watershed and should cover approximately each one hundred square mile watershed. 

Science and Endangered Species:

1. Over the past decade, the US Fish and Wildlife Service has increasingly focused its attention and resources on the two most imperiled taxonomic groups – mussels and snail species.  The Service deserves credit for making tremendous progress in increasing understanding of these species and developing and implementing recovery plans for them.  

In addition, a number of additional fish species should be considered for federal protections.  An incomplete list of suggested species that should be considered for threatened or endangered status follows.  Some are already candidate species.  All are listed as threatened species in Aquatic Fauna in Peril by G.W. Benz and D.E. Collins (1997).  That list is included in Appendix A.

Fish Species Deserving Consideration for Federal Listing

Alabama sturgeon 

(Scaphirhynchus suttkusi)

Southern Cavefish 

(Typhlichthys suberraneus)

Spring pygmy sunfish 

(Elassoma alabamae)

Warrior darter 

(Etheostoma bellator)

Holiday darter 

(Etheostoma brevirostrum)

Vermilion darter 

(Etheostoma chermocki)

Lipstick darter 

Ashy darter 

(Etheostoma cinereum)

Crown darter 

(Etheostoma corona)

Coldwater darter 

(Etheostoma ditrema)

Lollipop darter 

(Etheostoma neopterum)

Tuscumbia darter 

(Etheostoma tuscumbia)

Coal darter 

(Etheostoma brevicauda)

(Etheostoma chuckwachatte)
2.  Comprehensive malacological (i.e. mussel) surveys of Coosa tributaries providing likely habitat for endangered mussels should be conducted.  These surveys are particularly needed for the high quality tributaries draining Talladeega National Forests:  Terrapin Creek, Hatchet Creek, Weogufk Creek, and Choccolocco Creek.

3.  Detailed hydrologic and geomorphic studies of watersheds experiencing headcuts or other destabilizing affects should be conducted.  These studies are particularly needed from the upper and lower Tombigbee drainages and in areas of lower Tallapoosa such as in the Uphapee watershed. 

4. Habitat fragmentation studies should be initiated in basins of concern.  National Forest watersheds provide good candidates for such studies. The Upper Choccolocco Watershed including Shoal Creek Watershed should be considered as a top priority for initiation of such a study.

5. Continued monitoring for fishes of concern should be conducted.  Additional monitoring of coastal plains watersheds is particularly needed.

6. Continued research on species of concern is needed:  taxonomic, life history, toxicity, etc.

Site Specific Conservation for the Protection of biological diversity

For the protection of biological diversity, site-specific conservation should focus on the protection of the following areas.  The following efforts for these areas should be considered:

Cahaba – Increasing conflicts between population growth and suburban growth should be anticipated and proactive efforts to lessen conflicts taken immediately.  Water quality protection and growth management efforts will be critical to maintaining and improving the health of the Cahaba.  Instream flows should be secured below the Highway 280 municipal water supply dam.  A habitat fragmentation analysis of the basin should be conducted and consideration should be given to removal of small dams (for example, the “marvel slab”).  Support should be provided to the Cahaba River Society to continue its efforts to achieve all of these and other objectives.

Lower Alabama and Tombigbee Rivers – Fish passage structures should be created to pass fish around the lowermost Tombigbee and Alabama dams.  Large industrial discharges should be closely monitored.

Sipsey River – land acquisition and purchase of conservation easements from voluntary sellers should be undertaken.  Voluntary, land use stewardship should be actively encouraged.  The values of the Sipsey as a recreational resource should be promoted and access to the river should be improved. The recent siting of a large corporate hog farm near the Sipsey just upstream of habitat for a number of endangered mussel species should be cause for concern. Trend stations should be established on the Sipsey River to monitor water quality, particularly downstream from this combined animal feeding operation. Conservation efforts should be combined with economic development strategies for the area. 

Locust Fork River – Aggressive efforts should be undertaken to identify long range options to meet water supply needs without construction of a main stem impoundment on the Locust Fork.  Increased investment in water efficiency should be made in the Birmingham Water Works Board’s Service area.  Efforts should be taken to protect water quality from potential and actual adverse impacts from agricultural run-off in the upper watershed and from industrial discharges and urban run-off in the lower watershed.  The Locust Fork Creek should be considered for classification as an Outstanding Alabama Water by Alabama Department of Environmental Management and Alabama Environmental Management Commission from its confluence with Calvert Prong downstream to its confluence with Five Mile Creek.  Use Classifications of Five Mile and Village Creek should be upgraded to Fish and Wildlife or higher.

Paint Rock River – Continued investments should be made in local conservation and education should be made through the Paint Rock River Initiative.  National and inter-national conservation organizations should provide resources and technical support to the Paint Rock River Initiative and should not engage in any activities without prior support and approval of Paint Rock River Initiative and local citizens.

Upper Tombigbee – habitat restoration program:  A local cost share partner should be identified to support a major habitat restoration initiative by the Army Corps of Engineers under Section 206 and 1135 of the Water Resources Development Act.  Large Scale restoration efforts are needed in this basin to control the impacts of channelization and in stream gravel mining.

Tallapoosa River – A minimum instream flow agreement should be secured from Alabama Power Company to improve free-flowing aquatic habitat below RL Harris dam downstream to Lake Martin.  Aquatic populations on the Tallapoosa River below Thurlow dam should be monitored to ensure that recent flow agreements are protective of species.  Efforts to engage land owners in stewardship and increase participation in grassroots watershed stewardship organizations should be encouraged.

Choccolocco Creek Watershed - The Choccolocco Creek Watershed Conservancy District should be supported.  Formation of a companion nonprofit, grassroots watershed guardian organization should be considered to encourage the protection of the Choccolocco Watershed.  Efforts to acquire long term funding for local efforts in the Choccolocco Watershed should be encouraged.  A study of habitat fragmentation in the Watershed should be conducted.  Removal of small impoundments should be considered as a viable means of decreasing habitat fragmentation and improving conditions for listed species in the watershed.  Efforts to remediate PCB contamination in the watershed should be initiated and designed in a manner to minimize if not eliminate adverse impacts to rare, endangered, or at risk species in the watershed.  The upper Watershed areas on National Forest lands should be considered for designation as an Outstanding National Resource Water by ADEM and the AEMC.

Hatchet and Weogufka Creek Watersheds –  Local land use stewardship should be encouraged.  A watershed forum is underway to engage citizens, landowners, and governmental agencies in dialogue.  These efforts should be encouraged.  Special protective designations for these Creeks should be applied. Hatchet Creek should be classified as an Outstanding Alabama Water and the Creek’s headwaters should be considered for designation as an Outstanding National Resource Water.  A local restoration effort should address stream-bank erosion created by a fallen bridge just below Highway 231.

Choctawhatchee – A grassroots watershed protection organization should be established for the Choctawhatchee Watershed in Alabama.  Water monitoring efforts by citizens (through Alabama Water Watch) and government agencies should be considerably increased.  Appropriate segments of the Choctawhatchee should be considered for classification as an Outstanding Alabama Water. Conservation efforts should be combined with economic development strategies for the area – for example, using “ecotoursim” to protect the Sipsey while increasing revenues for the County

Spring ecosystems in the Tennessee, Black Warrior, and Coosa River Basin should be protected.  Springs provide important habitat for rare, at risk and endangered species and focused outreach should be conducted to landowners living adjacent to spring ecosystems harboring species of concern.

Appendix A:  Alabama Aquatic Fishes in Peril

List created from Aquatic Fauna in Peril by G.W. Benz and D.E. Collins (1997) and range maps from Fishes of Alabama by  M.F.Mette, P.E. O’Neil, and J.M. Pierson (1996).

BR= Big River


SP= springs


AF= Altered Flow


SR= Small Range

MR= Medium River

CA= caves


NPSP= Nonpoint-source Pollution

CR= Creeks


DI= Diadromous


PSP= Point-source Pollution
Species



Common Name

Habitat

Reason for Status

Acipenser fulvescens

Lake Sturgeon

BR

AF

Acipenser oxyrhynchus

Gulf Sturgeon

DI

AF

Scaphirhynchus suttkusi

Alabama Sturgeon
BR

AF

Alosa alabamae


Alabama Shad

BR

AF

Campostoma caerulea

Blue Shiner

MR/CR 
NPSP

Campostoma callitaenia

Bluestripe Shiner

MR

NPSP

Cyprinella monacha

Spotfin Chub

MR

AF, NPSP

Notropis albizonatus

Palezone Shiner

MR

NPSP, AF

Notropis cahabae


Cahaba Shiner

MR

NPSP

Cycleptus elongatus

Blue Sucker

BR/MR
AF

Lagochila lacera


Harelip Sucker

MR

NPSP, AF

Noturus munitus


Frecklebelly Madtom
MR

AF, NPSP

Speoplatyrhinus poulsoni

Alabama Cavefish
CA

Small Range

Fundulus albolineatus

Whiteline Topminnow
SP

SR, PSP

Cottus pygmaeus


Pygmy Sculpin

SP

SR

Elassoma alabamae

Spring Pygmy Sunfish
SP

AF, NPSP

Etheostoma boschungi

Slackwater Darter
CR

AF, NPSP

Etheostoma brevirostrum

Holiday Darter

CR

AF, NPSP

Etheostoma chermocki

Vermilion Darter

CR

SR

Etheostoma chuckwachatte
Lipstick Darter

CR/MP
NPSP, SR

Etheostoma cinereum

Ashy Darter

MR

NPSP, AF

Etheostoma corona

Crown Darter

CR

SR, NPSP

Etheostoma ditrema

Coldwater Darter

SP

NPSP, AF

Etheostoma douglasi

Tuskaloosa Darter
CR

NPSP

Etheostoma neopterum

Lollipop Darter

CR

SR

Etheostoma nuchale

Watercress Darter
SP

NPSP, AF

Etheostoma trisella

Trispot Darter
CR
AF

Etheostoma tuscumbia

Tuscumbia Darter
SP

AF, PSP

Etheostoma wapiti

Boulder Darter

MR

AF

Percina aurolineata

Goldline Darter

MR

NPSP, AF

Percina brevicauda

Coal Darter

MR

AF, NPSP

Percina burtoni


Blotchside Logperch
MR

AF, NPSP

Percina lenticula


Freckled Darter

MR

AF, NPSP

Percina tanasi


Snail Darter

MR

AF

The following species do not occur in Alabama but do occur in the Mobile Basin.

Etheostoma etowahae

Etowah Darter

CR

NPSP

Percina antesella


Amber Darter

MR

AF, NPSP

Percina jenkinsi


Conasauga Logprech
MR

SR

Appendix B:  A note on Poverty and Race in the lower Coastal Plains

Efforts to promote the stewardship of the lower Coastal Plains aquatic ecosystems will require new approaches sensitive to the socio-economic cultures of the Coastal Plains of lower Alabama.  These comments are also relevant to efforts to protect the Lower Tombigbee, Alabama, and Chattahoochee systems and portions of the lower Tallapoosa system.

The environmental movement in the United States is predominantly white, middle to upper income, and urban to suburban:  a description which defines the opposite of conditions in most of Alabama’s coastal plains.  Such organizations have little chance of encouraging successfull stewardship and conservation in Alabama’s coastal plains.  

Macon, Bullock, Barbour, Lowndes, Wilcox, Dallas, Perry, Hale, Grene, Sumber, Choctaw, Marengo, and Clarke Counties are all from 42.2% to 85.6 percent African American (1990 census data.  Compiled and mapped by Tuskeegee University).  Over twenty per cent (20%) of the population of all of these Counties is below the poverty line (1990 census data.  Compiled and Mapped by Tuskeegee University).  In addition, 20% or more of Lee, Russell, Pike, Crenshaw, Covington, Escambia, Conecuh, Monroe, Washinton, Pickens and Mobile Counties are below the poverty line.  In some localized areas, almost 50% of the population is at or near the poverty line (1990 census). 

Stewardship efforts in these counties must go hand in hand with broader economic development and educational efforts. 
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� numbers given in Neves et al. were modified to reflect recent listing decision for six snails


� EPA has just proposed to add approximately 120 waters to the state’s current 303(d) list with a public hearing scheduled for March 11, 1999.


� A list of federally protected species from the Tennessee Basin in Alabama is provided under the biology section of Chapter 1


� Endangered and Threatened refers to federal listing status under the Endangered Species Act.


� Special Concern as used in this table is a designation used by the American Fisheries Society for freshwater mussel species which are declining in range and/or numbers of individuals.


� This is also a designation of the American Fisheries Society reflecting greater evidence of decline than is 	suggested by the previous category.


� It is unlikely that the Alabama sturgeon is extinct. An individuals was sighted in 1985 and two additional specimens were captured in 1995 and one additional specimen was collected in 1998.


� Special Concern as used in this table is a designation used by the American Fisheries Society for freshwater mussel species which are declining in range and or numbers of individuals.


� This is also a designation of the American Fisheries Society reflecting greater evidence of decline than is 	suggested by the previous category.





1
96

