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Executive Summary

The Mobile Bay National Estuary Program (MBNEP), in partnership with Mobile County Soil
and Water Conservation District, contracted with Dewberry to develop the Bayou La Batre
Watershed Management Plan (WMP). Dewberry brought together a team of highly qualified
experts to develop this WMP and focused the plan around the six values identified in the
MBNEP Comprehensive Conservation and Management Plan:

e Water: Environmental Science Associates
e Coastlines: South Coast Engineers

e Access: Biohabitats

e Fish: Dauphin Island Sea Lab

o Heritage: Parker Martin Consulting Group
e Resiliency: Dewberry.

This WMP is organized into the following sections:

e Section 1 provides an introduction to the plan and an overview of the purpose.

e Section 2 describes the Bayou La Batre Watershed, providing background on
characteristics and current conditions—including topography, hydrology, habitats,
demographics, land use, etc.—to provide an understanding of current and historical
conditions and insight into the problems of concern.

e Section 3 evaluates the existing conditions within the Watershed and helps to focus
management efforts to address the most pressing needs.

e Section 4 identifies the critical areas and issues within the Watershed. These issues
help shape the overall goals of the WMP and determine what information is needed to
accurately define and address community concerns.

e Section 5 discusses the goals and objectives used to guide the development of the
management measures and also examines regulatory drivers and constraints to
restoration.

e Section 6 describes the conceptual management measures considered to address the
challenges and features of this WMP.

e Section 7 provides implementation strategies that include timelines, potential action
items, and prospective partnerships to help facilitate the implementation of the
identified management measures.

e Section 8 discusses the regulatory framework of laws, regulations, and ordinances that
pertained to water quality, stormwater management, erosion and sediment control,
coastal zone issues, wetlands and other surface waters, and land disturbance activities, as
under the jurisdiction of the Federal, State, County, and City of Bayou La Batre
governmental entities.

e Section 9 presents a financial strategy, including available sources of funding (i.e.,
grants, partnerships, etc.) for restoration projects, and examines innovative mechanisms
and alternatives for leveraging funding sources.

e Section 10 details the public outreach and community involvement efforts needed for
successful implementation of this WMP.
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e Section 11 outlines a monitoring program to evaluate the success of the management
measures over the 10-year planning period.

THE WATERSHED

The Bayou La Batre Watershed is located in the Escatawpa River Basin and forms in southern
Mobile County. The Watershed is defined by the U.S. Geological Survey (USGS) 12-digit
hydrologic unit code (HUC) as HUC 031700090102 (USGS 2013) and receives drainage from
several named tributaries: Hammer Creek, Bishop Manor Creek, and Carls Creek; and multiple
unnamed tributaries, which all flow south into the Bayou. The total drainage area of the
Watershed is approximately 19,562 acres (30.6 square miles) and includes the 5.46 mile length
of Bayou La Batre, a tidally influenced waterbody, with a water use classification of Fish &
Wildlife (ADEM 2009).

According to the National Land Cover Database 2011 (Homer et al., 2015), the land use and land
cover within the Bayou La Batre Watershed is primarily characterized by three classifications:
urban (14%), upland communities (56%) and wetland communities (29%). These three
classifications total 99% of the land use and land cover of the Bayou La Batre Watershed.

CRITICAL ISSUES AND AREAS

The WMP Team carefully listened to the community and stakeholders to gain insight into their
issues, needs, and concerns. The result of this engagement reflects the depth of understanding
among stakeholders that protecting the quality of the Watershed is intrinsically tied to
protecting the local culture and economy. A combination of responses to (a) Improved water
quality, (b) Protecting wetland habitats and (c) Preservation of natural sites represents 46% of
all stakeholder primary concerns. This extensive public outreach and engagement process
resulted in a community common vision for the Watershed:

Vision: To transform the Bayou and its watershed into a healthy and vibrant community
amenity to Coastal Alabama that supports robust habitat; provides increased public access;
serves as an economic engine supporting the seafood and shipbuilding industry and
ecotourism; and celebrates and preserves the rich culture and heritage of the area.

In developing this plan, the WMP Team utilized a community-centered, comprehensive
approach to watershed management planning. The WMP Team incorporated the U.S.
Environmental Protection Agency (EPA)’s six steps in watershed planning, guidance from the
MBNEP Comprehensive Conservation and Management Plan (CCMP), Clean Water Act Section
319, as well as other regional planning initiatives. The goal was to establish a WMP that was
founded on equitable and practical restoration and remediation alternatives. In developing this
comprehensive, community-based approach, the WMP Team endeavored to provide a clear
vision to guide the planning process while always keeping the end goal in view — restoring the
ecological and cultural vitality of the Watershed and its community.

The critical areas and issues to address in restoration of the Bayou La Batre Watershed have
been prioritized into the categories listed below.

o Water quality - Identifies actions to reduce point and non-point source pollution
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(including stormwater runoff and associated trash, nutrients, pathogens, erosion and
sedimentation)

¢ Fish/Habitat - Identifies actions to reduce the incidence and impacts of invasive flora
and fauna and improve habitats necessary to support healthy populations of fish and
shellfish.

e Access - Characterizes existing opportunities for public access, recreation, and
ecotourism through access to open spaces and waters within the watershed.

o Heritage — Identifies customary uses of biological resources and identifies actions to
preserve culture, heritage and traditional ecological knowledge of the watershed

e Coastlines - Assesses shoreline conditions and identifies strategic areas for shoreline
stabilization and fishery enhancements

e Resiliency - Identifies vulnerabilities in the watershed from increased sea level rise,
storm surge, temperature increases and precipitation and methodology for improving
watershed resiliency through planning and management

This comprehensive approach to watershed management will maximize benefits to upland
agriculture, urban growth, seafood harvesting, boat building, and the overall quality of life for
citizens in the watershed

RECOMMENDED MANAGEMENT MEASURES

The Watershed Management Team developed a list of recommended Management Measures to
achieve the goals established for the Bayou La Batre Watershed (discussed in detail in Sections 6
and 7).
e Reduce the amount of trash in and entering the bayou and tributaries
¢ Reduce nutrients and sediments in stormwater runoff and address nuisance flooding
in yards and streets
o Remove sanitary leaks, Sanitary Sewer Overflows and illicit discharges into the bayou
and tributaries
¢ Reduce the occurrence of nuisance and/ or exotic species with focus on the bayou
e Promote habitat protection, conservation, and restoration
e Increase citizen access to coastal resources
e Promote tourism, ecotourism, and diversify the local economy
e Promote resiliency and adaptive management strategies
e Address the City of Bayou La Batre’s comprehensive planning and development
e Promote environmental outreach and education

IMPLEMENTATION OF MANAGEMENT MEASURES

Momentum has been building over the years to transform the Bayou and its watershed into a
healthy and vibrant community that supports robust habitat; provides increased public access;
serves as an economic engine supporting the seafood and shipbuilding industry and ecotourism,;
and celebrates and preserves the rich culture and heritage of the area. With the development of
this WMP and the activities involved (i.e. public meetings, committee meetings), the timing is
right to build upon the involvement of current audiences and invite more to participate in this
work.
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Implementation of the Bayou La Batre Watershed Management Plan will require leadership and

substantial funding. The initial leadership to begin implementation of the Watershed
Management Plan will be provided and led by an appointed watershed coordinator position.

Upon approval of the Bayou La Batre Watershed Management Plan, the watershed coordinator
should begin immediately to implement the recommended management measures. Many of the

management measures can be implemented concurrently as the necessary funding becomes
available.

To achieve maximum effectiveness, implementation efforts should monitor a variety of
management measures and indicators, including but not limited to the following.

e acres of wetlands preserved

e acres of wetlands restored

e miles or acres of riparian buffer restored

e acres treated for invasive plant removal

¢ number of septic tanks inspected and serviced and/or taken out of service

e number of alternative on-site sewage disposal systems installed

e miles of livestock exclusion fencing installed

e number and type of agricultural Best Management Practices (BMPs) implemented,
e miles of waterway restored

In addition, a comprehensive watershed water monitoring system should be designed and
implemented to accurately monitor trends in Watershed conditions and parameters. All
monitoring activities should be conducted in accordance with the Mobile Bay Subwatershed
Restoration Monitoring Framework, and state and federal Standard Operation Procedures
(SOPs). A vital element of the Watershed Monitoring Program will be volunteer citizen
participation to enable successful implementation and establish a sense of community
ownership within the Watershed.

@ Dewbel'l'y Mobile Bay National Estuary Program | BLB Watershed Management Plan

ES-1



Acknowledgements

Development of the Bayou La Batre (BLB) Watershed Management Plan (WMP) was made
possible by funding provided by the National Fish and Wildlife Foundation (NFWF) Gulf
Environmental Benefit Fund (GEBF). The Mobile Bay National Estuary Program (MBNEP) was
the recipient of this funding and partnered with the Mobile County Soil and Water Conservation
District (MCSWCD) to select a consultant team to prepare the WMP.

Dewberry was selected to manage and prepare the WMP. Dewberry personnel were responsible
for project management and leading the environmental health and resiliency, finance,
management measures, and implementation tasks. The Dewberry Watershed Management
Planning Team (WMP Team) consisted of the following firms: Environmental Science
Associates (ESA) was the lead for water quality evaluations; South Coast Engineers led shoreline
evaluations; Dauphin Island Sea Lab (DISL) led habitat assessments; Biohabitats evaluated
public access opportunities in the watershed; and Parker Martin Consulting Group (PMCG) led
the public outreach and culture and heritage tasks.

The WMP Team would like to acknowledge the following individuals for their insights and
assistance in developing this WMP.

Bayou La Batre Steering Committee

Reang Ly Ang, Vietnamese Community

Kieu Lien Atwell, Vietnamese Community

Reverend Dennis Bennet, Freewater Baptist Church

Lori Bosarge, Coastal Response Center

Bountrath Bouasanouvong, Laotian Community

Ken Buck, Buck Farms

Sharon Castelin, Citizen Stakeholder

Ida Mae Coleman, BLB City Commission

Chris Collier, Business Owner

Bobby Dixon, Citizen Stakeholder

Bret Dungan BLB Mayor (2013-2015)

David Esfeller, Esfeller Farms

Judy Haner, The Nature Conservancy

Reverend Joseph Hayes, Sweet Bethel Baptist Church

Philip Hinesley, Alabama Department of Conservation and Natural Resources (ADCNR)
Lynn Huynh, Viethamese Community

Annette Johnson, BLB Mayor (2015-2016)

Cristie Keovoravong, Laotian Community

Col. Roosevelt Lewis, BLB Planning Commission

Nancy McCall, Citizen Stakeholder

Shannon McGlynn, Alabama Department of Environmental Management (ADEM)
Christian Miller, MBNEP

Roger Milne, Citizen Stakeholder

Joyce Nicholas, Natural Resources Conservation Service (NRCS)
Randy Nicholas, MCSWCD

@ DGWle'I'Y' Mobile Bay National Estuary Program | BLB Watershed Management Plan |i



Thi Nguyen, Vietnamese Community
Andy Overstreet, Businessman

Wanda Overstreet, Citizen

Dena Pigg, BLB Chamber of Commerce
Jeremy Sessions, Citizen Stakeholder
Randy Shaneyfelt, ADEM

Terry Sue Smith, Citizen Stakeholder
Velma Jean Steel, Citizen Stakeholder
Julian Stewart, Alma Bryant High School
Roberta Swann, MBNEP

The WMP Team would also like to acknowledge the following people who provided data,
information, and assistance vital to the development of this WMP:

Ernie Anderson, Seafood Association

Raymond Barbour, Junior Barbour Seafood

Craig Bryant PolyEngineering

Marlon Cook, Cook Hydrogeology, LLC

Doug Cote, Mobile Area Water and Sewer System (MAWSS)
Ron Davis, Mobile County Revenue Commission (MCRC)
Bentley Dearmon, NRCS

Carl Ferraro, ADCNR

Bill Hibberts, City of BLB

Dan Irvin, Geological Survey of Alabama (GSA)

Jenny Jacobson, U.S. Army Corps of Engineers (USACE)
Steve Jones, GSA

Scott Kearney, City of Mobile

Jeremiah Kolb, ADCNR

Heat Lannie, BLB Chamber of Commerce

Mike McClantoc, BLB Utility Board

Ashley Peters, ADCNR

Victoria Phaneuf, University of Arizona

Sylvia Raley, BLB Utility Board

Justin Rigdon, ADEM

Greg Ryland, CDG Engineers and Associates

Travis Short, Horizon Shipbuilding

Dr. Eric Sparks, MS-AL Sea Grant

Lynn Stewart, Alma Bryant High School

Jody Thompson, Auburn University

David Tidwell, GSA

Dr. Barry Vittor, Vittor and Associates, LLC

Dr. Bill Walton, Auburn University

Jimmy Warren, City of Bayou La Batre

Brad Williams, NRCS

@ DGWle'I'Y' Mobile Bay National Estuary Program | BLB Watershed Management Plan |ii



The development of this WMP was a collaborative effort among the managing agencies (NFWF,
MBNEP, MCSWCD), WMP Team, BLB Steering Committee, resource agencies, and the
communities in and around the Bayou La Batre Watershed. The WMP Team sincerely
appreciate everyone’s passion and commitment to the betterment of the Bayou La Batre

Watershed.

@ Dewberry' Mobile Bay National Estuary Program | BLB Watershed Management Plan |iii



TABLE OF CONTENTS

30 B0 0T 16 (et () o HU SRS 22
1.1 PLAN PUTPOSE ...ttt ettt ettt e et esate e s te e st e e s st e e s st e e s stesssaesssaeesssaessssaesnnne 22
1.2 Period Addressed by the Plan.........cocuieiriiiriiiiniieiiteeeiteeeteetteeeee e esre e ae e sae e e e 23
1.3 Watershed Management Planning Teaml.........cccceerrvuiirriieiiniieenriieeenieeerreeerneeeseeesseeessneesnne 23
1.4 DOCUMENT OVEIVIEW ..eeveeiieieeiiierieeeeeeeeeeriirereeeeeeeeessesssssesesseessessessssesssesesssesssssssssssessssssessssanes 24
1.5 PUDLIC PartiCiPation .....cceeveiieiieiieieiitecieeeteeete ettt e st e st ssta e s s e e s s sa e e ssaeesanaeennne 25
1.5.1 Stakeholder Outreach and Engagement ..........cccceevueiriieeniieenniieennieenieeereeeseeeeevee e 25
1.5.2 COMMUNILY MEELINES ...vverererereiieeriieeeiieeriieeniteestteesrteesteessaeessseesssaessssaessasaesssseesssees 26
2 Watershed DeSCIIPTION ....ccevuiiiriieiriieieiieeeteeete et e st e e st e e sbee s s reeesseeessaeesasaeessseesssseeens 27
2.1 Physical and Natural Setting........cccceevieirrieiriieinieerteeritesste st essve e s steessreeesseesssneeens 28
2.1.1 Watershed BoUNAATy ........coovuiiiriiiiniiiiieeetcctect ettt st e re e s te e e sae e s aaeesane 28
2.1.2 Hydrology & CHIMALE .....ccc.eeriiriienieeiteeieete ettt ettt sttt et e sae e s s e s eeae s 28
2.1.2.1 SUTrface Water RESOUTCES .....cccveieeureieeiiieeiieeeiieeecteeecaeesseteeestreesssaeesssseesssaeessssessseessnnes 28
2.1.2.2 GroUNAWAter RESOUICES .....ccccuveieeieeriiieeeiieeeiieeecteeesteesseteesseaeeessaeesssseesssaeessssessseessnnes 29
2.1.2.3 CHIMALE.....utieeeeiiieececieee ettt e eee e e ee e e e eeetreeeeeesaeeeeeesssaeeeessseeeeessasaeeensssaeeessssaeennnnes 30
2.1.2.4 Rainfall & FIOOAING.......ceeeiuiiiiiieiiieceiieeeieeccite ettt e eere e sete e e ste e s seae e s seae e e aae e s sanaeennns 31
2.1.3 Topography & FIOOAPIAINS .......ccueeeeveeriieeiiiiieiieeecieeeciieeesieeeeseeeeesraeessaseesvaeessaeessvaesnanes 32
2.1.3.1 GEOLOZY .ueeiurieieiieieiieeectte e ettt eecee e e stte e et e e s eteeeebee e e bt e e e seeeessaeeassaeessaeaasaeassaeesssaenraaeanes 36
Lo B2 T o) | R 36
oI e e T T<Ta 100 1<) oL <SRN 36
2.1.4. Vegetation and WildIife .........cooviiriiiioiiececeeceee ettt 38
2.1.4.1 VEZETATION .eeeiiiiiiieiieiiieeieciteeeestt e e seeieee s e seate e e s s seeee e s s sbaeesessssaeeesssssaeasssssssaesssssseeeensnnes 39
Lo BB I VY5 1 (a1 (<Y 39
2.1.4.3 PrOteCted SPECIES....eeieiieeeiieeeieeeetieeeee ettt e et e st e s e tee e s teessaeeesbeeesasaeesssaessssaaennes 40
2.1.4.4 SEINSIEIVE ATEAS......cccciiiiiiiiiiiiiiieiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseesreresseerererrrsrsrssrsasararsssrsaaae 41
2.1.4.5 INVASIVE SPECIES ..eeieuurrieiieiiiieiieiitteeesiiteeeesireeeessreteeesssreeesssssaeessssssaeesssssseessssssssesssssssees 41
2.2 Land Use and Land COVET.......ccccuuuurireiiiiiiiiriiieereeeeeieeierrerereeeeeessessssssesssesssssessssssssssssesssssenns 42
2.2.1 Historic Land Use and Land COVEL .......cuvevereeiiiiiiirierereeeeeeeiienreereeeeeesessssssssssssecessssssnnns 42
2.2.2 Current Land Use and Land COVEL .........uuuveereeieiiiiiiiirereeeeeeeiienrrereeeeeessssssssssssssecessssssnes 44
2.2.3 FISHETIES cuvvvreeiiiiectitieee ettt eeerttree e e e e e s sesssaseeeseeeesssssssssassseeessensasssssansreeesssaen 47
2.2.4 WELLAIIAS covvveeiiiiiiiiiiieee ettt e e e e e e eensbaaeeeeeeesesssssssasseeeeesensanssssansreeessseen 50
2.2, 5 SETEAINIS euuuuueieeeeerteuueeeeeeeeeeretrnneaaeeeeeereessnnnasaeeesssssssnnnnsesesssssssnnsnnsessessssssnnnnsessessssssnnnnnneseens 54
2.2.5.1 Designated and DeSired USES .........ceevuieiriieiniieiniieiniiessiteessiteesreeesseeesseeesseessseessanes 56

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

1



2.2.0 FOTESTEA ATCAS.....eeeeieeieieeeeeiieeeeeciteeeeecteeeeeeetreeeeeessseeeeesssaeeeeessaseesessaseeeansseesesssseesensssens 57

2.2.7 AGICUITUTAl LANAS.....ieiiiieeiiieeiiieeeieeceieeeete et e st e e vee s etee s s teessaeessbaessssaeesssaeesssaesnnes 58
2.2.8 OPEI SPACE...ceiiuiriieiiiiiieeieiitteeeeette e ettt s st e e s s e st e e s s e sbaeessesraeesesssraeesesnsraeesessssaessesnsee 58
D30 B o R UCT6) T 60 s WU URRTN 59
2.2.10 DEVEIOPEA ATEAS .....eeouieeiiiiieeiteieete ettt ettt e st e st e st e s bt e st e s seesaneeneens 60
2.2.11 IMPETVIOUS COVET ....eeeiiiieiiiieiiiteeeieeeetteeettesette st te s bt e seab e e ssabeessabeeessbeessnseeesnseessnseesnnnes 61
2.2.12 TranSPOTTAtION...cccotiiiiiieiiiteeiteeette ettt se e s b e s e bt e s e bt e s ebeeesabeeesaseessaneesnne 65
2.2.12.1 ROAAS. c.eiiviiieiiiieiietetet ettt st e b s s b e e 65
2.2.12.2 Navigation Channels, Ports, and Harbors...........cceceerrviinniiiinniieniieceieceieceieeeeen 65
2.2.13 Political Institutions and BOUNAATIES...........ecevvieiirrerereeeeeieiirreereeeeeeeeernnrereeeeeeeessensnnns 69
2.2.14 FULUTE LANA USE ..uuvvriieiiiiiiiiiiiiiieeeeeeeeiiereeeeeeeeeeeinnnareeeeeeesesesssssssssessessessssssssssssesssssenns 70
2.3 Demographic CharaCteriStiCS......ccvueirrieirrierriieeririeerieeesiteessrteseeeesseeessreessseeesseesssseesssseeens 73
2.3.1 POPUIALION. .. .eieiiieiiiecccctcceete ettt et s et e e st e e e s ra e e s aa e e s aaeesaaeenane 73
2.3.2 FCOMOIMIICS ..ceeeeiiiiiiiiiieeeeeceeeceeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeesesesssssesssssssssssssssssasassssssssssssssssssasnes 75
2.3.3 LaANGUAZES. cceeitieieieeteeee ettt et e ettt et e e e s et e e e e e e e e ettt e e e e e e e nnneeaeaeeeeenan 76
2.3.4 EAUCATION cevveeiiiieiiiiiiieec ettt ettt e e e e e eeeeansbaaereseeesesesssssssssseessessasnssanereseessnns 77
3 Watershed CONAITIONS .....uvvvieiieiiiiiiiiiiieieeceeeeeieirrereeeeeeeeesnrrareeeeeeeeessssssressseeeessessssssssesseesessnnnes 79
3.1 EXisting Water QUALILY .....cccueeeriiiiiiieiieeeitcctecct sttt sttt e s sbe e s ae e e sasa e e sanaessanaes 79
75 U5 B D P B 10101 ¢ SO PR 81
3.1.2 Water Quality Assessment of Bayou La Batre EStuary........cccccceeevveervieeniieenieeenseennnne 86
1.3 PAtNOZENIS. ..ciiiiiieiieeeeee sttt e s st e et e et a e e s ba e e s aaeenabaeens 95
3.1.4 CONTAIMINAINLS c.eveieiiiiiiiiieiiieieieirieteeeeeteeeerteteeereeererererererererererererersrsssssssssssssssssssssssssssssnsssnnnn 98
3.2 EXisting Water QUAlILY ......ccueeevieiriieiniieenieeeteeete et et e st e e st e e st e e s re e e saaeesaaessasaessasaees 98
3.2.1 Watershed Water Quality Assessment CONClUSION .........ceeecuveeriieiecieesiieeeieeeeneeeseeeeane 99
3.3 Habitats and ECOSYSTEIM SEIVICES ....ccccveerrurerrriieeriiieieitieseirteeesstessseeessssesssseeessseesssssessssessssseens 99
B4 SCALEVEL RISE .cooeiiiiiiietieeeee ettt ettt e e e et e e sasasa s e e e e e e esesssssssaeeseeesesssssssseressaesanns 101
3.4.1 SLAMM MOUAEL....ccoeieiiiiiiii ittt ettt e e e eesseeabbaer e e e e e sessssssssereeeeeesesssssssseneeens 101
3.4.1.1 SLAMM MOAE] INPULS....ceeirieeerieeeiieieiieeeiteeeitteesteesesteeessraeesssaeeessseessssessssseessssessssaeens 101
3.4.1.2 Topography and Bathymetry.........cccceccuieieiiiiiciieicieecciteecte e eve e e sae e e 102
3.4.1.3 VEZELATION ..eeiiiiiiiieiiciitee ettt sttt e e e s tre e e s s etaee e e s sbreeeessasaeeessssaaesenssnaeesssnssaeens 102
LI B B e F=1 A2 1<) o T CA <) TR 105
3.4.1.5 SEA LEVEL RISE ....uveiiieiiieieeciieee ettt e ettt e e tee e eeetreeeeeeteee e e e naaeeeeensaeeeeensseeeeennnseaennns 106
3.4.1.6 Accretion and ErOSION .........uvieeeiiiieeeeeireeeeeeciieeeeeetreeeeeetreeeeesreeeeeeeaaseeeeesssaeesessnsaeens 106
3.4.1.7 Freshwater INFLOW........oooiiiiiieeeeeeeeee et e e e tre e e e e ear e e e e e anaaeeene 106
3.4.1.8 SLAMM RESUILS....ccccuriiiiieiieeececieeeeceiteeeeeeteeeeeetreeeeeeaeeeeeeeaaseeeeessaeeeenssseeeeensnseeeees 106

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

2



3.4.1.9 SLAMM CONCIUSIONS ...eeeieiiiieieeiiieeeeeiieeeeeeiteeeeeetreeeeeeseeeeeessaeeeeeesseseeesssseeeeesssseeeens 108

3.4.2 SLOSH MOAEL......uuiiiiciiieeeeciieee et eeectte e e eeree e e eerreeeeeeseeeeeeessaeeeessaeeeessssseeeessnsneenns 108
3.4.2.1 SLOSH MOde] INPULS.....ceiriiiieiieieiiieieiieeeiteeeiteeesieeessiaeesstseesssseessaeesssseessssesssseessseens 108
3.4.2.2 Sea Level RiSE SCENATIOS ......ueieeeeiiieeeeeiieeeeeeieeeeeeerteeeeeetreeeeesrreeeeeessaeeeeessaaeeeesssaeens 108
3.4.2.3 Digital Elevation MOdEl .........ccoiieiiiiiiiiiiiiiieiiecciteceeeceee et esveeesve e e s e e e e e s saee s 108
3.4.2.4 SLOSH MOAEL.....uuueriiiiiiiiiiieeiiieeeee ettt e e e esessaarereeeeesesssssssaeeeeeseessssnssasseeeeeas 109
3.4.2.5 SLOSH RESUILS ...ceeiieiiiieiceiieeeccctte et eeetree e eeetr e e e eeetreeeeeaaaeeeeessaeeeesnnseeeeennsaeeenns 109
IS s 1o K<) 10 o L= TS 111
3.5.1  EXISHINE DAt.ccuuiiiiiiiiiiiiiiiieeeieeeeccte ettt ettt ste s saae e s ssae e s saaeessanaesssneessanaens 112
3.5.2 ShoOreline CONAITIONS ..vvvvieiiiieiiiiiirieeeeeeeeiiiirereeeeeeeeeeeesirrrereeeeeesessessssreseseeeessesssssssesseees 113
3.5.3 Shoreline VUINerability ........cccceevieiriieiniieinieineeesteceteeste et se e aee e s s e ane s 114
B0 A CCESS cuuuuuuneiieeeiriitieeeeeeeeetttttueeeeeeeereteatnn.aaeeeerrrannn___aeetertttnnn__—aateerrtrttnnnaaeeeerrestnnnnaaeeeeerrrsnnnn 117
3.6.1 Previous Studies & EXiSting Data ........cccceerrviieriiiieriiiieiniieneitecsieeseieeeseeeesaeeesseeesnaeens 117
3.6.2 Public AcCess & OPEN SPACE .....cocueeriiriiieieeeieeite ettt et et s s s e e s eneesanes 119
3.6.3 Property OWNETSHID ....ccociiiiiiiiiiieiniiectece ettt e e sae e e s e e e s e e e s e e essaessnaees 120
3.6.4 Access and Recreation OpPpOrtunities.......ccoocceeveieerriieeiriieennieennieeesieeesreessneessseesssneens 120
3.6.4.1 Parks and OPen SPACE ACCESS.....ccocveerrrueerriuierniueersiieersireessiseeessseeessssesssseessssesssssessssssens 120
3.6.4.2 Trails- Connectivity and Circulation (Greenway and Blueway network) .................... 124
3.6.4.3 Regional CONNECTIVITY ...ccirvvieiriieiriieiniieieiteeete ettt e csiee e s saeeessaaeessaaeessaeessneens 125
3.7 Historical, Cultural and Heritage..........cceeeveiriiiiniieiniieiniecsiecete et eseeeesaeeesneeesnees 125
3.7.1 Existing Data or "A Culture Dependent on Coastal Resources".........cccccceeeveerrveernueennne 126
3.7.2 Culture and Heritage or "Transitioning of Cultures and Heritages" .........ccccceevveeerueennne 126
4 Identification of Critical Areas and ISSUES.......ccccuveereeeieiieririerereeeeeeniiinreerreeeeeiesessrssereseseessens 127
4.1 Water QUALILY ..uveeieiieeeiieecieeece ettt eete e et e st e e e erae e e be e s sae e e saee e ssaeesseeansseassseessees 127
4.1.1 Water QUAlILY ISSUES ....ceccuieeeiieeiiieeeiieeeteeeciteeettessvteseseaeeestaeesssaeeessaeessaessssneesssesssaeens 127
4.1.1.1 STOrMWALET RUNOTT ....ovieiiiiiiiieiiitieee ettt eee sttt e e e s e sssaasee e e e e e e e ssssnssssseeeeas 127
B O oI\ V1 0 <) 1 £SO PRRPPRRRURRPRPRRRRt 128
B TR 3 b 1<)« RO 129
D05 B RS T<a 310 1<) 01 221 (o) o WU RS 130
4.1.1.5 PatNOZENS ...eieeieeceeceeee ettt ettt e e e e st e e e ra e e e aa e e e aae e e naeeeaaeean 132
4.1.2 Pollutant SOUTCE ASSESSITIEIIT .....uuvverieeieiiiiiiiirriereeeeeeeesssrreeeeeeeeesesssssssseeeesesssssssssssssesees 134
4.1.2.1 NONPOINT SOUTCES...ccuuvrieiiiiirieeeniiiietieeiteeeessieeeeessraeeesssseeesssssseesssssseessssssseesssssseassns 134
4.1.2.1.1 AGTICUITUTE ..eeevveeeiieeecteeete ettt ettt eeee e e te e e te e e aae e e saaeeessaeeessbaesssseeessaesnsneeas 134
4.1.2.1.2 CTOPIANA.....eeieriiieiiieieeectee ettt st ee et e e see e s teeesae e e sbeeessaeeessseesssseesssseesssseeensseenn 135
4.1.2.1.3 LIVESTOCK .vveeeeeiiiieeeeeeee ettt ettt e e e e e e tre e e e e snae e e e anaaee e e nsaeeeeennaeaenns 136

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 3



4.1.2.1.4 WALALILE......eeeeeeeee ettt e e aee e e e e tre e e e e sae e e e e asaaaeeeensseaeeennnseaeens 136

4.1.2.1.5 SIIVICUITUTE ...ttt e e e e e e e tae e e e e saeeeeeeanaaae e e ssaeeeeennnaeaeans 137
4.1.2.1.6 SEPLIC SYSTEIMIS. ..eiiiiiiiiiiiiiiiieeeeiiiteeeeeitteeeesireeeessaeeeesssreeeesssseeessssssaesssssseessssssseeesns 137
4.1.2.1.7 Urban RUNOTT ......ccceriiiieeeeeeee ettt e e e aee e e e e eaaee e e e anae e e e e nnaaeeens 137
4.1.2.1.8 Streambank EIOSION .......cc.uveeieiiiieeeeeiiieececeeeeeeeteeeeeeeteeeeeeeaeeeeeeassaeeeeessaeeeeensneaenns 137
4.1.2.1.9 AtMOSPheric DePOSIHION ....ccueiuiiriiiriieieeeeete ettt ettt st 138
4.1.2.2 POINE SOUTCES c.coeeveeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesesesesesreesesssesesrssrasssassssssssssssssraaaees 139
4.1.2.2.1 NPDES PEITNITS ..ccceeeeiiiiiiiiiiiiiieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesesesesreesesereserrrrsrsrsararaeeee 139
4.1.2.2.2 Construction General PEIMIIt .......cccccceeeeriiverereeieiiiiirinieeereeeeeienieinreeeeeeeessssssssssesesees 139
4.1.2.2.3 Industrial and Commercial NPDES Permits.......ccccccveeeeeeiiiiirierereeeeeeereerineeeeeeeeesenns 140
4.1.2.2.4 Phase I and IT Stormwater PEIMItS.....ccccvuvvrreeiieieiiiirerereeeeeiecnirreeeeeeeeeseennnneeeeeeees 143
4.1.2.2.5 CAFO PEITIIES c..uuuvririrrieeiieieiiiiiereeeeeeeeeeesisreeeeeeeeeeesessssssasssesessessesssssasssessessessssssssenseees 145
4.1.2.2.6 HAZardOUs WASTE.....cuvviiiiiieciiierieeeeeeeeeeirereeeeeeeeeseesraereeeeeesessesssssassseeeessessssssssansees 145
4.1.2.2.7 CERCLA SItES ...uuuuvivirrieeiieieiiiiierereeeeeeeiesissreseeeeeeesessssssssssssssessessesssssssssesesssessssssssanseses 145
4.1.2.2.8 RCRA SIEES oeiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeessesesesssssssssssssssssssssssssssssssssssssssssssseees 145
4.1.2.2.9 BIOWITIEIAS ...cieiieiiiiieieei ettt eeeeirtrreeeeeeeeseeasstareeeeeesessesssssassreeeessesssssssensees 145
4.1.2.2.10 Underground Storage TankKs .........cccceeeveerriieiniiienniiienniiesnieessieeeseeeesveeessseesssseeens 146
/B0 30 5 1 o) v | 1P USURRRUSSRE 147
4.2.1 Degraded Streams & Wetlands.........ccceeevueerriiieiniiieiniiieiitenitecsieeseieeesve e e sveeesaeeesnaeens 147
4.2.2 INVASIVE SPECIES ...eveeeieueriereriiiieeeeiiiteeeeetteeeeeseteeeeesreeesssssreeesssssseeesssssseeesssssseeessssseesssns 149
4.2.3 Altered HYATOLOZY ... .vveiriieiiiieiiiieirtecrte sttt et et e e st e e s sse e e ssaeessaaeessaeesnneens 151
4.2.4 Salt Marsh Habitat..........cooiiiiiiiieieecceee ettt e e e ee e e s e eaa e e e e naae e e e 152
4.3 RESIHEIICY . .viiiiiieiieeeteee ettt et s e e s e e e st e e s st e e s sb e e s sbaeesbaessbeessseesnnns 153
4.3.1 VUINETADIIILY ..eeeeiieeiieece ettt re e rtee e e e e e e sra e e e baeessaeeesaee e sneeensaeens 153
4.3.1.1 FIOOAING «eneviiiiieeciieeceecte ettt ettt eee e st e e e ra e e s s ae e s saeessaeesssaeeesaeesnsseesnsaeens 155
4.3.1.2 HUTITICANES ...ccooeeeeeeeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e et eeeeeeeeseeeseeeresasesessesssssssesesssssesssesaresaseees 157
4.3.1.3 S€A LeVEl RISE (SLR) ...eeiiiiiiiieiiiieiieeeeiieesiirteeeeeeeeeesssssassteeeeeeessesssssssssessesesssssssssssseesees 158
4.3.2 Adaptation PIanming .........ccccieeeiieiiiiieieieccite sttt st esaee e ve e e te e e aa e e s aa e e s aaeeenaaeens 158
4.3.3 Evacuation Planning .........ccccveieiieeiiiieiiieecciie et seteeseteeeseee e s vee e s aee e aaeesaaesssaeennnaeens 159
E N 0o T 1] 1 1 =TSSR 161
4.4.1 Bank and ShOTreline EIOSION ... ..uuuuveiiiiiiiiiiiiriiieeeeieeeesiirrteeeeeeeseessssneeeeeseeessssssssseessees 161
4.4.2 LaNd OWNETSHIP ..viiiiiiiiiiieccieeecteeee ettt ettt e ete e s ae e s saae e s saae e s ssbeessaaee s snaesnsnaeas 162
a5 AACCESS vttt iieeiiiiiteeee et e eeetttteeeeeeeeetttaat i aaeeeeeettaataeeeetettaraaaeeeetttttranaeteetterrrnnaaeeeeeererrnnn 162
4.5.1 Waterway ACCESSIDIIILY ....c.eeeriiiiiiieeiieeeee ettt 162
4.5.2 Land OWNETSHIP ...ciiiiiiiiiiiiiiecccieecce ettt sre e ste e e te e s saae e e ssaeesssaeessaaeesssaaessneeas 162

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 4



46 HETTEAZE ..vveeeeeiiieeiieiiie et ettt e s ettt e e e st e e e s s aae e s ssabtaeesssnsaaeessssaaesessssaeessssssaaeessssssaesnnnns 163

4.6.1 ECONOMIC DIVETSITY.ceeiieiuiiiiiiiiiieeiiiiiieeieeiiteeessteeesssreeesssreeeeesssaeeessssssaessssssseesssssssaeenns 163
4.6.2 TOUTISITL.....uvrieieeeeeieeeeeitteeeeeeeeeeeeeierreeeeeeeeeeeensssraaseeeeeseesasssssaseeeeeesesssnssssssasessenssnnsnsenseees 164
4.6.3 WOTKING WateIrfrONT.....cccuviiiiiiiiiieeiciecccieeecte et ste e sae e sete e s saae e e ssaeesseaeessaaeesssaeesnsnaeas 165
4.6.4 Cultural PreServation .........ccccuieeeeeiiiieeeeeiieeeeecieeeeeeeitreeeeeesreeeeeesseeeeessseeesessssseeeessssseesns 165
5 Bayou La Batre Watershed Goals and ObjJectives.........cccueievieieiieieiiieieiieceieeceieeeeeeeesvee e 166
o5 B4 153 10 s DR 166
5.2 GOAlS AN ODJECHIVES .. .uvieeeiieeeiieeeiieeeieeee e et e et e sere e e sae e s ae e e aeeesabeesssbaeessseesssseessseessees 167
5.2.1 Goals and Objectives Development ...........cocueereeerieniernieneeeeeeeee e 167
5.2.2 COMMUNILY GOQAIS...cuuviiriiiiiiiiiiniieiniecerte ettt srte e e steesssteessateeessaeessaseessasaesssseesssseens 169
5.2.3 ComMMUNILY ODJECTIVES c..uvveiriieiniieiriieieteeecteeeteesteeesate e s ssteessaaeesssaeesssseesssseesssseessneeas 170
5.3 Planning ALIZNIMENT .......cooviiiiiiiiiiiieeiieeeieeeteeerte s sste e sere e s sate e s sraeesssbeesssseesssseessssessssns 170
5.3.1 EPA Six Steps in Watershed Planning............ccoeceevriienniiieniiienniieiieeesieeesieeesveeesneeens 170
5.3.2 EPA NINE EIEINENTS ....vvviriiiiiiieeiiiiirieeeeeeeeieiiirrreeeeeeeeeseensreeseeeeessessesssssesssesesssesssssssssssees 171
6 Watershed Management MEASUTIES ........cceevveerrreerrreernueeriieesseessseeesseesssssesssssesssssesssssesssssesns 172
6.1 Restoration and Management Prioriti€s........cccvvueiriieiriieiniieiniiensieeseieeesieeesveeesneeesveeens 172
6.2 WALl QUALITY ...ceiriuieiiiiieieiieeeteeet ettt e st e st e et e s te e s b e e s aba e s abaesssbaessssaesssseessssessssneees 172
6.2.1 StOrmwWater RUNOLE ......ccciiiiiiiiiieieec ettt eeeerrtrere e e e eeeeessrrereeeeeeseesanssssennsesesssenns 173
6.2.1.1 Stormwater Management for Urban Watershed Areas..........cceceeveeeeenieennneennveennnen. 173
6.2.1.2 Develop a Stormwater Master Plan..........cccoccveiriieiniieiniieinieceeecseeeseecseeeesvee e 173
6.2.1.3 Stormwater Management Requirements for New Development........c.ccccceeveerueeennnen. 174
6.2.1.4 Stormwater DISChATZES .....covvuiiiriiiiiiieiieceteetce ettt e e sre e saaeesane 174
6.2.1.5 Sustaining Watershed Hydrology by Promoting Low Impact Development (LID)..... 175
6.2.1.6 Monitoring of Permitted DiSCharges........cccecvueeeeiiiieiieieiieeccieecee e 181
6.2.1.7 Unpermitted DiSCHArZes......cccvueieeieeeiieeeiieeeiieeeiteeeteeseree st e e s seeeesveessaaeesnseeesssaeennns 182
6.2.2 AGTICUITUTAl BIMIPS.....ccciiiiiiieeciieecteecee et eete e tteesvee e s veessaaessvaeessaessssaeennsaasnssaaennes 182
6.2.2.1 Agricultural Best Management Practices for Stormwater Runoff .............ccccceeceennene 182
6.2.2.2 Conservation BUffer SIFIP ....cceeeeieeecieeciiecteecteece e e 184
6.2.2.3 Livestock EXCIUSION SYSTEM .....cccuiiiiuiiiiciiieeciiecieeecite et eeee s eee e er e e s e e e vae e vaeeeneas 187
6.2.2.4 AILEINIATE WALET SOUICES ..evvvvveeiiieiiiieiiertrieeeeeeeeiesissteeeeeeeeeeessssssssreeesesssssssssssresssssssnns 188
6.2.2.5 Fertilizer APPIICAtION ...ccccvviieciieeeiieeceeecte ettt et e et e s e e s s vee e s reessaaeesssaessssaeennns 189
6.2.2.6 Pesticide APPIICATION. ...ccccuiiiiiieeeiieeeiieeeeeeectee et e et e e te e e ste e e s ae e e aeeesaaeeessaeesnsneannns 190
6.2.3 SEAIMEINT ....oviiiieiiieeeeciiee e eeree e e eeeereeeeeereeeeeeetseeeeeessaeeeeesssseeeesssaeeesssseeesensssneesnns 190
6.2.3.1 Unpaved Roads Stabilization .........cccccueeeeiieiiieieiieeciiecccrecceeesieeesceeeesveeesveeesvee e 190
6.2.3.2 GUILY RESTOTATION ...eeieiiieeiiieeciieeeieeeeiee et e st e seteesetee s teessteeesaaaeessseesssseesnssaesnssnennns 195

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

5



6.2.3.3 Enforcement of NPDES PeImitS.......cccueeiiiiiieeieiiiieeeeeiieeeeecreeeeeeceeeeeeeenreeeeeesneeeeennnns 196

6.2.4 Management Measures for Human Sources of Degradation Factors...........ccccceevueeneenne 198
6.2.4.1 PATNOZEINIS ...eeiiiieieiieeeiieeceeeette ettt ettt e et e s s te e s s ae e e s te e e s aaaeesaaeaessaaeenssaeessaaanns 198
6.2.4.2 Sanitary SEWET OVETTIOWS .....c.uiieeiiiiiiieecieecieeecte et sste e ste e s sere e s seae e s saaeessraeessaeennns 198
6.2.4.3 VESSEl DISCRATZES .. ceceviiieiieeciieeeiteectee et seit et esete e s te e s s aeessaaeesssbeesssseesssseessseennns 199
6.2.4.4 Unpermitted Discharges from Septic SyStems ..........cceceevierviernieniieniienreerieeeeeeens 200
6.2.4.5 TTASN. ...ttt e eette e e et e e e e e te e e e e e easae e e e e naaaeeeenaaaeeeenraaeeeennraaaans 200
6.2.4.5.1 Acquisition of @ Trash BOaAt .........ceccueiiiiiiiiiiiiiieieeeccee e ereesve e e sveeesvee e 201
6.2.4.5.2 ENTOTCEIMENT. .. .uvvviiiiiiiiiiiiireieieeeeeeeeitteeeeeeeeseesesreseseeeeeessessssresssesesssessssssssasseessssnnnes 201
6.2.4.5.3 Zoning Restrictions for Waste/Debris StOrage........cccccveevvveeriiieenneeenieeenneeesseeennns 201
6.2.4.5.4 Installation of Waste Transfer STAtions ........cooevvvvvereereeeeeeiiiiirirereeeeeeeeeennrrerereeeesenns 201
6.2.5 Education and OULTEACKH .........evvvviveiiiiiiiiiiiiieieeccceeccirreeeeeeeeeeerrnreeeeeeeeeeesssseneneseessens 202
6.2.5.1 Education Programs for Agricultural Activities in the Watershed...........ccccccceerueennes 202
6.2.5.2 Education Programs Related to Trash ISSUES .......ccccvueireieiriiieiniiieeriieeeieceeecsieeeane 202
6.2.5.3 Education Programs for Shipyards (Boatbuilders) and Commercial Seafood
L0075 2 110) T T ST PSSPPTTN 202
6.2.5.4 Education Opportunities for City of Bayou La Batre Officials...........ccceeverrvueernueennns 202
6.3 Fish/ Habitat.....ccccciiiiieiieeecceee ettt etee ettt e e e e e e e e st e e e s s naaa e e e s nsaaeesssnsnaesannnnns 203
6.3.1 INVASIVE SPECIES ...vieiieiiiieiiriiiieieeiiteeeeeiiteesessteeeesssateeeesssseeeessssteesesssseaeessssssaesssssseaessnnns 203
6.3.1.1 Field Survey of INVASIVE SPECIES .....ccevvreeeiriiiiiieieiieeeiteeeeieeeeieeesreeesaeeesaeeessaeesssseeenns 203
6.3.1.2 Develop Invasive Species Eradication Program..........cccccceeecveeeiiieeecieeesneeeseeescnneennns 203
6.3.2 Channel RESTOTATION .....ccoovvveuvriiiiieeieieiiiirieeeeeeeeeessesarteeeeeeeesssssssssreeseeeesssssssssseressessnns 203
6.3.2.1 Channel Bank Restoration and StabiliZation .........ccceeeeviiiveviurreeeeeeeeiieniiereeeeeeeeessnnnns 214
6.3.3 Preservation of Ecologically Significant Habitats..........ccccceeevieiiiieenseeeeieeeciee e 217
6.3.4 Bird WatChing .....ccccuviiiiiiecieecteeceeee ettt tre s tae e s ae e e s va e e saa e e s aeesnnaeeenns 220
I N ¢ ¢ P 221
6.4.1 Master Recreational USE PIAIL ........coouvvuviiiiiiiiiiiiiiiieieee et ee e cesnsaneeeeeeeeesssnanns 221
6.4.2 Public Access t0 COaStal RESOUICES......uuverieiieiiiiieiitirrieeeeetiiessiirreereeeeeseesssssreeeeeeessssssnns 221
6.4.3 Joint Recreational and Educational Opportunities........ccccceeevveeeeveeeniieeesseeesieeeessveeenns 222
6.4.4 Scenic Byway Loop to Lightning Point .........cccceeeeiiiiiieiiiieieiieccceeceee e eeeesvee s 222
0.5 HETTEAZE. .eeieuieeeeieeiiieiiectte ettt ettt e e s saae e e s s e e e e e s saat e e e e s abaeaessstaeeeenssaaeeeenssaaeeesnssees 222
6.6 COASTIIIMES ..eeeveeiiiieieiieiee ettt ee e e e eesbbbr e e e e e essssasssareeeeesesssssasssesseessssssssssssseeesessesssnnnnns 227
6.6.1 Shoreline Restoration and PreServation ...........ooeeeveeeeeieiiiieiiiirieeeeeeeeiesssssreeeeeeeesssnnns 227
6.6.1.1 Implement Living ShOTElINeS.........cevviiiriieiriiiiniieerie e sre e see e aeeesaeeenane 227
6.6.2 SEA LEVEL RISE.....cuuviiiiiiiiiiiiieiiiirereee e eeeeitteeeeeeeeseessssareseseeeessessnssssssseeessessesssssassseeessnnns 231

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

6



6.6.2.1 Planning for Sea Level RISE ......cccceovuiiiiiiiieiieeieeteeieeeeee ettt 231

6.6.2.2 ProOperty ACQUISTHION ....eeieuriiiiiieeiiieeeiteeeite ettt st seb e s et e s ere e s b e e s easeesenneeesaseens 232
6.7 RESIHEIICY ...veeierieiiieciteeteeett ettt ettt e et eete e et e e e aae e s aa e e s st e e e st eeesaeeessaeasssaeessnesnnsans 232
6.7.1 Land Use Planning and ZONING .........cceceerieeriieniiennienieerteseeesteseeesseesseeeseessseesssessvees 232
6.7.1.1 Existing Land Use ANalysiS.........cceevuerriirieriiiniieeienieesteeieesit et e e 232
6.7.1.2 Create Future Land USE Map.......cccceecuueieiiieeiieeniieeeieeeesreesssseesssseesssseesssssessssessssesenns 233
6.7.1.3 Implement Floodplain Management..........cccccueeevieieiieeeieeeeieeesieeesceeeesveeesveessveeenns 233
6.7.1.4 CItY DISITICES tuuuvieeiieiirieiieiiteeeeeiite e s esee e e e e st e e e e siteeessssbeeeessareeessssssaesessssseesesssseesanns 233
6.7.2 RiSK MaANAZEIMENT......cccviuiiiriieiriieeniieerieeeeieeeettessteesseeessteesssaessseessssaessssaesssseessssaeens 233
6.7.2.1 Harbor Of REfUZE ....ceovviiiiiiiiieeitectccte ettt sttt et ee e e s be e s s e e s saa e esasaeens 233
6.7.2.2 Diversification of the Local ECONOMY ........ccccceerrviirniiieiiiieniiieinieeenieeenieeeseeeeseeeenns 234
6.7.2.3 Participate in the Coastal Resiliency Index Program.........ccccceevvueerrveerneeensneensnennnns 234
6.7.2.4 Promote a Resilience Action Award for Individual/ Groups ........cccceceevvveervveersueennnns 235
7 The Bayou La Batre Watershed Management Plan Implementation Program....................... 236
7.1 Implementation StrateZIes ........ccevuieiriiirriiieiriieeirreerrree ettt ssre e s sre e s sraeessaaeesssaeesssaeessaess 237
7.1.1 Establish a Watershed Plan Implementation Team (WPIT) ......cccccceeveieirvieinnieenieennnns 237
7.1.2 Develop Appropriate Monitoring and Adaptive Management Mechanisms ................. 238
7.1.3 Establish and Implement a Range of Educational Outreach Efforts within the Watershed
239
7.1.4 SNOTt-TEIM StrateZIES. .. uveieeiiieeiiieeeiieeeiteeeiteeette et essreeesteeseseeeeeseeeessaeesssaeessssessssaeens 239
7.1.5 Long-Term Implementation SrateZies ........cceeeieeriieieiieeeiieeeieeeeseeeeceeesveeesveeesveeenns 248
7.1.6 Implementation MilESTOMNES.......c.eeieuieieiiieieiieeeiieeeieeeetee st e s reee s s e e e s teessbaeessaeesasaaens 254
7.1.7 Implementation Schedule...........oii i 255
7.1.8 Evaluation FrameWOTK ......cccoouvviiiiiiiiiiiiieieeec ettt eeeesirter e e e e e esssasssaeereeseessnns 255
AT X101 00 10 (o) 0N o) i O 1] £ J R 256
7.1.10 Initial Implementation of Management Measures........c.cccueeevveeeevueeesiveeesiueeesiueeesueeenns 262
8 Regulatory FrameEWOTK .......c.uiiiciieeiiiecieeecie ettt eete e e ciee e e tee s s aee s e see e e s vaessaaeesssaeessnessnsens 264
ST 2<Ya (23 =1 BN 1 0T} L L= TSR 264
8.1.1 Federal Water Pollution CONEIOl ACE ...ccceeuvvviiiiiiiiiiiiiiiiieeeeee e eeeireee e e eeesaaereeeeeeeeens 264
8.1.1.1 CWA § 303(D) (33 USC §1313).cceiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e eee e 264
8.1.1.2 CWA 8§ 404 (33 USC 81344) ccceiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeees 265
8.1.1.3 CWA § 402 (33 USC §1342) ceeiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 265
8.1.2 Coastal Zone Management Act (16 USCE1451) ..cevcvuiereiueeieiureeniieeesiieeesieeesveeesaeessneeenns 266
8.2 State AUTNOTITIES c..uveiiiiieieeeieececee et e s st e e s te e e s aaeessaeesnaeesanaes 266
8.2.1 Alabama Water Pollution Control Act (Code of Alabama 1975 § 22-22-1) ..........cc........ 266

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 7



8.2.2 Water Quality Criteria (Code of Alabama 1991 § 335-6-10) ......eeeeveeevreeesreeeiieeeieeenne 266
8.2.3 Construction Site Stormwater & State MS4 NPDES Program (Code of Alabama 1977 §

BT Y5t 1o ) [T 266
8.2.4 CWA § 303 (D) (33 USC 81313) vevvreeeeieeiirirrirereeeeeieeiernrrereeeeeeseesssrssessseeeessessssssssssseessnns 268
8.2.5 Alabama Coastal Zone Management Act (Code of Alabama 1975 § 9-7-10)......cc.uceu.... 268
8.2.6 Alabama Watershed Management Authority Act (Code of Alabama 1991 § 91-602).... 268
8.3 Mobile County AUthOTIEIES ......ceievuiiiriiieiriieinieerte ettt st e st e e s e e s s ra e e snaeesanaes 269
8.3.1 Mobile County Flood Damage Prevention Ordinance (March 2010) ......cccccceveeeueennee. 269
8.3.2 Mobile County Subdivision Regulations (Amended April 2005) ....ccccceecververveerneeenen. 269
8.3.3 Mobile County MS4 Phase II Permit (September 2016) ......c.ccceeevvveeriieerrieennieenneennnns 270
8.3.4 Mobile County Stormwater Management Program Plan (October 2013).........c............ 271
8.4 LOCAl AUTNOTITIES. .. uvvviriieieeiiiieciiiirereee e eeeceitreeeeeeeeeeessreeeeeeeeeeesesnssssssssesessssssnsssssssseeesssenen 272
8.4.1 Jurisdiction Regulations and OrdinancCes..........ccoecveereveereiieerniieenieeenieeenseeeesneessveeenns 272
8.4.2 City of Bayou La Batre MS4 Phase IT Permit......c.cccceeveererieernieieiniieenieeenieeeneeeeseeeenns 272
8.4.3 City of Bayou La Batre Ordinance 2000-435 .....ccccccevereerrrierniriernieeesseeensreeessseessseeesns 273
8.4.4 City of Bayou La Batre Ordinance 2005-405......cccccceveveerriiernieeenieeenireeesseeessueesssseesns 273
8.4.5 City of Bayou La Batre Ordinance 2005-504......ccccccerrreerrreersireersseeensreeesseeessseesssseesns 273
8.4.6 Additional Local Regulations..........ccceeruieiriieiniiieiniiieinieeneiteseieeseeeeesveesseeeesneeesavaeens 273
8.5 ReGUIATOTY OVETIAD ....veiieiiiieiieceiteeeee ettt ettt te e e eee e e ate e e aae e e aaeessaeeessaaeensaeans 274
8.6 Regulatory DEfICIEINCIES .....ccccuveiieieeiiiieecieeecteeecte e e tee e e e e steeestee e aeeessaeeessseeessseesssseesssseeas 275
8.6.1 REZUIALOTY GAPS ..ecuvviieiiieeciiieccieeectee et e eeite e sete e s tee e s saee s e aeesstaesssaeessseesssaeessseesnsseesnsees 275
8.6.2 Regulatory INCONSISTEICIES ....cccvveeeiieieiieeeiieeeiteeeieeeetee s tee s eeeseeeeesbaeesasaeesssaessssaaans 276
8.7 Regulatory ENfOrCemMENT .........uiiiiiieiiiieciieeteecte ettt e e e ae e e s aa e e s aa e e s aa e e saeaas 278
O FINANICIIIE «eveiiiiiiieiieiiee ettt ettt e e st e e e s e stae e s e s et e e e s s saaaeesssssaaeesnssaeeesssssaessnsssseesannns 279
LT 0 =1 01S) 1400 4 QRS 279
0.1.1 FUNAING ANALYSES ..eeuvriieiieictieeciteeete ettt stee e evee e s e e s e seae e s seaeessbaeesssaessssnasnnsaeans 280
9.2 Funding Sources — Public and Private........cccccceeevieieiieiriiecciiecciee e sevee e ae e ae e 280
O.2. 1 NRDA . ... eeeetteeeee et ettt reeeeeeeeressss st aeeseesssssssassseeesssssssnnnsesesssssssnnnnneeeaens 280
O.2.2 GEBF ...ttt eeeetttre e e e e e e e resab e eeeeeeeeraassaaaeeeeeresrannraaeeeerrrrrnnnnaaaaes 281
0.2.3 RESTORE.....ooitieeieieeeetteeeeeeeeeeettreeeeeeeesessssseeeeseesssasssnsesseeesssssssnnnnsesesssssssnnnnneeseens 282
9.2.4 Gulf of Mexico Energy Security Act of 2006 (GOMESA) .....cccccveeeviieeeireeeieeecireeeeeeenns 284
9.2.5 Non-Governmental Organizations and Other Private Funding .........cccccceeveeevveeecneens 285
9.2.6 Funding of Management MEASUTES ........ccccueevueerieriueeniieerieenieeieeseeesseesseeesseessessseessens 286
10 Community Participation and Stakeholder Engagement ...........ccccoevievriieinnieeniieenneeennnnenn. 288
10.1 Introduction, Purpose and GOAlS .........ccceeeeviereiiieiniiieiriiieeniteesreeeeieeesre e e e e s saeessreessaneeas 288

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 8



10.2 AUGIEIICES ...eveeeeirieeeeeieeeeeecteeeeeeiteeeeeeeateeeeeeaaaeeeeessaeeeeessaseeaasssaeseesssaeeeessssaesaasssaesennssees 289

10.2.1 Steering COMIMITEEE .....cceevuiiiiiiiiiiieeeiteeeeee ettt e s e s bt e e b e e sab e e saneessaneeennes 201
10.3 MESSAZINIG. . .eeeieeiriieiiriiteeeesireeeeesirteeeesreeeesssaeeesssseaaesessssaeeesssssseessssssseesessssaeesssssseeessssssaees 204
L0 TR T8 I 010} 11 <) o | S S TR TS SRS USSP UTRRT 204
10.3.2 FOTIMAL .ottt e e e e et et aa e e e s e eeeatassaaseeeseeasasssnnssssasesssessannnns 204
10.3.3 PUDliC ANNOUNCEMENTS. ......cciiiiiieeeeeiiieeeeectteeeeeiteeeeeeeaeeeeeesseeeeeesseeeeeesssseeeesssseesennnes 205
10.3.4 MATEIIALS...cceciiieee ettt eeete e e e ettt e e e e etaeeeeeeaaeeeeessaeeeeesssaeeeesssaeeeesssaeeennnns 205
10.4 Public Engagement OpPOrtunities........oceevueeriierriieriieiriienieesiteeteesete et et e e seeesiee e s e saeeenees 206
10.4.1 Community Stakeholder Workshop Programs............ccceccveervieeniieeniieennieeeniieenseeennns 206
10.4.2 Meetings with Elected Officials (Bayou La Batre City Council)..........cceevuverrvuveenvueennns 208
10.4.3 One-on-0One Informational SESSIONS........viiiiiirerrireerreeeeeiiiiirrereeeeeeeeernrrerereeeeeeesensnnns 299
10.4.4 Other Engagement and Informational Opportunities .......cc.cccceeevveervieenieeenneeenieennnns 209
10.5 Summary of Stakeholder RESPONSES.........ccccuiiiriiieiriiieiriieieitereieeeet et sve e ree e aeeesaaeens 301
10.6 Outreach RecOMMENAALIONS ...vvviiiiiieiiiiirireeeeiieiirreeeeeeeeeneerrrrreereeeeeessesssreeereeeessessnssessenes 302
10.6.1 Introduction and PUTPOSE.........ceeeuierriiiiniiiriiteeieccsit et eesre e e st e e e e e sreeesaeessaseesnns 302
10.6.2 GOAIS .cueeiieiiiieeiititiieieeceeeeettree e e eeeeesarareeeeeeeeesesssraaaseeeeesesssssssrarareeesseesansrrranrraeeessanan 302
10.6.3 GENETAl MESSAZING ..euvveerereieiieeriieeniieeeiteeeiteeesiteessseeessseeessseessssaesssaesssssesssssesssssesnnne 302
10.6.4 Partnering Together During Implementation.........ccccceeveveerriieerniieenniieeniieeesieeesieeenns 303
10.6.4.1 Target Audiences During WMP Implementation..........ccceevveervieennieenniieennieennnennnns 304
10.6.4.2 Targeted Audiences - Messaging & Tailored Implementation Initiatives................ 305
10.6.4.3 Future Leadership Structure — Bayou La Batre Watershed Partnership.................. 308
11 MONItOTING PrOGTAIN ....ueeeviiieiiiiieeeiiiieeeeitee et e e eeiree e s s sere e e s st e eeesasaeeesessaeesesnneeesssnseeenas 310
11.1 MOMDIEOTIIIG «eveeeeeuiiieeieeiiteeeeeiteeeeeetee e e ettt eeee sttt eeseareeeesssseeesssasseeeessnsseasssnssaessssnseeesessnseeenns 310
11.2 Watershed Conditions and Analytical Parameters..........ccoecveeevueeeecieeeeieeeesieeesseeesceeessvnenns 311
11.2.1 Standard Field PATaAmELErS ......cccovvvvievvrrieeiiiiiiiiirieeeeeeeeiessisrereeeeeeeesssssssssreeseesssssssnnes 311
11.2.2 Sediment Loading and Turbidity .........cccecveeevieieiiiiiciiieccieecciee e 311
11.2.3 TOtAl NIITOZEI ..eeietreeeiieeccieeecte ettt eee e eeee e vte e e rtee s e aeesebaeessbaeessaeesssaeenssaeenssaeennees 311
11.2.4 Dissolved INOrganic NItIOZEI .....ccuueeecureeeiieeeeiieeeieeecteeeeteeseteeesaeeeeaeeeseseeessseesssseesnsees 312
11.2.5 TOtal PROSPROTUS ...eeiiiiiiciieecteeceece ettt et s eee et e s ve e e be e e s ava e e sae e e aaaeenns 312
11.2.6 Dissolved Inorganic PhoSPROTUS .......c.ceeeiiieiiiicciiecceteceecee et 312
11.2.7 ChIOTOPRYII-A....ceieiiieeieeceeceeceece et tre e ra e e s saae e s sve e e s baeessaaeenasaeennas 312
11.2.8 Dissolved Oxygen, Salinity, and Temperature Profiling...........cccccceeveeveenviiniiennennneens 312
11.2.9 BACLETIA ceeeiieeiiiiiieeee ettt e eeecrtere e e e e s e e e nreeeeeeesseee e nnnssaeseaeeeseennnssssaaseeseeenannnnes 313
11.2.10 Biological ASSESSIMENLS......ccccuiiiriiiieriieeniieeniteeeieeesteeseteessaeessaeessaseeessseesssneeensseesnsees 313
11.2.11 Total Organic CarbOMN......c..iieiieieiieeeiieeeieeeee et et ee e e e ste e s sae e s sae e e s saeeessaeeessaaesnnns 313

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

9



11.2.12 METALS ...ttt et e e e ettt e e e e aree e e e sae e e e e snsaeeeeasaeeeeensaaaeeennraaeeennnnes 313

11.2.13 CoaStliNe ASSESSINENT ......oveeiieiiiieeeeeiiieeeeeiieeeeecrteeeeeereeeeeesaeeeeeeesreeeeeesseeeeeessseeeeennnnes 314
11.3 Sample Collections LoCAtIONS .......cocciiieiieieiieiecieeecieeeste e e e ssreeesreesstaeesseaeessraeessaneesssaeeas 314
11.4 Implementation SChedule..........c..oiiiiiiiiiieiieieeceeeece e e sae e s aae s 318
11.5 Stakeholder Volunteer Monitoring Program.........c.ccceeeeevieeriensieeniensieenieeeeeeeeseeeeeeaenn 318
11.6 Adaptive ManaeIMENT......ccccveiiiieeriiieeeiieeeieeeesteeesteessseesssseesssseesssseessssessssssessssessssessssseens 318

11.6.1 Introduction and PUTPOSE ........eeeeuieeriieeiiieecieeccieeeeteeeeteessteessaeessaee e e saaeesssnesesneesnseas 319

11.6.2 The Role 0f StAKENOLAETS .....cccuvviieeeieeeeeeee et et e e e e e e e 319

11.6.3 Adaptive Management PrOCESS.......coccuiirrieeriiieiriieiniieeniteeestessstesssitesssaeeessseeessseessanes 319

11.6.3.1 Step 1: Define the ENvironment .........cooccueeevieiniiiiniiieeniieensieensieeesieeesveeesveessnveennns 320

11.6.3.2 Step 2: Define the Problem ..........cocuiiiiiiiiiiiniiiiieeceere e 321

11.6.3.3 Step 3: Set Goals and ODJECHIVES......uierrieiriieiriieieteerte et ee e e sreeesnees 321

11.6.3.4 Step 4: Develop Management ACHIONS .......cccueieveierrrieiniieeniieeniieenseeesseeeesseessnneennns 322

11.6.3.5 Step 5: Implement Management ACHIONS ......c.cccueeereerriieeniieensieeenseeenseeesseeessseennne 322

11.6.3.6 Step 6: MONItOr OULCOIMES ......cceeerrireereeiiieeieriteeeeeriteeeesrreesessnreeeesssreeessssneeesssnseees 323

11.6.3.7 Step 7: Evaluate Changes ........cccceerviiiniieiniieieieeete et essreessreessaaeessaneessaneesnns 324

11.6.3.9 Step 9: Propose AdJUSTMENTS.......coevierriieiriiieiniieeniieeerteessreeesreesseeesssreessaneesssneennns 325

11.6.3.10 Step 10: DeVelop CONSENSUS......ccievuiirriieiriieieiieeniteeesteessreessseesssseessseesssessssessnns 325

11.6.3.11 Step 11: Operate and MaiNtaiN.......c.cceeveereiieieiiereiieenieenrreessreeeseeesseeesssseessaneennns 326
11.7 Indications of Programmatic Success in Adaptive Management Process.........ccceeeeeruveennne 327
REFERENCES ...ttt et e et e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e et e e e e et e s e e et et e s e s asesesasases 328

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 10



LIST OF FIGURES

Figure 2.1 Overview map of the Bayou La Batre Watershed ........cccccccevvvvievviienniieinniieennieenieennne 27
Figure 2.2 Bayou La Batre Watershed boundary ...........ccccoeieiiiiniiiniiniiieneceeeceeee e 29
Figure 2.3 Davenport Street flooding (December 2015) .....cccceevueerieriieniiirnienieerieeeeeee e 32
Figure 2.4 Bayou La Batre Watershed elevation .........cc.cccceeviiieiieiciieinieeciiecceeeceeecee e 34
Figure 2.5 FEMA hazard zones in the Bayou La Batre Watershed..........ccccccoeeeuiiiiicciiiieiccnnnenn. 35
Figure 2.6 Soils in the Bayou La Batre Watershed ...........cccooeeuiiiiieciiiiicciiieeecceee e 38
Figure 2.7 LULC change from 1974 t0 2008 .........cocoviiiiiiiiriieieiieieiieeeieessieeeseeeessaeessseessveesnns 43
Figure 2.8 Current LULC in the Bayou La Batre Watershed...........ccccccoeviriiiniinniinninniencenen. 45
Figure 2.9 1974 VS. 2011 LULQC .....uviiiiiiiieieeteeeerteeeerte et e e e vree e ssssaee s s ssasaeeesssasnaesssnsnaens 48
Figure 2.10 Fishing vessels in Bayou La Batre ..........ccoccouiiiiieiieeiciieecceeecceree e 49
Figure 2.11 Fish species landed in Bayou La Batre.........ccceiveeiiieiiciiiieecceeeccceee e 49
Figure 2.12 NWI data of the Bayou La Batre Watershed..........c.ccooeeviiniiiniiniiiniieiieeeeeee 50
Figure 2.13 The Palustrine wetland SySteIM ........cc.ceeviiiiiiiiniiiiniieieieceeecsee e sae e seeeesve e 52
Figure 2.14 The Estuarine wetland SYyStemM.........cccevvviiiiiiiiniieiniieiniieeeeeesveeesieeesaeeesveeesveeenns 53
Figure 2.15 The Riverine wetland SySteIM .........ccocccuiiiiiiiiiiiiiiiieecccireeeeeee e eeee e e e eee e 54
Figure 2.15 Major surface water drainage systems in the Bayou La Batre Watershed ................ 55
Figure 2.16 Bayou La Batre Watershed open Space areas ...........cceceeeueeeeerneensieencenneeeseenseeenneens 60
Figure 2.17 The Center for Watershed Protection's Impervious Cover Model............ccccceuueeneen. 62
Figure 2.18 Bayou La Batre Watershed percent imperviousness.........cceccceeeerveeeseenseerneenseeenneen. 64
Figure 2.19 Transportation networks in the Bayou La Batre Watershed...........cccccoevuervienvuennnen. 66
Figure 2.20 Bayou La Batre channel dredging ..........ccccecvveeevieieiieiciieeeiiecciee e eevee e 67
Figure 2.21 Number of commercial vessels by size in Bayou La Batre..........cccccceeeeeieriienncnneen. 68
Figure 2.22 Shipbuilding facility in Bayou La Batre...........ccocceeiiiiiieriienineeneeeeeeeeee e 68
Figure 2.23 Political institutions within the Bayou La Batre Watershed..........c.ccceecveervuieinnnennne 70
Figure 2.24 Bayou La Batre Watershed predicted LULC fOr 2030 .....cccouveeeieeeiieeecieeecieeeceeennne 72
Figure 2.25 Total POPULATION ....eeeviiiiiiieeiieecieeecte et teeeeteeeeree s tee s aeeesaeeesaseeessssesnssaaens 74
Figure 2.26 Ethnic groups lcoated within portion of Mobile County contained within the Bayou
La Batre WaterSHEd ........uvvvveiiiiiiiieiiiiieeieeeeeeeecittere e e e eeernsseresereeeessesssssssssseesessessssssssesssesesssnnes 74
Figure 2.27 Ethnic groups located within portions of the City of Bayou La Batre contained within
the Bayou La Batre Watershed ..........coocuiiieiiicieiccieictecete et sie e vae e an e e e aae e s aa e e s 75
Figure 2.28 Ethnicity for all census block groups intersecting the Bayou la Batre Watershed
DOUNAATY ..ottt st s et e st e s be e s s abe e e ssbaessssaeesssaeesssaeesssaesnssaesnssaesnnses 75
Figure 2.29 Spoken languages within the Bayou La Batre Watershed............ccceceevvueernrernnnenns 77
Figure 2.30 Education attainment by percentages from census block groups intersecting Bayou
La Batre WaterShEd .........ooouuiiiiieeeeeeeee ettt e ettt e e e e aee e e e aaae e s e anaee e e e nsaaeeeeennaaaas 78
Figure 3.1 Increasing specific conductance with water depth profiles from data obtained at the
most upstream sampling station, Hemley Road (Station BLBM-4) ......ccccceviieiiecireeeeccireeeeennen. 79
Figure 3.2 Location of water quality sampling stations in the Bayou La Batre Watershed ......... 85
Figure 3.3 Graphic depiction of estuarine mixing and stratification ..........cccceevcveeevieenviernneennnne 86
Figure 3.4 Increasing salinity with water depth profiles in the Bayou La Batre Estuary (Station
BLB1) cereeeeeeeee e eeeeeee e eeeeeseeee e e e e e e eee s eeeeeeseeee e e et ee e e et se et ees s eeaeeaeeeeseee e seaeeeeeeeeeeseaseaseeeeene 87
Figure 3.5 Decreasing dissolved oxygen with water depth profiles in the Bayou La Batre Estuary
(1710 To) 010 2] 3 25 1) U U U U RS 88
Figure 3.6 Time series of total N concentrations in Bayou La Batre with EPA criteria................ 89

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 11



Figure 3.7 Time series of dissolved inorganic N concentrations in Bayou La Batre with EPA

(03 1 1<) - FE TR UPURUUUUSRRNt 90
Figure 3.8 DISL recent dissolved inorganic N concentrations in Bayou La Batre with EPA
(03011 i - ISR 90
Figure 3.9 Time series of total P concentrations in Bayou La Batre with EPA criteria................. 91
Figure 3.10 Time series of dissolved inorganic P concentrations in Bayou La Batre with EPA
03 1 1<) - RN 91
Figure 3.11 Time series of chlorophyll-a concentrations in Bayou la Batre with EPA criteria..... 92
Figure 3.12 Time series of bottom dissolved oxygen concentrations in Bayou La Batre with EPA
(03 1 1<) v - R ERT 93
Figure 3.13 Time series of bottom dissolved oxygen concentrations in Bayou la Batre with EPA
(03 1 1<) o - TSR 94

Figure 3.14 Time series of chlorophyll-a concentrations in Bayou La Batre with EPA Criteria .. 94
Figure 3.15 Enterococcus concentrations in the Bayou la Batre River (ADEM ambient data).... 96

Figure 3.16 Revetment materials observed along shoreline of Bayou La Batre......................... 100
Figure 3.17 Example of cogon grass and Japanese climbing fern adjacent to a tributary of Bayou
| 2 £ -1 PR PRPPTPTN 101
Figure 3.18 Topography and bathymetry of Bayou La Batre.........cccccceeevuieieciieeeiieecciieeeieeeeeee, 103
Figure 3.19 Vegetation map of Bayou La Batre ..........cccccveveviiiieciieiciiecciieceeecevee e 104
Figure 3.20 Conceptual habitat elevation zone model ............cccceeeeeiiiniiiniiniiinieeee e 105
Figure 3.21 2002 modeled vegetation versus low and high sea level rise scenarios for Bayou La
521 0 TSP 107
Figure 3.22 Depth grid showing SLR scenarios and Category 3 storm surge............cceceeeeueenneen. 110
Figure 3.23 Depth grid showing SLR scenarios and Category 3 storm surge including roads and
DUILAINES -ttt ettt ettt e s et e s s e e e e st e et e sseesbe e neeenneenne 111

Figure 3.24 Shoreline positions near the mouth of Bayou La Batre for the period 1916 - 2013.
The background imagery shows the approximate position of the present day shoreline (2013) 113

Figure 3.25 Graphical representation of shore protection types and boat launch locations ...... 115
Figure 3.26 Photo of typical bank failure and undercutting in the upper reaches of the

WALETSNEA .....eeeiiiieeieeeeeceeceee ettt s st e e s te e s s te e s s aa e e sabeeesssaeesssaeesssaeesssaeenssaeenns 116
Figure 3.27 Vegetated shoreline along the western bank of the channe...........ccccccocceenennennee. 116
Figure 3.28 Typical example of failing or failed armored shoreline with upland erosion.......... 117
Figure 3.29 Aerial view of Lightning POINt.......ccccceeviiriiiriiiiiiiiniiieeceeeeeee et 120
Figure 3.30 Boat launch and accessory piers at Lightning Point .........cccccoeeeriiiniiinienncnnnennen. 121
Figure 3.31 Blessing of the Fleet at St. Margaret's......c.ccccueeieeeiieieceiiieeccceeee e e e 122
Figure 3.32 Access and recreation opportunities in the Watershed............cccocevvieiveciiieincnnnennn. 123
Figure 3.33 Canoe tour of Bayou La Batre.........cccccouiiiieiiiiiiiiiieeccceeeecceee e s 124
Figure 4. 1 Gullying and erosion in the upper Watershed from stormwater runoff.................... 128
Figure 4.2 Trash along Bayou La Batre Shoreline ...........cccccoeeeiieiiiciiiiiiccieeecceeeeceeee e, 129
Figure 4.3 Trash stacked along Bayou La Batre with no containment............ccccceeeeecvieeeecnnnnn. 130
Figure 4.4 Unpaved roads in upper Watershed.........cccccccuueiiieiiiiiiiciiieiiccieeeccree e, 131
Figure 4.5 Denuded area along the Industrial Shoreline .........ccccceeevieiiiieiniieeniieeneeceee e 131
Figure 4.6 Agricultural runoff including numerous sources of adjacent pollution..................... 135
Figure 4.7 Gullying on agricultural lands ............ccoooiiriiiiiiiniiieeeeeeeeteee e 136
Figure 4.8 Eroding streambank along upper Bayou La Batre.........cccccceeeerieriiennienieenncenienen. 138
Figure 4.9 Inoperative BMP along upper Bayou .........ccccecueeviiriiriieniiinieeeeneeneeeeeeeeeeeeee 140
Figure 4.10 Ship repair along the Bayou La Batre shoreline...........ccccceeeeviiiicciiieiicccieeeecieen. 144

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 12



Figure 4.11 A ship in the process of being painted ...........ccooceiiiiiiiniiniiieeeeeeee 144

Figure 4.12 Bank scour associated with a road culvert crossing ..........ccccceeceerveenveenieenneeneennnen. 148
Figure 4.13 Elevated and clogged culvert crossing preventing upstream migration of aquatic
OTZATIISITIS 1. vvreeeeeurreeeeesrreeeaaasreeeaaassseesaassseeeassssssesasssssessessssssesssssssessessssssesssssssesssssssssessssssssesnnnes 149
Figure 4.14 Channelized and incised tributary to Bayou La Batre.......c.c.cecceevienviieneenncnneennen. 152
Figure 4.15 Evidence of filling of saltmarsh habitat at Lightning Point............ccecceeveenverneennen. 153
Figure 4.16 Essential facilities in the Bayou La Batre Watershed...........c.ccocceeviiniiininnninnennen. 156
Figure 4.17 Severe repetitive loss properties in FEMA Region IV........cccccoveiieciieeieccieeececcneenn. 157
Figure 4.18 Zoning evacuation map for Mobile County .........ccccceeeeuveeeieeiieeeicciieeccceeec e, 161
Figure 6.1 Existing untreated stormwater discharge in Bayou La Batre...........ccccceeveenierneennen. 175
Figure 6.2 Example of bioretention swale in a parking area at Auburn Research Park; Auburn,
2N TP PPURPPR 177
Figure 6.3 Examples of bioretention SWales...........cccveieeieercieeeiieicceeeccreeeceeeeeceee e cvee e eeeesvneens 177
Figure 6.4 Example of typical BRC Profile ........ccccoeiiiiiiiiiiiiiiieeeteeeeeeeeetee e 178
Figure 6.5 Examples of imlemented BRCs adjacent to development in Railroad Park;
Birminghamm, AL ....ooociiiiiiiiieeeieeecte ettt et e s st e s st e s st e s st e e s s ta e e s b e e e s saaeessbaeesaaaeenanaeas 179
Figure 6.6 Example 0f CSW CrOSS SECHION ......ueeecvieeeciieeeiieeeiiieeeiteeeireeeeteeesveeesaeeessseesssseesssseens 180
Figure 6.7 Example of CSW at Hank Aaron Stadium; Mobile, AL..........cccccveeevieeeceeencreeennenn. 180
Figure 6.8 Example of rain barrel harvesting residential rainwater ............cccccceeveeieenicrneennnen. 181
Figure 6.9 Example of rain garden ..........coceeeieeiieriiiiieeceeeeeeeeete ettt s 181
Figure 6.10 Conservation buffer strip adjacent to stream..........cceccceeveeeiiirierienneeneeeeeeeeen. 184
Figure 6. 11 Riparian Buffer Restoration Location Map.........ccccecveeevuieesiieeecieeeesiieeeeieeesveeeevens 185
Figure 6.12 Livestock exclusion from wetlands/streams and protection of riparian buffers along
SETEATIILS e eeeeieeeeeeete et e e ettt ettt e e e e ettt et e e e e e e e s e e et e e e e e s e e nnn s e et e e e e e e e e nnrtaaaeeeeeeeennnreaaaeens 188
Figure 6.13 Livestock solar Well...........coiiiiriiiiniieiieciccetecte sttt e e sae e ae e sve s 188
Figure 6.14 Agricultural stormwater runoff from a row-crop field into an unnamed tributary of
Hammar Creek at Tom Waller ROAA .......ccoovvuviiiiiiiiiiiiiirieeeee ettt ee e e eeseasneereeeeesssssssnnnes 189
Figure 6.15 Unpaved road-stream crossing sedimentation...........cccccceeeeeveeeneeeesiieecsieeeescveeseneens 191
Figure 6.16 Location of unpaved road candidates for stabilization practices........c..cccccervueeneen. 192
Figure 6.17 ROAdWaY COMPONENTS ......ceerriieerieeriieeeiieeesieessteeeseeessseeesssresssssesssssessssseessssesssssesns 193
Figure 6.18 Outsloped and crowned road configurations .......cc.ccceeevueeeeveerniieennsieeenneennseeennnens 194
Figure 6.19 Slope grade break (Center for Dirt and Gravel Road Studies) and recommended
distance between grade Breaks .........iccvieeciiiiiieieiieeccieccte et ee e re e srre e rae e s era e e s e e e s ees 195
Figure 6.20 Agricultural gully stabilized with rip-rap check dams..........cccoecveeeviiinviiiinniieennnenn. 196
Figure 6.21 ADEM Form 023: Construction Stormwater Inspection Report and BMP

(7S] i1 167218 o) o NPUUUUR TR 197
Figure 6.22 Location and relative magnitude of SSOs occurring in 2016.........cccceeveeeeeernneenneen. 199
Figure 6.23 Location and relative magnitude of SSOs occurring in 2017 .......ceeeveeeeveensveennnenn. 199
Figure 6.24 Boat pump out STatioN.......ccccuiiiiiiiiiiiiiiiecieeteeeeeeee ettt 200
Figure 6.25 City of Mobile litter Doat.........cceeerierriiriiiriieieeeceee e 201
Figure 6.26 Conceptual cross section of Priority 1 restoration.........c..cceeceeevuerneerseenieenneeneennne. 206
Figure 6.27 Conceptual cross section of Priority 2 restoration ...........ccceeeeveeeeccvieeecccceneeeeecnnnen. 206
Figure 6.28 Conceptual cross section of Priority 3 restoration..........cccceeecveeeeeevieeeeccieneeseecnnnen. 207
Figure 6.29 (1) Channel downstream of road CroSsing...........ccecceeeeerreeenieerseeenieenseenseeeseesseennnes 210
Figure 6.30 (1) Channel upstream of road CroSSINg ..........ccccceeeveerreersieenieenreenienreeeeeesee e 210
Figure 6.31 (1) Channel culvert CroSSING .........ceevuerriiriieriieniteteeeete ettt 211
Figure 6.32 (2) Channel downstream of road CroSsing ..........ccccceeeeecueeeieccieeeicccieeeeeceee e 211

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 13



Figure 6.33 (2) Channel upstream of road CroSSing...........ccecceeeeeevieerienseeenienseenieesee e seeeaees 212

Figure 6.34 (2) Channel culvert CroSSing..........coocueeceerieerieniieinieeteeteeeeete et 212
Figure 6.35 (3) Channel downstream of road CroSSIing ..........cccceeeeeeereeeeeiieeeeeeceeeeesecreeeesevneeens 213
Figure 6.36 (3) Channel upstream of road CroSSING.........ccceeeeeveeeeeciiieeieciiee e e e e e eaeee 213
Figure 6.37 Coconut/coir fiber roll specifications for stabilizing eroding banks............c........... 214
Figure 6.38 General example of bank along Bayou la Batre ideal for bank stabilization ........... 215
Figure 6.39 Potential areas for habitat preservation..........cccccceceeeveeiieniennienieeneeeeeeeeeee 218
Figure 6.40 Potential areas for wetland preservation ........ccccccceeeeeeiieeeicccieeeecceeeeeeceee e 219
Figure 6.41 Potential locations to improve cultural and environmental enrichment................ 226
Figure 6. 42 National FIsh and Wildlife Foundation's Gulf Environmental Benefit Fund,

Lightning POINt PrOJECE......cocueiiiieieteeeee ettt ettt ettt e st e st e ne e 228
Figure 6.43 Green (soft) to gray (hard) shoreline stabilization techniques..........cccccceeueruneennee. 229

Figure 6.44 General example of an area along Bayou La Batre suitable for a living shoreline.. 229
Figure 6.45 General example of an area along Bayou La Batre suitable for a living shoreline.. 230
Figure 6.46 Example of residential logs along Bayou la Batre suitable for a living shoreline ... 230

Figure 8. 1 Mobile County MS4 Boundary........c.ccceeceeiieriiinienienieeceeieeeeeeeeste e 271
Figure 9. 1 Example of leveraging project funding SOUICES..........ceeeveeeeieeecieeeieeeecreeecreeeenenns 280
Figure 9.2 Allocation of NRDA restoration funds in Alabama for each restoration goal............ 281
Figure 9.3 RESTORE Act allocation SIIUCLUTE ........cceeiriierriiieiriieirieeeeieeesieeeseeessveessneessaneens 283
Figure 10.1 Number of Stakeholders (by Zip code) Reached through Public Outreach Program

..................................................................................................................................................... 289
Figure 10.2 Small Group Community Meeting.........ccceevueerrvueerniieerniieenrieeniieeesreessreessseessnneens 200
Figure 10.3 Bayou La Batre City Hall ........ccooouiiriiiiiiiiiiieiiectecee ettt ve e sae e sveeens 201
Figure 10.4 Students participate in Watershed cleanup.........cccccceevvvieriieenniiiennieenniieensieeeneen. 201
Figure 10.5 BLB Steering Committee MeEEtING ........cccirvurieiiriieieririiiieeierireesesreeeesssnreeessssnnees 202
Figure 10.6 Small Group Community Meeting with Interpreter..........ccccoeevvereveeenvreesceeennnenn. 205
Figure 10.7 Community Meeting ANNOUNCEMENL ........ccevvuerrrierriierrirerniteensieeessreeessseeessseessssees 205
Figure 10.8 Community Stakeholder Meeting ANnouncement...........cceccveervveerseeenseeenseeennneens 208
Figure 10.9 Community EnviSioning SESSI0N.........cievierrriiereiierniiernireesnieeesseeessseeessseesssseessneens 301
Figure 10.10 Areas of Primary Concern to Stakeholders.........ccccceeveeriiieniinninnienieniecceeeeee 301
Figure 11.1 MONItoring StatiOnS........cceecciiieieeiiieeeccciteeeeeiee e e eee e e e tre e e seeaaee e s e eneaeeeessnsaaesennnens 316
Figure 11.2 Volunteer Monitoring Stations...........cccccieeeeciiieiieciieeecciiee e e e e e 317
Figure 11.3 The adaptive management process being proposed by the Dewberry Team consists of
11 steps with linked INtEractions. ........c.c.eeevieerieriiiiniiecetee ettt 320

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

14



LIST OF TABLES

Table 2.1 Monthly climate statistics for Mobile County (1981-2010)......cccceeevveerireeercreencieeennnen. 30
Table 2.2 Soils in the Bayou La Batre Watershed...........cccccuuiiiieiiiiiiicciieeecceeeeeeeee e 37
Table 2.3 Federally protected species documented from Mobile County, AL.........cccecveerueennneee. 40
Table 2.4 Invasive species in coastal Alabama ..........coccueeieiiiiiiiiiiiiieieieceececere e 41
Table 2.5 Bayou La Batre Watershed LULC from 1974 t0 2008 .......cccceeevieeriieenieeenceeeecneeene 44
Table 2.6 Approximate Total LULC for the Bayou La Batre Watershed according to reclassified
Homer et al. (2015) LULC data clipped to the Watershed boundary...........cccccoveeriecnieiencnnnnnn. 46
Table 2.7 Remapping LULC classes of 2011 National Land Cover Database to the classification
scheme of SPruce et al. (2000) .....uiiiiiiiiiiieiiieceeece ettt ste e s sae e s sra e e s saa e e sbaeesraeans 46
Table 2.8 NWI Wetland type within the Bayou La Batre Watershed.........ccccccecceervieriienicnnennnen. 51
Table 2.9 Named surface water drainages in the Bayou La Batre Watershed .............ccccc.c...... 56
Table 2.10 ADEM water quality criteria for F&W classification in the Bayou La Batre Watershed
........................................................................................................................................................ 57
Table 2.11 Bayou La Batre Watershed open space areas ..........ccocceeeeeeveeeneeeseerseenseeeneeeseeeneennne 59
Table 2.12 Bayou La Batre percent developed imperviousness.........ccccceeeeeeeeerseenseeeseenseeeneennees 61
Table 2.13 Comparison of future and historical LULC in the Bayou La Batre Watershed........... 73
Table 2.14 Household income data from census block groups intersecting Bayou La Batre

A 1<) ) o =T« R 76
Table 2.15 Household income data by percentages from census block groups intersecting Bayou
La Batre WaterISHEd ........vvvviviieiiiiiiiiiiieeieeccceeecitttee e e e eeesrtateeeeeeeessesassssssssseesessessssssssenssesesssnnns 76
Table 2.16 Number of households spoken language statistics for all census block groups
intersecting the Bayou La Batre HUC12 sub-basin .........cccceeeieieiieiiiieiciieceeeeeeeecvee e 77
Table 2.17 Education attainment statistics for all census block groups intersecting Bayou La
Batre HUCI2 SUD-DASII ..cccueeiiiiiciieeceee ettt eee e e e tee e s e aae e e e e naae e e e e nsaae e e e nnaaaas 78
Table 3.2 Applicable estuarine trophic criteria for the Bayou La Batre River.........ccccccceuenenee. 88
Table 3.3 Summary of Bayou La Batre River MST study results.........c.ccccueevieevieecieenieeceeeeeenee. 96
Table 3.4 Relative Water Quality Summary Assessment of Bayou La Batre Watershed.............. 98
Table 3.5 Tidal data used in the Bayou La Batre SLAMM model..........ccccceevieniiiniennienieeniennne. 104
Table 3.6 Bayou La Batre habitat acreages for low and high emission rates of sea level rise at
2100 and the differences between 2002 and 2100........cccceeviirriiriiiiniieeniieieee e 106
Table 3.7. List of existing shoreline position and aerial imagery data.............ccecceveenernieniienennne. 111
Table 3.8 Lengths and percentages of shore protection by type........ccoeceerieneniiniiniinnieieeieee. 113
Table 3.9 Lengths and percentages of shoreline by composition...........ccccevcveviieniiieniiieniienneennne 113
Table 4. 1 Sanitary sewer overflows in Bayou La Batre ........cccccceveviiereviieiniieeeniieeneeesieeesveeenne 133
Table 4.2 Active NPDES permitted outfalls in the Bayou La Batre Watershed .......................... 141
Table 4.3 UST facilities located in the Watershed...........eeeevieeeceivieeieeeeiiecieeeee e 146
Table 4.4 Observed invasive species in the Watershed ...........coccouiiiiioiiiiiiiiiiiicceeeecceeeeeees 150
Table 4.5 Essential facilities in the Bayou La Batre Watershed ..........ccccceovveerviiiiniiceniienncieennnne. 154
Table 4.6 Habitat acreages for low and high SLR scenarios at 2100 ........cccceevveeerriieerieennveennnee. 159

Table 4.7 Adaptation strategies for potential stressors in the Bayou La Batre Watershed........ 160

Table 6. 1IRecommended LID PractiCes ........cciecvueeiieiiuieeireiieeeeeciieeeeesseeeeesseneeesssssseessssnssessssnns 176
Table 6. 2 Recommended retrofit LID PractiCes ........ccocceeveeereerrerseenseeeienseeseenseeseeesneeseenane 176

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 15



Table 6.3 Potential conservation buffer locations in the Bayou La Batre Watershed................. 186

Table 6.4 Location diagrams of potential conservation buffer locations ..........ccccceeeevveerenneennee. 186
Table 6.5 Unpaved road candidates for stabilization practices.........ccccceeveereersernieernenneenseeene 191
Table 6.6 Advantages and disadvantages of incised channel restoration options.........cc..cc..... 208
Table 6.7 Potential channel restoration Sites...........ccovvieeeeiiieeeeiiiiee e e e e e e ereee e 209
Table 6.8 Channel restoration CoSt €StIMAtEs..........ccccuveeeeeiiieeeeiiiee et eeecteeeeeereeeeeeareeeeeanes 215
Table 6.9 Potential areas for wetland preservation...........cceeceerieeieeniieniienieeceee e 220
Table 7. 1 Short-term strategies (0-3 YEATS) ..cccccuveeieeiirreeeeeiieeeeeeiteeeeectreeeessreeeeesssneeesesssseessanns 240
Table 7. 2 Long-term strategies (4-10 YEATS) ...cccveirruiereruieiririersitieesieeeseeeesiseeesseeessseesssseesssseesnns 249
Table 7.3 EStimation Of COSTS ......uiiiiiiiiiiieccee et e e e e e aaee e e e naeeeeennns 257
Table 8.1 Current regulations within the Bayou La Batre Watershed 274

Table 9.1 Recommended funding sources for Priority Management Measures, Short-Term

SErAtEZIES (0-3 FEATS) ..uveevrerrerauierteeeteessteeteessteeteesstesseessteesseesaeeesseeeaseessteenseesseesaseesnseeaseesnsesnne 287
Table 10.1 Bayou La Batre Waterway Steering Committee Members..........ccccveeeeveercrveenerneenns 2092
Table 10.2 Community Stakeholder Workshop Programs..........cccceeeeveeeeieeciieeccneescneeseneennns 206
Table 10.3 Presentations to Elected Officials and Public ..........cccceeereiiieieciiiieicciieeceieeeees 298
Table 10.4 Additional Public Outreach ACtiVIties.......cceeeeeiuiieeeeciee e 299
Table 11.1 Sample Collection LOCAtIONS .....c.ueeeeveeieiiieieiieeeieeeeitee e ciee e sieeesseeeeseeeeesreeesaaeessvaeennns 315

% DeWberrv Mobile Bay National Estuary Program | BLB Watershed Management Plan

16



LIST OF ACRONYMS

ACAMP
ACNPCP
ACES
ADCNR

ADCNRSLD

ADECA
ADEM
AGCRC
ALEA
ARWA
ACS
AWW
BLB
BMP
BOD
CELCP
CIAP
CoNED
CTP
CCMP
CERCLA
CFU

DISL

DOQQs

Alabama Coastal Area Management Program Strategic Plan 2013-2018
Alabama Coastal Nonpoint Pollution Control Program

Alabama Cooperative Extension System

Alabama Department of Conservation and Natural Resources

Alabama Department of Conservation and Natural Resources -State Lands
Division

Alabama Department of Economic and Community Affairs
Alabama Department of Environmental Management
Alabama Gulf Coast Recovery Council

Alabama Law Enforcement Agency

Alabama Rural Water Association

American Community Survey

Alabama Water Watch

Bayou La Batre

Best Management Practices

Biochemical Oxygen Demand

Coastal and Estuarine Land Conservation Program

Coastal Impact Assistance Program

Coastal National Elevation Database

Coastal Training Program

Comprehensive Conservation & Management Plan 2013-2018
Comprehensive Environmental Response, Compensation, and Liability Act
Colony forming units

Dauphin Island Sea Lab

Digital Orthographic Quarter Quadrangles

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

17



DIN
DHNRDAT
DIP
ESA
ETJ
FEMA
GED
GIS
GSA
GEBF
GIWW
GOMA
GOMESA
IWD

IC

ICM
[&I
IPCC
HCRT
HUC
LULC
LQ
LLPI
MEOWSs
MOMs

MST

Dissolved inorganic nitrogen

Deepwater Horizon Natural resources Damage Assessment Trustees

Dissolved inorganic phosphorous
Environmental Science Associates
Extraterritorial Jurisdiction

Federal Emergency Management Agency
General Educational Development
Geographic information system
Geological Survey of Alabama

Gulf Environmental Benefit Fund

Gulf Intracoastal Waterway

Gulf of Mexico Alliance

Gulf of Mexico Energy Security Act
Inverse Distance Weighting

Impervious Cover

Impervious Cover Model

Inflow and Infiltration
Intergovernmental Panel on Climate Change
Habitat Conservation & Restoration Team
Hydrological Unit Code

Land Use and Land Cover

Local quotient

Longleaf Pine Initiative

Maximum Envelopes of Water
Maximum of MEOWs

Microbial source tracking

% DeWberrv® Mobile Bay National Estuary Program

BLB Watershed Management Plan

18



MBNEP
EMO2
MCSWCD
MELC
MS4
NASA
NASS
NFWF
NFIP
NHC
NHD
NLCD
NOAA
NPDES
NPR
NRPA
NWS
NWI
NRDA
NAVD
NRCS
PMCG
POM
PALS

PSGM

Mobile Bay National Estuary Program

Mobile Bay Version 3

Mobile County Soils and Water Conservation District
Multi-Resolution Land Characteristics

Municipal Separate Stormwater Sewer System
National Aeronautics and Space Administration
National Agricultural Statistics Service

National Fish and Wildlife Foundation

National Flood Insurance Program

National Hurricane Center

National Hydrography Database

National Land Cover Database

National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination Systems
national Public Radio

National Recreation and Park Association
National Weather Service

National Wetlands Inventory

Natural Resource Damage Assessment

North American Vertical Datum

Natural Resources Conservation Service

Parker Martin Consulting Group

Particulate organic material

People Against A Littered State

Prescott Spatial Growth Model

# Dewberry

Mobile Bay National Estuary Program

BLB Watershed Management Plan

19



PIC Project Implementation Committee
RL Repetitive Loss
RCRA Resource Conservation Recovery Act

RESTORE Resources and Ecosystem Sustainability, Tourist Opportunities, and Revived
Economies of the Gulf Coast States Act

SSO Sanitary Sewer Overflow
SAC Science Advisory Committee
SLR Sea Level Rise

SRL Severe Repetitive Loss

SCE South Coast Engineers

SMCCDC South Mobile County Community Development Corporation

SMCTA South Mobile County Tourism Authority

SFHA Special Flood Hazard Areas

SARA Superfund Amendments and Reauthorization Act
SOP Standard Operation Procedures

TNC The Nature Conservancy

TMDL Total Maximum Daily Load

TSS Total suspended solids

SSO Sanitary sewer overflows

SLAMM Sea Levels Affecting Marches Model

SLOSH Sea, Lake, Overland Surges from Hurricanes Model
UST Underground Storage Tanks

USACE U.S. Army Corps of Engineers

USDA U.S. Department of Agriculture

DOI U.S. Department of the Interior

EPA U.S. Environmental Protection Agency

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 20



USFWS
USGS
USCB
ULI

FWS
Next Steps

WWTF
WERF
WMP
WMP
WMTF

WLFW

U.S. Fish and Wildlife Service
U.S. Geological Survey
United States Census Bureau
Urban Land Institute

Vision for a Health Gulf of Mexico Watershed;
Next Steps for a Healthy Gulf of Mexico Watershed

Wastewater Treatment Facility

Water Environment Research Foundation
Watershed management plan

Team Watershed management planning team
Watershed Management Task Force

Working Lands for Wildlife

# Dewberry

Mobile Bay National Estuary Program | BLB Watershed Management Plan

21



1 Introduction

1.1 Plan Purpose

The Mobile Bay National Estuary Program (MBNEP) received funding from the National Fish
and Wildlife Foundation (NFWF) Gulf Environmental Benefit Fund (GEBF) to develop
watershed management plans (WMPs) for several intertidal watersheds along the Alabama
coast.

The Bayou La Batre Watershed was identified as one of the priority watersheds by the MBNEP
Project Implementation Committee (PIC), and the MBNEP partnered with the Mobile County
Soil and Water Conservation District (MCSWCD) to develop the Bayou La Batre WMP. The goal
of the plan is to provide a roadmap for restoring and conserving the watershed and improving
water and habitat quality in areas where resources could have been damaged by the Deepwater
Horizon Oil Spill. This WMP charts a conceptual course for improving and protecting the things
people value most about living along the Alabama coast as identified in the MBNEP
Comprehensive Conservation and Management Plan (CCMP).

Water 9 e Fish

Coastlines e connec - ‘é’;‘"" Heritage

Access @ 7 Resliliency

The Bayou La Batre WMP is centered on these six values and addresses the following;:

» Water: Identifies actions to reduce point and non-point source pollution and remediate
past effects of environmental degradation, thereby reducing outgoing pollutant loads
into Portersville Bay, Mississippi Sound, and the Gulf of Mexico.

» Coastlines: Assesses shoreline conditions and identifies strategic areas for shoreline
stabilization and fishery enhancements.

» Access: Characterizes existing opportunities for public access, recreation, and
ecotourism and identifies potential sites to expand access to open spaces and waters
within the watershed.

> Fish: Identifies actions to reduce the incidence and impacts of invasive flora and fauna
and improve habitats necessary to support healthy populations of fish and shellfish.
Provides a strategy for conserving and restoring coastal habitat types; providing critical
ecosystem services; and identified by the MBNEP’s Science Advisory Committee (SAC)
as most threatened by anthropogenic stressors. These habitat types: freshwater
wetlands; streams, rivers and riparian buffers; and intertidal marshes and flats, were
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classified as most stressed from dredging and filling, fragmentation, and sedimentation,
all related to land use change.

> Heritage: Characterizes customary uses of biological resources and identifies actions to
preserve culture, heritage, and traditional ecological knowledge of the watershed.

» Resiliency: Identifies vulnerabilities in the watershed from accelerated sea level rise,
storm surge, temperature increases, and precipitation and improves watershed resiliency
through adaptation strategies.

The watershed management planning team (WMP Team) developed a community-centered,
comprehensive approach to watershed management planning. This approach incorporated
EPA’s six steps in watershed planning with EPA’s nine key watershed management elements
into a broad overall watershed management approach for improvement and protection of the six
things people value most about living along the Alabama coast. The WMP incorporates guidance
from the MBNEP CCMP, Alabama Department of Environmental Management’s (ADEM) 319
checklist, as well as other regional planning initiatives. The overall goal was to establish a plan
that was founded on equitable, practical, and buildable restoration and remediation alternatives.
In developing this comprehensive, community based approach, the WMP provides a clear vision
to guide the planning process while always keeping the end goal in view — restoring the
ecological and cultural vitality of the watershed and its community.

1.2 Period Addressed by the Plan

The scope and breadth of the recommended improvements from this WMP to restore water
quality and habitat in Bayou La Batre will require significant time to implement. This WMP
provides a 10-year framework to begin the implementation of recommended actions. This time
frame is subject to change, depending on the availability of funds, success of recommended
projects, and watershed response. As part of the recommended adaptive management approach,
a review of the WMP recommendations should be performed every year, with an in-depth
assessment every three to five years. This review should consider monitoring results from
implemented projects and whether changes are warranted to the project type, scope, or area of
implementation to achieve the stated goals and objectives of the WMP.

1.3 Watershed Management Planning Team

The MBNEDP, in partnership with MCSWCD, contracted with Dewberry to develop the Bayou La
Batre WMP. Dewberry brought together a team of highly qualified experts to develop this plan.
The team was developed around the six values identified in the MBNEP CCMP:

¢ Water: Environmental Science Associates (ESA)

¢ Coastlines: South Coast Engineers (SCE)

e Access: Biohabitats

¢ Fish: Dauphin Island Sea Lab (DISL)

¢ Heritage: Parker Martin Consulting Group (PMCG)
¢ Resiliency: Dewberry
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The development of this plan involved sustained collaboration between the MBNEP; MCSWCD;
NRCS; WMP Team; municipal, county, state, and federal officials; and local stakeholders and
citizens. The WMP Team would like to acknowledge the following organizations for their
continued support in the development and implementation of this WMP:

e Mobile Bay National Estuary Program (MBNEP)

e Mobile County Soil and Water Conservation District (MCSWCD)
¢ Natural Resources Conservation Service (NRCS)

¢ City of Bayou La Batre

e Bayou La Batre Utilities Board

e Bayou La Batre WMP Steering Committee

e Alma Bryant High School

e Alabama Department of Conservation and Natural Resources (ADCNR)
e Alabama Department of Environmental Management (ADEM)

e US Fish and Wildlife Service (USFWS)

e The Nature Conservancy (TNC)

e Mobile County Revenue Commission

e US Army Corps of Engineers (USACE)

e US Geological Survey (USGS)

e US Department of the Interior (DOI)

e US Department of Agriculture (USDA)

e Federal Emergency Management Agency (FEMA)

e National Oceanic and Atmospheric Administration (NOAA)

e City of Mobile

e Geological Survey of Alabama (GSA)

e Alabama Marine Resources Division

e Mississippi-Alabama Sea Grant Consortium

e Auburn University

e Bayou La Batre Chamber of Commerce

e South Mobile County Community Development Corporation (SMCCDC)

1.4 Document Overview

This WMP is organized into the following sections:

e Section 2 describes the Bayou La Batre Watershed, providing background on
characteristics and current conditions—including topography, hydrology, habitats,
demographics, land use, etc.—to provide an understanding of current and historical
conditions and insight into the problems of concern.

¢ Section 3 evaluates the existing conditions within the Watershed and helps to focus
management efforts to address the most pressing needs.

e Section 4 identifies the critical areas and issues within the Watershed. These issues
help shape the overall goals of the WMP and determine what information is needed to
accurately define and address community concerns.
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e Section 5 discusses the goals and objectives used to guide the development of the
management measures and also examines regulatory drivers and constraints to
restoration.

¢ Section 6 describes the conceptual management measures considered to address the
challenges and features of this WMP.

e Section 7 provides implementation strategies that include timelines, potential action
items, and prospective partnerships to help facilitate the implementation of the
identified management measures.

e Section 8 discusses the regulatory framework of laws, regulations, and ordinances that
pertained to water quality, stormwater management, erosion and sediment control,
coastal zone issues, wetlands and other surface waters, and land disturbance activities, as
under the jurisdiction of the Federal, State, County, and City of Bayou La Batre
governmental entities.

e Section 9 presents a financial strategy, including available sources of funding (i.e.,
grants, partnerships, etc.) for restoration projects, and examines innovative mechanisms
and alternatives for leveraging funding sources.

e Section 10 details the public outreach and community involvement efforts needed for
successful implementation of this WMP.

e Section 11 outlines a monitoring program to evaluate the success of the management
measures over the 10-year planning period.

1.5 Public Participation

The challenge of engaging citizens in a watershed study is always complex and was made even
more daunting by the socioeconomic structures and language barriers within the Bayou La Batre
(BLB) community. The WMP Team recognized these challenges and, as such, expended much of
their effort on developing an authentic public participation and stakeholder engagement
program. The outreach program was designed to be an integral part of the watershed
management planning process—equally as important as the scientific assessments, if not more
so. This program was centered on the principal of building a partnership with the community
and local stakeholders and connecting with each community segment in an appropriate manner.

1.5.1 Stakeholder Outreach and Engagement

Early in the process, the WMP Team identified key community leaders and stakeholders to
ensure successful participation by the maximum number of citizens within the watershed and
surrounding areas with an emphasis on inclusion from both English-speaking and non-English-
speaking populations. This included business owners, commercial fishermen, private
landowners, environmental groups, school groups, church and civic groups, recreational water
users, and the general citizenry. Partners, such as local, county, state, and federal agencies, were
also identified and included in outreach efforts.

A major public awareness campaign was implemented to alert the citizens that a watershed
management study was being undertaken and why the study would be important to each of
them, their livelihoods, their communities, and the future of the region that they call “home.”
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Public participation was encouraged using electronic notices, media/press releases, and targeted
announcements in multiple languages including English, Cambodian, Vietnamese, and Laotian.

One-on-one interviews were conducted with key stakeholders identified as centers of influence
within their groups/communities. Part of the interview process included identifying the most
appropriate methods for reaching each of their constituent groups. A Bayou La Batre Watershed
Steering Committee was then formed using these important community leaders as the nucleus.

Based on responses from these centers of influence, the WMP Team created a contact database
arranged by language capability (Vietnamese, English, etc.) and by subset (commercial
fishermen, business owners, etc.). Materials were subsequently developed and printed in all four
languages and initially distributed by the identified centers-of-influence individuals to help
encourage citizen participation. Printed materials were also later distributed to the community
at large via inclusion with the City of Bayou La Batre monthly newsletter, monthly BLB Utilities
Board statements, and other formats.

1.5.2 Community Meetings

Community meetings were held with each subset of the citizenry, as identified and
recommended by the Steering Committee. The goals were to inform the citizenry relative to the
function and processes of the watershed and obtain their input. Meetings were held in English,
Vietnamese, Cambodian, and Laotian. Local bilingual citizens were identified to serve as
interpreters/translators for citizen meetings and as writers for the development of supplemental
materials.

Each meeting had a set of basic objectives. The focus for initial meetings was to introduce the
concept of watersheds and why protecting the local watershed was critical to the economy and
quality of life in Bayou La Batre for future generations. Participants were introduced to specifics
of the WMP, including timelines and products. The goals were to realize the critical nature of
individual responsibility and recognize the importance of their direct participation in protecting
the quality and heritage of the local watershed.

Subsequent community meetings focused on identifying interim results of the assessment and
obtaining feedback on prioritizing projects and identifying next steps. This feedback was used to
create a consensus of current watershed conditions and define the local citizen vision, goals, and
objectives for improvements. As a supplement to the standard community meetings, the WMP
Team held special neighborhood meetings to help reach non-English-speaking and other
minority populations.

Section 10 presents further information on the community participation and stakeholder
engagement program. The WMP Team endeavored to keep the community engaged and
informed of milestones and accomplishments. Citizens were continuously encouraged to
participate in community meetings, surveys, and engagement activities throughout the
watershed management planning process.
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2 Watershed Description

The Bayou La Batre Watershed covers over 19,562 acres in south Mobile County and the Bayou
flows southwesterly into Portersville Bay and Mississippi Sound. The City of Bayou La Batre is

the main urban center in the Watershed.
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2.1 Physical and Natural Setting

Bayou La Batre is located in the Escatawpa River Basin and forms in southern Mobile County,
within the limits of the City of Bayou La Batre. It receives drainage from several named
tributaries: Hammar Creek, Bishop Manor Creek, and Carls Creek; and multiple unnamed
tributaries, which all flow south into the Bayou. Bayou La Batre, Carls Creek and several of the
unnamed tributaries are all tidally influenced. The total length of Bayou La Batre is 5.46 miles
and the waterbody has a use classification of Fish & Wildlife (ADEM 2009).

2.1.1 Watershed Boundary

The Bayou La Batre Watershed is located in Mobile County, Alabama, and is defined by the U.S.
Geological Survey (USGS) 12-digit hydrologic unit code (HUC) HUC 031700090102 (USGS
2013). USGS HUC cataloging units represent the geographic area for parts of all surface
drainage basins and are effective for evaluating and managing water resources at the local level
(Exum et al. 2005). However, water network systems found within the area defined by the USGS
HUC-12 boundaries have the potential to receive surface flows from areas outside the defined
boundary, as HUCs at any hierarchical level are not synonymous with true “watersheds” (Exum
et al. 2005). For the purposes of this WMP the defined boundary for the Bayou La Batre
Watershed is given by the HUC-12 boundary established by the National Hydrography Database
(NHD), USGS (2013).

Draining a total area of 19,562 acres (30.6 square miles), the Bayou La Batre Watershed receives
its name from its principal tributary, Bayou La Batre. The Bayou is considered the major
waterbody in the Watershed and receives flows from Hammar Creek, Bishop Manor Creek, Carls
Creek, Snake Bayou, and numerous unnamed canals, ditches, waterway connections, and
artificial features (USGS 2013). The cumulative stream network system of the Bayou La Batre
Watershed (approximately 73 miles) drains to the south and west thorough the mouth of the
Bayou La Batre River and into Portersville Bay, located along the northern portion of
Mississippi Sound in coastal Alabama (see Figure 2.2).

2.1.2 Hydrology & Climate
2.1.2.1 Surface Water Resources

Bayou La Batre (the waterbody) is located in the Escatawpa River Basin and forms in southern
Mobile County. The total drainage area of Bayou La Batre is 30.6 square miles. The Bayou
empties into Portersville Bay, Mississippi Sound, and the Gulf of Mexico. The general tidal
pattern along the northern Gulf is diurnal, with one high and one low tide in a 24-hour period.
During periods of rainfall, natural flow in the Bayou comes from runoff, while during periods of
drought, it functions as a tidal system, and the primary source of water is from the Mississippi
Sound. Wind and tidal action influence water movement in the Bayou, and at times the
waterway can become stagnant (USACE 2014).
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Figure 2.2 Bayou La Batre Watershed boundary

2.1.2.2 Groundwater Resources

The principal sources of groundwater in Mobile County are the Miocene-Pliocene and alluvial
aquifers. The Miocene-Pliocene aquifer consists of sediments belonging to the Miocene Series
undifferentiated, and the Citronelle Formation of Pliocene age. Although the Miocene and
Pliocene sediments are separate geologic units in southern Alabama, they are grouped together
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as one aquifer because the geologic contact between the units is difficult to determine and the
units are often hydraulically connected. A coastal alluvial aquifer underlies the flood plain
deposits adjacent to the Mobile River Delta, Mobile Bay, and coastal Mississippi. The alluvial
aquifer consists of Quaternary-age channel and flood-plain deposits bordering the Mobile River
(USACE 1988).

Both aquifers are accessible to direct recharge through direct infiltration from rainfall and
periodic freshwater inundation. The surface level of the Miocene-Pliocene aquifer ranges from
50-100 feet below ground and extends to depths ranging from 1000-2000 feet. The coastal-
alluvial aquifer is relatively thin, and extends from the ground surface to about 150 feet. A
transition to saline water often occurs to the south. Some aquifers in the southern part of Mobile
County have salinities that exceed 6.5%. Within Mobile County, there are no sole source aquifers
designated pursuant to Section 1424 (3) of the Safe Drinking Water Act (PL93-523, amended by
P295-190) (Barry A. Vittor and Assoc. 2007).

2.1.2.3 Climate

The Watershed is located in a humid, subtropical climate region and is characterized by
temperate winters and long, hot summers with rainfall that is fairly evenly distributed
throughout the year. Annual temperatures range from below freezing to over 100 degrees
Fahrenheit, with a normal mean annual temperature of 68 degrees Fahrenheit along the coast
(USACE 2014). Average annual precipitation is 68.1 inches (Summersell 2008). Summer
temperatures are generally warm, being moderated by sea breezes, and are influenced to a
considerable extent by the mild water temperatures of the Gulf of Mexico. Prevailing southerly
winds provide moisture for high humidity from May through September. Winter temperatures
are relatively mild, and are greatly influenced by seasonal cold fronts. The area averages 15-20
cold fronts per year, occurring from October through March. The cold fronts bring cold air and
strong, predominantly northerly winds with speeds that can exceed 25 to 30 knots (Barry A.
Vittor and Assoc. 2007). Table 2.1 presents the monthly climate statistics for the area.

Table 2.1 Monthly climate statistics for Mobile County (1981-2010)

Maximum Minimum Average

Month Temperature Temperature Temperature LG g
(Deg. F) (Deg. F) (Deg. F) I )

January 60.8 40.0 50.4 5.65
February 64.4 43.3 53.8 5.12
March 71.2 49.1 60.2 6.14
April 775 55.4 66.4 4.79
May 84.5 63.7 74.1 5.14
June 89.2 70.4 79.8 6.11
July 91.0 72.7 81.8 7.25
August 90.7 72.6 81.6 6.96
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September 87.0 68.0 77.5 5.11
October 79.2 57.6 68.4 3.69
November 70.6 48.6 59.6 5.13
December 62.7 42.2 52.4 5.06
Annual 77.4 57.0 67.2 66.15

Source: NWS 2016a

Hurricanes occur regularly in the Gulf of Mexico, bringing heavy rains, wind, and coastal
flooding. Hurricane season runs from June 15t to November 30th. One of the more recent
hurricanes that caused significant damage in the Watershed was Hurricane Katrina. On August
29, 2005, Hurricane Katrina’s storm surge severely damaged the City of Bayou La Batre.
Approximately 65% of all occupied housing units in the City were damaged or destroyed. In
addition, the existing municipal wastewater treatment plant (WWTP) suffered severe damage
from the storm surge and was eventually replaced (Summersell 2008).

During the last century, coastal Alabama suffered from the effects of many hurricanes; although
not an exhaustive list, the following 18 hurricanes impacted the area (NWS 2016b):

Category 3 - Unnamed hurricane in July 1916;
Category 3 - Unnamed hurricane in October 1916;
Category 3 - Unnamed hurricane in September 1926;
Category 2 - Hurricane Baker in August 1950;
Category 5 - Hurricane Camille in August 1969;
Category 3 - Hurricane Frederic in September 1979;
Category 3 - Hurricane Elena in 1985;

Category 2 - Hurricane Erin in August 1995;
Category 3 - Hurricane Opal in October 1995;
Category 1 - Hurricane Danny in July 1997;
Category 2 - Hurricane George in 1998;

Category 3 - Hurricane Ivan in September 2004;
Category 1 - Hurricane Cindy in July 2005;
Category 3 - Hurricane Dennis in July 2005;
Category 3 - Hurricane Katrina in August 2005;
Category 4 - Hurricane Gustav in September 2008;
Category 4 - Hurricane Ike in September 2008;
Category 1 - Hurricane Isaac in August 2012

2.1.2.4 Rainfall & Flooding

Receiving an average of 68.1 inches of rain per year, this is one of the wettest areas in the nation
(NWS 2016a). Rainfall typically comes with cold fronts that move through the region during the
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winter months or from air-mass thunderstorms more prevalent in the summer months. Table
2.1 in the previous section provides monthly and annual average rainfall statistics.

The area is also susceptible to extreme weather events that can cause intense rainfall and
flooding. Hurricane Danny deposited 43 inches of rainfall in a 24-hour period in portions of
Mobile County in 1997. Due to the area’s low elevation, soil characteristics, and tidal flux,
lowland and wetland flooding occurs frequently in specific areas of the Watershed. Currently
areas along Davenport St. in the City of Bayou La Batre encounter frequent flooding events
(Figure 2.3). In addition to flooding caused by intense rainfall, the area is also vulnerable to
flooding from storm surges. Storm surges from Hurricane Katrina in the Bayou La Batre area
were 12 to 14 feet, and many homes were engulfed by the flood waters (NWS 2016c).

-

Figure 2.3 Davenport Street flooding
(December 2015)

2.1.3 Topography & Floodplains

The Bayou La Batre area is classified as primarily coastal lowlands, with upper areas of the
Watershed lying within the Southern Pine Hills physiographic district. Elevations range from
sea level to about 40 feet in elevation (Figure 2.4).

Flood zones are commonly used to identify areas of risk in floodplain management. Flood zones
and flood hazard areas are identified by the Federal Emergency Management Agency (FEMA).
FEMA identifies an area of special risk as a Special Flood Hazard Area (SFHA). SFHAs are
defined as areas that will be inundated by a flood event having a one-percent chance of being
equaled or exceeded in any given year. During the span of a 30-year mortgage, a home in the
one-percent annual chance floodplain has a 26% chance of being flooded at least once during
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those 30 years (USGS 2010). The one-percent annual chance flood is also referred to as the base
flood or 100-year flood (FEMA 2016).

Much of the lower portion of the Bayou La Batre Watershed is located within the 100-year
floodplain and identified as FEMA Flood Zone A/AE (Figure 2.5).The area around the mouth
of the Bayou is located in FEMA Flood Zone VE, which indicated a one-percent annual chance
flood hazard area with storm-induced velocity wave action. Portions of the eastern most part of
the lower Watershed are in areas of moderate and minimal flood hazard, and identified as Zone
X (shaded and unshaded respectively). Most of the upper Watershed is identified as being in
minimal flood hazard Zone X (unshaded), with only those areas within the tributaries’
immediate floodplain designated as Zone A/AE.
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2.1.3.1 Geology

The Bayou La Batre Watershed is underlain by consolidated and unconsolidated sediments that
range in age from Holocene to Miocene. Miocene sediments that outcrop in the coastal area
consist of consolidated light gray to variegated and mottled consolidated clays inter-bedded with
sand and gravel zones. The Pliocene-age Citronelle Formation overlies the Miocene deposits.
The Citronelle Formation consists predominately of reddish brown to orange and yellow gravelly
sand. Semi-consolidated to unconsolidated sediments of Pleistocene and Holocene age overlay
the Citronelle Formation in Mississippi Sound (USACE 2014).

2.1.3.2 Soils

Soils within the Watershed consist of varying associations as presented in Table 2.2 and
Figure 2.6 below. There are six primary soil associations (associations with greater than 10%
watershed coverage) identified in the Watershed: the Bayou Escambia (15.8%), Saucier sandy
loam (14.4%), Notcher sandy loam (13.8%), Heidel sandy loam (11.3%), Troup sandy loam
(11.3%), and Johnston-Pamlico association (10.9%). The bottom portion of the Watershed
primarily consists of the Bayou-Escambia association and the Johnston-Pamlico association,
which are generally poorly drained soils (USDA 1980). The upper portion of the Watershed
contains a broader mix of soil associations.

2.1.3.3 Sediments

The U.S. Army Corps of Engineers (USACE) conducted an environmental assessment as part of
their dredging program for the Bayou La Batre channel. The sediments located in the bottom
portion of the sediment column in the Bayou channel consisted of inorganic clays of high
plasticity, poorly-graded sands, sand-silt mixtures and sandy clay mixtures (USACE 2014). The
material in the upper portion to be dredged was predominantly silty, organic material deposited
since the previous maintenance cycle (USACE 2014). USACE found that sediment samples
collected within the inner channel contained high concentrations of metals and other
constituents. Their analyses indicated highly variable concentrations of nutrients, heavy metals,
high-molecular-weight hydrocarbons, and pesticides. Elutriate testing performed on the
sediments indicated that, with the exception of iron and nickel, these compounds were tightly
bound to the sediments and would not be released to the water column with disturbance, such
as dredging (USACE 2014).
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Table 2.2 Soils in the Bayou La Batre Watershed

Square Feet Acres Square Percentage

Miles of Watershed

Axis mucky sandy clay loam 8,672,035.9 199.1 0.3 1.0%

Bayou-Escambia association 134,356,310.6 | 3084.4 4.8 15.8%

Grady loam 14,484,514.3 332.5 0.5 1.7%

Heidel sandy loam 96,007,886.1 | 2204.0 3.4 11.3%

Malbis sandy loam 22,899,733.9 525.7 0.8 2.7%

Pactolus loamy sand 6,741,109.8 154.8 0.2 0.8%

Robertsdale loam 155362610 | 3567 | 06 | 18% |

Source: USDA 1980

% DeWberrY® Mobile Bay National Estuary Program | BLB Watershed Management Plan | 37



0 05 1 2 Miles _
L I 1 I —{188}
)

Legend

m Watershed Boundary Solls Il Escambia sandy loam I Notcher sandy loam [l Saucier sandy loam

""\_, Major Roads - Axis mucky sandy clay loam - Grady loam - Pactolus lcamy sand - Smithton sandy loam
I sama sandy loam I Herleston sendy loam I Pamiico-Bibk complex [l Troup lvamy sand
Il Geyou-Escambie essociation Heidel sandy loam I - Troup-Heidel complex
I Benndale sandy loam Il Johnston-Pamlico association [l Poarch sandy loam

Dorovan-Bibb association - Malbis sandy loam FRobertsdale loam

Figure 2.6 Soils in the Bayou La Batre Watershed
2.1.4. Vegetation and Wildlife

Coastal Alabama supports one of the largest varieties of plant and wildlife species in the state.
Habitats in the area include coastal maritime forests, forested wetlands, emergent wetlands,
submerged aquatic vegetation, streams, tidal creeks, tidal flats, brackish-salt marshes,
scrub/shrub wetlands, beaches, mudflats, estuarine, marine, and open-water benthic habitats.
These areas are home to a diverse, resilient, and environmentally-significant group of species,
including some considered threatened and endangered (USACE 2014).
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2.1.4.1 Vegetation

Naturally-occurring vegetative communities within the Watershed are typical of those found
adjacent to Mississippi Sound in the northern Gulf of Mexico. However, these communities are
sparse and fragmented within the area due to the amount of development.

Terrestrial uplands dominate higher-ground areas that are not normally subject to riverine
flooding or tidal inundation. These upland areas are primarily agricultural or residential
containing varieties of pine and scrub oaks. Natural upland vegetation complexes found in the
area include longleaf pine-oaks, moist pinelands, bay forests, monoculture pine, maritime
strand, and beach dune associations. The most dominant upland association is longleaf pine-
oaks. This complex is well-adapted to the dry, sandy sites in the coastal plain region (USACE
2014). Longleaf pine (Pinus palustris) is the dominant species in this habit. Other species
occurring in the community include southern red oak (Quercus falcata), laurel oak (Q.
laurifolia), live oak (Q. virginiana), southern magnolia (Magnolia grandiflora), flowering
dogwood (Cornus florida), persimmon (Diospyros virginiana), winged sumac (Rhus copallina),
sparkleberry (Vaccinium arboreum), and broomsedge (Andropogon spp.) (USACE 2014).
Shrubby plants (sumac, huckleberry, gallberry) can be found in the understory along with
associated herbs and grasses (Barry A. Vittor and Assoc. 2007).

Maritime forests cover the middle portion of the Watershed. These forests predominantly
contain slash pine (Pinus elliottii) with an understory of saw palmetto (Serenoa repens) and wax
myrtle (Myrica cerifera) (USACE 2014). This area has a higher water table than the longleaf
pine-oaks community. This strip of moist pinelands divides the longleaf pine-oak forests and
coastal swamps. Sedges, grasses, and other herbaceous plants grow in the understory area
(USACE 2014).

The forest area transitions when entering sandy areas near the coast. Terrestrial grasses make
up the majority of the groundcover and include broomsedge (Andropogon virginicus),
switchgrass (Panicum virgatum), and warty panicgrass (Panicum verrucosum). Non-native
cogongrass (Imperata cylindrica) occurs in scattered patches in the Watershed (Barry A. Vittor
and Assoc. 2007). The coastal and lowland waterways in the Watershed are fringed with marsh
grasses such as black-needlerush (Juncus roemerianus) and smooth cordgrass (Spartina
alterniflora) (USACE 2014).

2.1.4.2 Wildlife

Coastal faunal assemblages within the Watershed include a variety of amphibians, reptiles,
birds, and mammals. These animals occur in all habitats found within the system and utilize
various aspects of the Bayou, tributaries, and surrounding lands.

Mammals found within the Watershed and surrounding area include marsupials, moles, shrews,
bats, armadillos, rabbits, rodents, carnivores, and hoofed mammals (USACE 2014). Mammals
occur within all the Watershed’s habitats, while the long leaf pine-oaks community and the pine
savannah community support populations of white-tailed deer and smaller mammals such as
opossum, raccoon, armadillo, cottontail rabbit, gray squirrel, and fox (Barry A. Vittor and Assoc.
2007). Mammals, such as the marsh rabbit, cotton rat, swamp rabbit, and river otter are also
common in the Watershed (USACE 2014).
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Reptiles and amphibians found in the area include snakes, turtles, lizards, toads, frogs,
salamanders, and crocodilians. There is a great diversity of reptiles including 23 species of
turtles, 10 species of lizards, 39 species of snakes, and the alligator. Eighteen species of
salamanders and 22 species of frogs and toads are also found in the coastal area (USACE 2014).

Due to the location of the Watershed along the coast, the area supports many populations of
transient and resident birds. Migratory birds can be observed during the spring and fall, while
permanent residents such as ospreys, gulls, and pelicans can be seen year round. Over 300
species of birds have been recorded as migratory or permanent residents within the area, with
several species breeding in the area (USACE 2014). Shorebirds include osprey, great blue heron,
great egret, piping plover, sandpiper, gulls, brown and white pelicans, American oystercatcher,

and terns (USACE 2014).

2.1.4.3 Protected Species

Table 2.3 presents species identified by the U.S. Fish and Wildlife service as threatened,
endangered, or in recovery in Mobile County. All of these species are potentially found within
the Bayou La Batre Watershed and surrounding area.

Table 2.3 Federally protected species documented from Mobile County, AL

Group Name

Bald eagle (Haliaeetus leucocephalus)

Status

=

Birds

Wood stork (Mycteria 400lyphemu)

Piping plover (Charadrius melodus)

Red knot (Calidris canutus rufa)

Alabama heelsplitter (Potamilus inflatus)

Clams

Southern clubshell (Pleurobema decisum)

Alabama sturgeon (Scaphirhynchus suttkusi)

Fish

Atlantic sturgeon—Gulf subspecies (Acipenser oxyrinchus)

Mammals | West Indian manatee (Trichechus manatus)

Hawksbill sea turtle (Eretmochelys)

Leatherback sea turtle (Dermochelys coriacea)

Kemp’s ridley sea turtle (Lepidochelys kempii)

Loggerhead sea turtle (Caretta caretta)

Reptiles

Alabama red-bellied turtle (Pseudemys alabamensis)

Eastern indigo snake (Drymarchon corais couperi)

Black pine snake (Pituophis melanoleucus lodingi)

Gopher tortoise (Gopherus 40olyphemus)

I IR G R G

R = Recovery, T = Threatened, E = Endangered. Source: USFWS 2016

# Dewberry
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2.1.4.4 Sensitive Areas

The area within the Bayou La Batre Watershed contains some potentially sensitive areas for
vegetation and wildlife. Adjacent coastal areas have been deemed critical habitat for Atlantic
sturgeon (gulf subspecies, Acipenser oxyrinchus) and piping plover (Charadrius melodus), and
the area is vital to numerous species of migratory birds. A portion of the Watershed contains
wetlands typical along the Alabama coast. These wetlands provide many ecosystem services
necessary to sustain viable habitat and support the region both functionally and economically.

2.1.4.5 Invasive Species

Non-native invasive species can significantly impact natural systems and ecosystem function.
Invasive plants can be fast growing and spread quickly, outcompeting native vegetation.
Invasive animals can often find only limited local competition for food and no natural predators
in the local area. The following invasive species presented in Table 2.4 are potentially found
within the Watershed and surrounding areas.

Table 2.4 Invasive species in coastal Alabama

Species

Asian clam (Corbicula spp.)

Asian tiger shrimp (Penaeus monodon)

Giant apple snail (Pomacea maculata)

Wild hogs (Sus scrofa)

Nutria (Myocaster coypus)

Chinese tallow (Triadeca sebifera)

Chinese privet (Ligustrum sinense)

Chinese wisteria (Wisteria sinensis)

Alligatorweed (Alternanthera philoxeroides)

Persian Silk Tree/ Mimosa Tree (Albizia julibrissin)

Air potato (Dioscorea bulbifera)

Water hyacinth (Eichhornia crassippies)

Cogon grass (Imperata cylindrica)

Salvinia (Salvinia spp.)

Kudzu (Pueraria spp.)

Eurasian watermilfoil (Myriophyllum spicatum)

Common reed (Phragmites australis)

Japanese honeysuckle (Lonicera japonica)
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Japanese climbing fern (Lygodium japonicum)

Plants Golden bamboo (phyllostachys aurea)

Phragmites (Phragmites australis)

Torpedo grass (Panicum repens)

2.2 Land Use and Land Cover

Land use describes how people use the landscape (farming, forestry, residential development,
commercial development, etc.), while land cover describes the landscape or surface of the land
(water, wetlands, forest, impervious surfaces, etc.). Changes in land use and land cover (LULC)
are used to assess and explain past, current, or future trends and consequences altered
landscapes have on ecosystems at local, regional, or global scales.

Understanding LULC changes for landscapes at the watershed level are important because
differing land covers and land uses can significantly impact local water resources including
sediment and pollutant loads of streams as well as stormwater runoff velocities, volumes, and
timing within watersheds. The following sections describe and evaluate LULC trends within the
Bayou La Batre Watershed to provide insight into the type, location, and extent of LULC
changes over time.

The original LULC datasets of interest for this watershed management plan (WMP) were clipped
to the 12-digit HUC watershed boundary, as defined in Section 2.1.1. This data-editing process
facilitated the uniform assessment of the spatial data and information such that differing
sources and years of data could be compared. However, despite all efforts to assess and interpret
spatial data through a uniform process, discrepancies among the various LULC datasets still
exist. For example, quantitative information presented in the following sections regarding total
land area (acres) from different sources over the years do not match each other or the total
acreage for the Watershed as defined in Section 2.1.1. This discrepancy is suggested to be the
result of various mapping and remote sensing technologies used over the years by different
sources. Other potential discrepancies are described in the following sections.

2.2.1 Historic Land Use and Land Cover

In 2008, the National Aeronautics and Space Administration (NASA) Stennis Space Center led
an effort with multiple Gulf of Mexico Alliance (GOMA) partners, including the MBNEP, to use
remote sensing imagery to investigate LULC changes for Mobile and Baldwin counties from
1974 to 2008 (Spruce et al. 2009). This study focused on a regional analysis of urban expansion
at the watershed level using Landsat images for the following years: 1974, 1979, 1984, 1988,
1991, 1996, 2001, 2005, and 2008. The LULC change analysis considered a modified Anderson
Level I classification system that included: barren, non-woody wetland, open water, upland
herbaceous, upland forest, urban, and woody wetland. This classification scheme is used
throughout the LULC sections for consistency among dataset comparison in this WMP.

Historical LULC analyses from the years 1974 and 2008 are presented for the Bayou La Batre
Watershed (see Figure 2.7) and are summarized in Table 2.5 (Spruce et al. 2009). As
previously noted, there is a discrepancy in the total area (acres) shown in Table 2.5 for the
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years 1974 and 2008. This is the result of differing Landsat techniques used to derive the data at
different time periods. For example, the 1974 data were sampled at a 60-meter resolution and
processed into a four-channel data stack of visible and near infrared bands, while the 2008 data
were acquired at a 30-meter resolution and processed into a six-channel data stack of visible,
near-infrared, and shortwave infrared reflectance bands (Spruce et al. 2009). More information
on the accuracy and development of the 2008 NASA LULC products can be found in Spruce et
al. (2009) or Ellis et al. (2008).

2008 P E

0 05 1 2 Miles 0 05 1 2 Miles
Legend
Barren - Non-woody Wetland - Upland Forest - Urban
- Open Water Upland Herbaceous - Woody Wetland

Figure 2.7 LULC change from 1974 to 2008 (Spruce et al. 2009)

Figure 2.5 graphically presents the historical LULC for the Bayou La Batre Watershed in 1974
and 2008. From 1974 to 2008, the Bayou La Batre Watershed experienced slight increases in
urbanization from approximately 8% to approximately 12%, accompanied by increases in
upland herbaceous (agricultural land) from approximately 32% to 34% (Spruce et al.2009). The
most notable LULC change within the Watershed over the 34-year time period was the decline
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in upland forests from approximately 40% to 33% of the Watershed area (Spruce et al. 2009).
The effects of increased urbanization on the Watershed is further addressed in Section 2.2.2.8

Table 2.5 Bayou La Batre Watershed LULC from 1974 to 2008 (Spruce et al. 2009)

Class Name

Open Water 58 0.30 % 169 0.87%
Barren 14 0.07 % 92 0.48 %
Upland Herbaceous 6,252 32.20 % 6,637 34.17 %
Non-Woody Wetland 173 0.89 % 203 1.05 %
Upland Forest 7,822 40.29 % 6,347 32.68 %
Woody Wetland 3,529 18.18 % 3,705 19.08 %
Urban 1,567 8.07% 2,268 11.68 %

Total 19,415 100 % 19,421 100 %

2.2.2 Current Land Use and Land Cover

Current land cover for the Bayou La Batre Watershed is shown in Figure 2.8 and Table 2.6,
which present the 2011 National Land Cover Database (NLCD) Land Cover data clipped to the
Watershed’s 12-digit HUC boundary (see Section 2.1.1) (Homer et al. 2015). The 2011 NCLD is
the most up-to-date iteration of the NLCD and features Landsat-based, 30-meter resolution
land cover data for the contiguous United States (Jin et al. 2013). The NLCD was developed by
the Multi-Resolution Land Characteristics (MRLC) Consortium, which is a partnership led by
the USGS between various federal agencies. For consistency of reporting and comparing LULC
datasets within this WMP, the classification scheme of the NLCD 2011 data herein is presented
according to its reclassification to the LULC scheme provided by Spruce et al. (2009) (see
Section 2.2.1). Table 2.7 shows the original NLCD 2011 classification scheme and its
simplification to the scheme of historical datasets developed by Spruce et al. (2009) (see
Section 2.2.1).
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Figure 2.8 Current LULC in the Bayou La Batre Watershed (Home et al. 2015)
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Table 2.6 Approximate Total LULC for the Bayou La Batre Watershed according to
reclassified Homer et al. (2015) LULC data clipped to the Watershed bounda

Class Name

Open Water 100.52 0.51
Barren 120.54 0.62
Upland Herbaceous 6,986.39 35.73
Non-Woody Wetland 514.17 2.63
Upland Forest 3,984.67 20.38
Woody Wetland 5,162.67 26.40
Urban 2,685.60 13.73
Total 19,554.55 100

Table 2.7 Remapping LULC classes of 2011 National Land Cover Database to the
classification scheme of Spruce et al. (2009)

2011 NLCD Land Use Land Cover Classification Simplified Classification

Grassland/Herbaceous

Pasture/Hay Upland Herbaceous

Cultivated Crops

Woody Wetlands Woody Wetland
Emergent Herbaceous Wetlands Non-Woody Wetland
Open Water Open Water
Barren Land (Rock/Sand/Clay) Barren
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According to the reclassified Homer et al. (2015) 2011 NLCD data, the Bayou La Batre
Watershed land cover classes of barren, upland herbaceous, non-woody wetland, urban, and
woody wetland increased in total area (acres) compared to 1974 (see Figure 2.9). Upland
herbaceous has continued to rise from approximately 32% of the total Watershed area in 1974 to
nearly 36% in 2011. Similarly, urban classification has continued to rise from approximately 8%
of the total Watershed area in 1974 to nearly 14% of the total Watershed area in 2011. Upland
forest has continued to decline from approximately 40% of the Watershed coverage in 1974 to
approximately 20% of the Watershed coverage in 2011. However, Figure 2.9 indicates that
some of the losses in upland forest have likely occurred because of land cover reclassification
due to differences in data sources and interpretation. It is suggested that this reclassification
could be the result of advancing geospatial and remote sensing technologies used in 2011
compared to those used to collect and assess the 1974 data. Further user caution is advised when
comparing NASA’s 1974 LULC data to the NLCD’s 2011 land cover data, given that the total
Watershed acreage for Bayou La Batre reported between the two studies differs by nearly 140
total acres. It is unclear to what degree these discrepancies contribute to the LULC changes and
trends observed when comparing these datasets. It is recommended that future studies take
great care in determining LULC changes within the Watershed region so statistical relevance
between multiple years can be accurately and precisely obtained.

2.2.3 Fisheries

Commercial fishing and processing industries are vital to the community of Bayou La Batre.
Shrimp, oysters, crabs, and finfish are the area’s primary seafood products. The annual
commercial fisheries landing statistics for Alabama in 2008 include over 24 million pounds with
a landed value of over $44 million. The two nationally-ranked commercial fishery ports in
Alabama are Bayou La Batre, with 19 million pounds landed annually with a landed value of
over $36 million, and Bon Secour-Gulf Shores with five million pounds landed and a landed
value of over $7 million. (NOAA Fisheries 2016).

NOAA Fisheries (2016) presents landings associated with the local fishing community and in the
terms of a local quotient (LQ). The LQ specifies the top species that were most important in
terms of pounds landed and value out of all species landed within the community (Figure 2.11).

Aquaculture is also important to the Bayou La Batre economy and culture. While aquaculture
operations are located outside of the official Watershed boundaries, they are still an important
aspect of the local community.
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Figure 2.10 Fishing vessels in Bayou La Batre
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Figure 2.11 Fish species landed in Bayou La Batre
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2.2.4 Wetlands

According to Homer et al. (2015) 2011 NLCD data, wetlands make up roughly 29% of the total
Watershed area, with woody wetlands comprising nearly 5,163 acres or 26.4% and non-woody
wetlands comprising nearly 514 acres or 2.6% (see Figure 2.8). National Wetland Inventory
(NWTI) data (USFWS 2010) is also routinely used to classify wetlands and incorporates the
Cowardin (1979) classification (see Figure 2.12). Cowardin (1979) distingushes wetlands into
five distinct categories for classification: Estuarine, Lacustrine, Marine, Palustrine, and Riverine

systems.
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Figure 2.12 NWI data of the Bayou La Batre Watershed
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The overall health of the Bayou La Batre Watershed depends upon the existence of its wetlands,
which contribute to the vitality of an ecosystem by storing, changing, and transmitting surface
water and groundwater. Through these processes, pollution is removed, nutrients are recycled,
groundwater is recharged, and biodiversity is enhanced. Wetlands within the Bayou La Batre
Watershed include: Palustrine (Freshwater Emergent, Freshwater Forested/Shrub, Freshwater
Pond, and Lake), Riverine, Estuarine and Marine (Deepwater and Wetland). Table 2.8
illustrates the acreage of each wetland type and the percentage of each type within the
watersheds that comprise the Bayou La Batre Watershed

Table 2.8 NWI Wetland type within the Bayou La Batre Watershed

Wetland Type Acreage Percent of

Watershed
Freshwater Emergent 70.65 0.36%
Freshwater Forested/Shrub 4,302.82 22.00%
Freshwater Pond 87.35 0.45%
Riverine 186.83 0.96%
Estuarine and Marine Deepwater 96.32 0.49%
Estuarine and Marine 71.35 0.036%
TOTAL 4,815.31 24.62%

From NWI data, the Bayou La Batre Watershed contains approximately 4,815 acres or 24.62%
of the Watershed’s area. Wetland acreage discrepances when compared with the 2011 NLCD
data can be attributed to differences in the technologies and methods used to derive the
datasets.

The Palustrine System

The Palustrine (freshwater) system, as shown in Figure 2.13, includes all non-tidal wetlands
dominated by trees, shrubs, persistent emergent plants, emergent mosses or lichens, and all
such wetlands that occur in areas where salinity due to ocean-derived salts is below 0.5%. The
Palustrine system is bounded by upland.
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Figure 2.13 The Palustrine wetland system (Cowardin 1979)
The Estuarine System

The Estuarine system, shown in Figure 2.14, consists of deepwater tidal habitat and adjacent
tidal wetlands that are usually semi-enclosed by land but have open, partly obstructed, or
sporadic access to the open ocean, and in which ocean water is at least occasionally diluted by
freshwater runoff from the land. The Estuarine system extends (1) upstream and landward to
where ocean-derived salts measure less than 0.5% during the period of average annual low flow;
(2) to an imaginary line closing the mouth of a river, bay, or sound; and (3) to the seaward limit
of emergent wetlands, shrubs, or trees where they are not included in (2). It also includes
offshore areas of continuously diluted sea water. It contains two sub-systems: subtidal (where
the substrate is continuously submerged) and intertidal (where the substrate is exposed and
flooded by tides including the associated splash zone).
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Figure 2.14 The Estuarine wetland system (Cowardin 1979)
The Riverine System

The Riverine system, shown in Figure 2.15, includes all wetlands and deepwater habitats
contained within a channel with two exceptions: (1) wetlands dominated by trees, shrubs,
emergent vegetation, emergent mosses, or lichens, and (2) habitats with water containing
oceanderived salts in excess of 0.5%. The Riverine system is bounded on the landward side by
upland, by the channel bank (including natural and man-made levees), or by wetlands
dominated by trees, shrubs, emergent vegetation, emergent mosses, or lichens. In braided
streams, the system is bounded by the banks forming the outer limits of the depression within
which the braiding occurs.
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Figure 2.15 The Riverine wetland system (Cowardin 1979)
2.2.5 Streams

Table 2.9 and Figure 2.15 reveal that the Bayou La Batre Watershed contains approximately
13.08 miles (69,054.51 linear feet) of stream network systems and pproximately 11.18 miles
(59,055.17 linear feet) of surface drainage systems (USGS 2017). Named surface drainages in
this Watershed include Hammer Creek, Bishop Manor Creek, Carls Creek, Tate Bayou, Spring
Bayou, Bayou la Batre, Bayou Du Pont, Bayou de Duce, and Bayou Cateau.
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Table 2.9 Named surface water drainages in the Bayou La Batre Watershed

(USGS 2017)
Surface Water Drainages Linear Feet Miles (mi)
(fv)

Tate Bayou 3,610.72 0.68

Spring Bayou 5,355.93 1.01

Hammar Creek 29,636.81 5.61

Carls Creek 14,621.24 2.77

Bishop Manor Creek 24,796.46 4.70

Bayou la Batre 28,722.76 5.44

Bayou du Pont 10,858.09 2.06

Bayou du Duce 9,483.75 1.80

Bayou Cateau 1,023.92 0.19
TOTAL | 128,109.68 24.26

2.2.5.1 Designated and Desired Uses

Code of Alabama Section 335-6-11 establishes the designated use classification system for
Alabama surface waters. There are seven basic classifications including;:

1. Outstanding Alabama Water

2. Public Water Supply

3. Swimming and Other Whole Body Water-Contact Sports
4. Shellfish Harvesting

5. Fish and Wildlife

6. Limited Warmwater Fishery

7. Agricultural and Industrial Water Supply

In addition to these classifications, there are two additional special designations: Outstanding
National Resource Waters and Treasured Alabama Lakes. Designated use classifications
essentially define the existing and/or intended use of a particular water body. Code of Alabama
Section 3356-10 defines the water quality criteria that corresponds with specific designated
uses. These criteria establish water quality standards and other measures developed to protect
designated uses of each waterbody.

All surface waters in the Bayou La Batre Watershed have a water use designation of Fish and
Wildlife (F&W). Table 2.10 lists the specific water quality criteria for the F&W classification
within the Watershed.
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Table 2.10 ADEM water quality criteria for F&W classification in the Bayou La Batre
Watershed

Fish and Wildlife:

Criteria Standard

pH 6.0 to 8.5 s.u.

Water Temperature < 90°F

Dissolved Oxygen > 4.0 mg/L to 5.0 mg/L (at mid depth or 5 ft dependent on

total depth) depending on water type

Fecal Coliform Bacteria < 200 colonies/100mL (geometric mean June - Sept.)

< 1000 colonies/100mL (geometric mean Oct. - May)

< 2000 colonies/100mL (single sample max.)

Fecal Coliform Bacteria < 1000 colonies/100mL (geometric mean Oct. - May)

< 2000 colonies/100mL (single sample max.)

< 100 colonies/100mL (geometric mean June - Sept.)

Turbidity < 50 NTU above background

*Pre-2004 criteria and standard
Source: ADEM Admin. Code R. 335-6-10-.09

2.2.6 Forested Areas

According to Homer et al. (2015) 2011 NLCD data, forests (upland woods) comprise 20.4% of
the total Watershed area or 3,985 total acres (see Figure 2.8). The upland woods classification
for forests collectively represents four land cover classifications: deciduous forest, evergreen
forest, mixed forest, and scrub/shrub, as defined by Homer et al. (2015). Deciduous forest
comprises 0.5% of the total Watershed area or 89.8 acres; evergreen forest comprises 10.7% of
the total Watershed area or 2,102 acres; mixed forest comprises 0.9% of the total Watershed
area or 172.8 acres; and scrub/shrub comprises 8.3% of the total Watershed area or 1,619.9
acres.

The upland, non-wetland forest is located primarily in the southern portion of the Watershed
adjacent to the forested wetlands. In the coastal region, slash and long-leaf pines make up the
majority of trees with saw-tooth palmetto interspersed on the forest floor. As elevation
increases, the maritime forest transitions to a variety of hardwoods and shrubs. Small pockets of
upland forest comprise the small percentages found in the northern part of the Watershed.
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2.2.7 Agricultural Lands

According to Homer et al. (2015) 2011 NLCD data, agriculture lands (upland herbaceous)
comprise nearly 35.7% of the Watershed or 6,986 total acres (see Figure 2.8). The upland
herbaceous classification for agricultural land collectively represents three land cover
classifications: grassland/herbaceous, pasture/hay, and cultivated crops. The specific NLCD
2011 land use/land cover classifications presented here as agricultural areas are defined in
Homer et al. (2015). Grassland/herbaceous comprise 5% of the total Watershed area or 989.4
acres; pasture/hay comprise 26.4% of the total Watershed area or 5,158.9 acres; and cultivated
crops comprise 4.3% of the total Watershed area or 838.2 acres.

These LULC statistics generally present lands that have the potential for agricultural use and
may or may not be actively used for that specific purpose. The United States Department of
Agriculture’s (USDA) National Agricultural Statistics Service (NASS) is another source for
agricultural land use statistics. NASS lists 2,516 acres used for crops and hayland in the
Watershed area. However, this data is not sorted by specific watershed, so acreages presented
here are estimates based on local zip codes (NRCS 2016). Additionally, not all agricultural
producers report to NASS, so these estimates based on available information only.

Lands used for farming and agricultural practices are primarily found in the northwestern
portion of the Watershed. The main crops found in the Watershed are a rotation of cotton and
peanuts, with occasional fields of corn and/or soybeans. The majority of agricultural producers

plant a cover crop after conventional tillage; fall forages are planted into permanent pastures for

winter grazing (NRCS 2016).
2.2.8 Open Space

According to the NLCD 2011, nearly 58.1% of the Watershed is comprised of undeveloped and
open space areas that include wetlands, forested areas, and developed, open space (Homer et al.
2015). Table 2.11 below quantifies each of these classifications. Figure 2.16 follows with a
graphical presentation of the total open space areas within the Watershed.

% DeWberrv® Mobile Bay National Estuary Program | BLB Watershed Management Plan

58



Table 2.11 Bayou La Batre Watershed open space areas (Home et al. 2015)

Total Watershed Total Watershed
Area (acres) Area (%)

Non-Woody Wetlands (Emergent
Herbaceous Wetlands)

Developed, Open Space

Deciduous Forest 89.84 0.5
Evergreen Forest 2,102.02 10.7
Mixed Forest 172.79 0.9
Shrub/ Scrub 1,619.86 8.3

1,694.14

8.7

Wetlands, forested areas, and developed, 11,355.5 58.1
open space

2.2.9 Recreation

At the Watershed scale there are few existing opportunities for open space access and
recreation. These are mainly limited to the existing public parks and very few locations along the
Bayou where there is current access to the water for kayaking or fishing. The existing parks
include Zirlott Park, Ralston Park, Bosarge Park, John Thomas Park, Leroy Cain Park, &
Maritime Park. Visual access (nature observation) is mainly gained at Lightning Point and the
City Docks area. This area is also an important location for sustenance fishing. Another
important area is St. Margaret’s Catholic Church, where the annual Blessing of the Fleet is held.

Existing recreational activities within the Watershed include birding (the city is the last stop on
the Alabama Coastal Birding Trail’s Dauphin Island to Bayou La Batre Loop), fishing, cycling,
walking/hiking, swimming, nature observation, picnicking, and boating/canoeing/kayaking.
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Figure 2.17 Bayou La Batre Watershed open space areas (Homer et al. 2015)
2.2.10 Developed Areas

Developed areas account for 4.5% or 872.9 acres of the total area of the Bayou La Batre
Watershed. These developed areas are primarily low-intensity development, which primarily
consist of single-family housing units. Medium and high-intensity development make up a much
smaller percentage of the overall Watershed, and specific percentages are presented in Table
2.12 below.
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Table 2.12 Bayou La Batre percent developed imperviousness (Homer et al. 2015)

Total Total
Watershed Watershe
Area d Area
(Acres) (%)

Developed, Low-Intensity (imperviousness from 20 - 49%)

Percent Developed Imperviousness Class

Developed, High-Intensity (imperviousness > 79%) 32.5

The highest-percentages of development are found near major roadways and within the City of
Bayou La Batre (see Figure 2.18). Developed land cover for the Watershed is further
investigated in Section 2.2.11 in terms of impervious surface cover, which is a useful indicator
for understanding the impact of development on urbanizing watersheds. Urban land type is
important when considering stressors to watershed health. It also helps determine what best
management practices (BMPs) should be employed to improve or preserve water resources
within watersheds.

2.2.11 Impervious Cover

Impervious cover (IC) is a collective term used to describe all hard surfaces (i.e. rooftops,
driveways, roads, parking lots, patios, compacted soils, etc.) that allow little to no water
infiltration into the soil. By restricting the infiltration of water, IC fundamentally alters the
hydrology of urban watersheds by generating increased stormwater runoff and reducing the
amount of rainfall that soaks into the ground. As a result IC is often used to explain or predict
changes in stream quality as a response to watershed development.

Impervious cover is the best indicator to measure the intensity of watershed development and to
predict the severity of development impacts on the network of streams within a watershed. The
extent of IC in a watershed is closely linked to the specific LULC cover types that reflect
intensive land uses traditionally associated with urban growth. Typically, increases in IC result
in the fragmentation of natural area remnants, create interruptions in the stream corridor,
reflect encroachments into and expansion of developments within floodplains, and increase the
density of stormwater hotspots. Relatedly, the potential for sediment erosion is known to
increase in developing watersheds as impervious cover replaces natural vegetation.

The Center for Watershed Protection has developed an impervious cover model (ICM), which
relates IC with research findings into a general watershed planning model (Schueler 2003). As
shown in Figure 2.17, Schueler’s (1994) three imperviousness classes of impact provide a
useful initial guide to stream quality in the Southeastern United States:

> Sensitive streams have 0 to 10% imperviousness and typically have good water
quality, good habitat structure, and diverse biological communities if riparian zones are
intact and other stresses are absent.
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» Impacted streams have 10 to 25% imperviousness, show clear signs of degradation,
and only fair in-stream biological diversity.

» Non-supporting streams have >25% impervious, a highly unstable channel and poor
biological condition supporting only pollutant-tolerant fish and insects.

The ICM predicts that when watershed IC exceeds 10%, stream quality is likely degraded, with
the degradation increasing to severe when watershed IC exceeds 25%. While impervious cover is
a more robust and reliable indicator of overall stream quality beyond the 10% IC threshold,
several studies cited in Schueler (2003) have documented stream degradation at levels of
watershed imperviousness below the 10% threshold.
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Figure 2.18 The Center for Watershed Protection's Impervious Cover Model
(Schueler 2003)

The NLCD 2011 Percent Developed Imperviousness data layer (Xian et al. 2011) was used to
assess impervious surfaces within the Watershed. The 2011 NLCD Percent Developed
Imperviousness dataset presents estimates of land cover imperviousness with values ranging
from 0-100% imperviousness for the contiguous United States at 30-meter resolution (Xian et
al. 2011). A pixel (30x30 meter resolution) with a value of zero has no impervious surface. While
a pixel with a value of 100 is completely covered with impervious surfaces. Pixels with values in
between are only partially covered with impervious surfaces.

According to Xian et al. (2011) the total impervious surface area of the Bayou La Batre
Watershed covers approximately 487.4 acres (2.49%) of the 19,554.6-acre Watershed (see
Figure 2.). Based on the results of calculating the total impervious surface area for the Bayou
La Batre Watershed from the 2011 NLCD Percent Imperviousness dataset, the Watershed
stream quality is listed as sensitive. This indicates that the Watershed impervious cover is
between 0-10%, corresponding to a sensitive stream quality as presented in Figure 2.. The
highest percentages of imperviousness are found near development, i.e. the major roadway/
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transportation networks and within the City of Bayou La Batre. The City of Bayou La Batre’s
municipal boundaries encompass over half, approximately 54.2% (264.3 acres), of the
impervious surface area (487.4 acres) within the Watershed.

However, the most accurate way to calculate impervious surfaces is to digitize the surfaces using
the most up to date aerial imagery available. The 2011 NLCD Percent Imperviousness dataset
(Xian et al. 2011) relies on satellite imagery that use night-time light signatures to determine
LULC. Investigations regarding the validity of this NLCD product have shown that the results
tend to underestimate the percentage of impervious cover. In the case of the Bayou La Batre
Watershed, impervious areas are small due to the large-lot, residential type of land use. Average
houses are much smaller than the 30-meter pixels that can be categorized as impervious. Each
pixel can be assigned a fraction of impervious cover ranging from 1 to 100%. Approximately 13%
of the total land cover area within the Bayou La Batre Watershed has some fraction of
impervious surface. Although, the majority of the total land cover area in the Watershed, 87%
(17,006.9 acres), has no measurable level of IC. As shown in Figure 2.18, 92.6% of the
Watershed features 10% or less IC.

The transportation system within the Bayou La Batre Watershed consists of several common
means of conveyance including: road and highway systems; railway systems; waterway network
systems; and two public airfields. Common to most developing watersheds, locations for
development and urbanization are closely linked to the location and type of transportation
infrastructure. For the Bayou La Batre Watershed, development is predominately concentrated
along the waterway network and the road and highway system, which are discussed in more
detail in the following sections.
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2.2.12 Transportation
2.2.12.1 Roads

Highways greatly influence the location, type, and pattern of land use. Eight roadways in
particular have played a major role in influencing land use change within the Watershed: U.S.
90 (also known as State Route 16); State Route 188 (also known as Wintzell Avenue); and
County Roads 15, 39, 22, 23, 24, and 19 (see Figure 2.19).

2.2.12.2 Navigation Channels, Ports, and Harbors

Bayou La Batre is a tidally-influenced coastal waterbody that primarily has privately-owned and
operated seafood processing plants, commercial offloading docks, shipbuilding facilities, and
marinas along its banks (ADEM 2008). The USACE oversees the continued operations and
maintenance activities of the federally authorized channel within Bayou La Batre (USACE 2014)
(see Figure 2.20).

Authorization to maintain sufficient channel depths began in 1965 as authorized by the 1965
River and Harbor Act. ADEM (2008) summarizes the maintenance effort, “From the mouth of
the Bayou, a 12-ft-deep by 100-ft-wide channel to a point about 2,800 feet south of the
highway bridge, thence a channel 12 x 75 feet to the bridge, an overall distance of about 33,500
feet, with channel widened 0.6 miles below bridge to provide turning basin 12 feet deep and
about 2.6 acres in area.” Project improvements for the navigation channel were authorized by
the 1990 Water Resources Development Act (WRDA). According to ADEM (2008)
improvements included, “ani8-foot-deep by 100-foot-wide channel up Bayou La Batre through
and including the existing turning basin with a transition to a 14-foot-deep by 75-foot-wide
channel to a point 1,500 feet above Highway 188 bridge; and a 14-foot-deep by 50-foot-wide
side channel up Snake Bayou for 500 feet, then a 12-foot-deep by 50-foot-wide channel for an
additional 800 feet.” The Bayou La Batre navigation channel, approximately 23 miles long,
provides access and safe navigation of commercial and recreational vessels to the Gulf of Mexico
and Gulf Intracoastal Waterway (GIWW).

Additionally, the City of Bayou La Batre Port Authority was registered in 1988 as a domestic
nonprofit corporation.

Bayou La Batre is home to a variety of sizes of fishing vessels, with most vessels measuring less
than 9o-feet. NOAA Fisheries (2016) provides the following graph (Figure 2.21) that gives an
overview of vessel size in Bayou La Batre. The majority of vessels (60%) are from 70 to 89-feet,
with vessels measuring 50 to 69-feet making up the next largest category. Many vessels are

constructed in Bayou La Batre, which is home to several shipbuilding facilities (Figure 2.22).
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2.2.13 Political Institutions and Boundaries

Relevant authorities within the Watershed include: the City of Bayou La Batre; the City of
Mobile; Mobile County; the State of Alabama; and the United States Federal Government.
However, the two main political entities exercising governmental authority within the Bayou La
Batre Watershed are the City of Bayou La Batre and Mobile County (see Figure 2.23).
Approximately 80.4% (15,727 acres) of the Watershed lies within unincorporated Mobile
County. The remaining area within the Watershed, 19.6% (3,835 acres), is located within the
municipal boundary of the City.

The unincorporated areas of Mobile County within the Watershed are contained within Mobile
County’s Planning District No. 3, and include portions of several unincorporated towns
including: Irvington, St. Elmo, and Dixon Corner. However, the planning jurisdiction of the City
of Mobile extends beyond its municipal boundaries as allowed by the extraterritorial jurisdiction
(ETJ) provision of Alabama State Law. The ETJ provision allows cities within the State the
authority to review all planned subdivision developments within their ETJ, which extends a
maximum of five miles outside their corporate limits. Therefore, all developments within the
neighboring unincorporated lands of Mobile County within five miles of municipal city
boundaries exercising their ETJ rights are subject to review by the cities where appropriate.
Figure 2.23 shows the northern region of the Watershed which falls under this provision for
the City of Mobile.

The City of Bayou La Batre is not currently exercising their ETJ rights for a five-mile planning
jurisdiction for the City. Therefore, there are no GIS data reflective of this boundary shown in
Figure 2.23. It is a recommendation of this WMP that if the City of Bayou La Batre seeks to
exercise this right in the future that this figure be updated as appropriate, and that the City seek
funds to organize and digitize their map library inventory to better facilitate future city planning
efforts and land planning projects.

In addition to the City of Bayou La Batre and Mobile County, there are several notable State of
Alabama land holdings within the Watershed. State land holdings include state-maintained
roadways (Hwy 188 and State Route 16) and their associated rights-of-ways, as well as state
wildlife management areas. As shown in Figure 2.23, a portion of the Alabama Department of
Conservation and Natural Resources’ (ADCNR) wildlife management area, better known as the
State’s Grand Bay Savanna Forever Wild Land Tract, are contained within the Bayou La Batre
Watershed boundary.

The only significant federal land holdings within the watershed include US Hwy 9o and its
associated rights-of-way.
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Figure 2.24 Political institutions within the Bayou La Batre Watershed

2.2.14 Future Land Use

A future land use data layer was created as part of a larger study that also included a review of
historical land use (see Section 2.2.1) (Estes et al. 2012). The study involved the application of
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a spatial growth model, the Prescott Spatial Growth Model (PSGM), to the 2001 NLCD to
predict a future LULC for 2030 throughout Mobile Bay.

“PSGM is an Arc geographic information system (GIS) compatible application that allocates
future growth into available land based on user-defined parameters. The purpose of the
PSGM is to help users develop alternative future patterns of LULC based on socio-economic
projections such as population, employment and other controlling factors. When creating
scenarios based on future development, the PSGM requires several inputs:

> Developable land must be provided as an input grid that represents areas suitable for
accepting future growth.

» Growth projections quantify the demand for land area to be developed for each time
horizon for each LULC type. These projections are derived from socio-economic drivers
using a PSGM utility that determines the growth for each urban LULC category
(industrial, high-density residential, etc.).

» Suitability rules for location of future growth are specified using a PSGM table
interface. When the PSGM runs, it allocates the new growth onto the developable land
grid, in the order of most to least suitable land. The output of the PSGM is a series of
growth grids, one for each time step and LULC type, showing the anticipated future
growth pattern.”

Estes et al. (2012) predicted future land needs for residential development by using census
population data for the counties in the study area along with population projections available
from 2005 to 2025 at five-year intervals. Future commercial land use was determined using
employment data for the counties. Estes et al. (2012) also assumed current LULC trends would
not change and that people would be drawn to development along shorelines without infringing
upon wetland areas. The resulting demand for land did not exceed the amount of land suitable
for development.

According to Estes et al. (2015), the Bayou La Batre Watershed, in addition to Fish River, Fowl
River, Dog River, and upper Chickasaw Watersheds, showed the largest change in LULC from
agricultural/pasture rural environment to increasing urbanization by year 2030. This
qualification is based on LULC change data from 1948 to 2001 and coupled demographic and
urban growth models projecting and predicting urban land use to year 2030 for Mobile and
Baldwin County (see Figure 2.24). Table 2.13 compares the results of 2030 projected LULC
with historical LULC from 1974 and 2008 (see Section 2.2.1). Trends in future LULC indicate
the continued decline in upland forests and the expansion of urbanization.
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Table 2.13 Comparison of future and historical LULC in the Bayou La Batre Watershed
(Spruce et al. 2009 and Estes et al. 2015)

1974 2008 2030 Projection
Class Name Total Area | Percent | Total Area | Percent | Total Area | Percent
(Acres) 9% (Acres) % (Acres) 9%

Open Water 58 0.30 169 0.87 95.18 0.49
Barren 14 0.07 92 0.48 108.75 0.55
Upland Herbaceous 6,252 32.20 6,637 34.17 6,384.97 32.65
Non-Woody Wetland 173 0.89 203 1.05 189.71 0.97
Upland Forest 7,822 40.29 6,347 32.68 5,527.39 28.27
Woody Wetland 3,529 18.18 3,705 19.08 3,952.21 20.21
Urban 1,567 8.07 2,268 11.68 3,296.47 16.86

Total 19,415 100 19,421 100 19,554.68 100

2.3 Demographic Characteristics

Demographic data specific to the Bayou La Batre Watershed are not available. Therefore,
demographic distributions within the Watershed were determined by overlaying the Watershed
boundary (see Section 2.1.1) on the 477 Census Blocks and 11 Census Block Groups that cover
the same geographical area. Census Blocks are the geographical units used by the United States
Census Bureau (USCB). Census Blocks are the smallest geographical unit for which the USCB
publishes demographic data; the next biggest spatial entity is Census Block Groups. There were
11 Census Block Groups that fall within the Bayou La Batre Watershed boundary. The
demographic distributions were derived from an area-weighted average of the combined Census
Blocks or Census Block Groups that comprise the Watershed area. The estimates provided in the
following sections are for informational purposes only.

2.3.1 Population

The Bayou La Batre Watershed encompasses portions of the City of Bayou La Batre and
unincorporated areas of Mobile County, Alabama. The total area-weighted population estimates
from the 2010 Census Block redistricting data (USCB 2010), which intersect these jurisdictions
and encompass the Bayou La Batre Watershed was 10,533 people, of which approximately 2,321
lived within the City of Bayou La Batre and 8,212 people lived within unincorporated Mobile
County (See Figure 2.25) (USCB 2010).
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= Bayou La Batre City

= Mobile County

Figure 2.26 Total population (area-weighted by jurisdiction located within the
Bayou La Batre Watershed boundary

Both Mobile County and the City of Bayou La Batre have multi-ethnic populations. According to
estimates obtained from the 2010 Census redistricting data (USCB 2010), the ethnic distribution
of people located within the Watershed boundary for Mobile County is approximately 77%
White; 12% African American; 8% Asian; 1% Hawaiian and Pacific Islander; and 2% Other (see
Figure 2.26).

2% u White

1%
8%
m African American

= American Indian and
Alaska Native

Asian

®m Hawaiian and Pacific
Islander

m Other

Figure 2.27 Ethnic groups lcoated within portion of Mobile County contained
within the Bayou La Batre Watershed

According to estimates obtained from the 2010 Census redistricting data (USCB 2010), the
ethnic distribution of the City of Bayou La Batre’s population located within the Watershed
boundary is approximately 64% White; 24% Asian; 11% African American; and 1% Other (see
Figure 2.27).
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Figure 2.28 Ethnic groups located within portions of the City of Bayou La Batre
contained within the Bayou La Batre Watershed

The estimated ethnic distributions for the entire Watershed are similar to those of Mobile
County with: 74% White; 12% African American; 12% Asian (see Figure 2.28).

2% ® White

12%

m African American

Asian

m Other

Figure 2.29 Ethnicity for all census block groups intersecting the Bayou la Batre
Watershed boundary

The total area-weighted population (see Figure 2.28) does not exactly match the total area-
weighted population by race (see Figure 2.25, Figure 2.26, and Figure 2.27); this is a
function of the limitations of the area-weighted technique used to estimate information
provided from the 2010 Census redistricting data.

2.3.2 Economics
Household income data for the Watershed were summarized as area-weighted estimates from

information provided in the American Community Survey (ACS) five-year, 2013 data (ACS
2013). The data were provided on the Census Block Group level that are large geographies, not
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recommended for area-weighted estimates. These estimates are for informational purposes
only.

The median household income for the Bayou La Batre Watershed is approximately $30,000 to
$34,999 (see Table 2.14 and Table 2.15).

Table 2.14 Household income data from census block groups intersecting Bayou La Batre
Watershed

Number of Households with Income ($ x 1000)

71 67 21 27 30 36 14 23 21 33 31 12 1 10 1 0

336 226 | 120 | 199 | 117 | 122 35 115 73 | 220 | 311 234 67 84 33 14

Table 2.15 Household income data by percentages from census block groups intersecting
Bayou La Batre Watershed

Number of Households with Income ($ x 1000)

15% | 1% | 5% | 8% 5% 6% 2% 5% 3% 9% 13% 9% 3% 3% 1% 1%

2.3.3 Languages

Both Mobile County and the City of Bayou La Batre have multi-ethnic populations. Within the
entire Bayou La Batre Watershed, the most common household languages include: English only
90%; Asian 6%; and Spanish 3%; (see Figure 2.29) (ACS 2013). Spoken languages for the
population are given in Table 2.16 in relation to the jurisdictional boundaries contained within
the Bayou La Batre Watershed. Data were summarized as area-weighted estimates from
information provided in the American Community Survey five-year, 2013 data (ACS 2013). The
data were provided on the Census Block Group level that are large geographies, not
recommended for area-weighted estimates. These estimates are for informational purposes
only.
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Figure 2.30 Spoken languages within the Bayou La Batre Watershed

Table 2.16 Number of households spoken language statistics for all census block
groups intersecting the Bayou La Batre HUC12 sub-basin

Languages (Number of Households Speaking)

Further investigations into specific spoken household languages were not possible, but the most
common Asian languages spoken within the Watershed are known to include Vietnamese,
Cambodian, and Laotian.

2.3.4 Education

According to area-weighted estimates of Educational Attainment information provided in the
2013 American Community Survey (ACS) from the Census Block Groups within the Bayou La
Batre Watershed, approximately 76% of people aged 25 and above attained only a High School
Diploma, General Educational Development (GED) or equivalent (See Table 2.17 and Figure
2.30), (ACS 2013). Education data is for people aged 25 and above only. Education data are not
included for people who did not complete high school or people who dropped out of college.
Data were summarized as area-weighted estimates from information provided in the American
Community Survey (ACS) five-year, 2013 data. Data were provided on the Census Block Group
level that are large geographies, not recommended for area-weighted estimates. These estimates
are for informational purposes only.
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Table 2.17 Education attainment statistics for all census block groups intersecting Bayou La
Batre HUC12 sub-basin

Education Attainment (Number of People)

0% = High School Diploma

\ 0%
= GED or Equivalent
= Assoc. Degree

= Bachelor Degree

= Master Degree

= Professional School Degree

m Doctorate Degree

Figure 2.31 Education attainment by percentages from census block groups intersecting
Bayou La Batre Watershed
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3 Watershed Conditions

This section presents a narrative summary of existing watershed conditions in the Bayou La
Batre Watershed from the review of previously collected data and findings as well as field

sampling results gathered by the Dewberry team and others. Appendix A provides a full suite of
summary plots containing data collected as part of this study, as well as data provided by others

3.1 Existing Water Quality

Understanding the distinction between freshwater and tidal influences is important to the
characterization of existing water quality conditions in the Watershed. In the Bayou La Batre
River, the dividing line between the freshwater and tidal segments is generally considered to be
upstream of Hemley Road. However, in situ data are not available upstream of this point to
verify that the river mainstem and tributaries are neither physically nor chemically influenced
by tide. Downstream of this point, the Bayou La Batre River is tidally influenced, both physically

(e.g., tidal elevation fluctuations) and chemically (e.g., salt wedge intrusion), and this portion of
the River is referred to as the Bayou La Batre River Estuary (Figure 3.1).

Bayou La Batre Profile
Alabama Department of Environmental Management
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Figure 3.1 Increasing specific conductance with water depth profiles from data obtained

at the most upstream sampling station, Hemley Road (Station BLBM-4). Line color and
symbology represents independent sampling dates. Source: ADEM
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There are two reasons these distinctions are important. First, the chemistry and biology of
freshwater streams and rivers are very different from those of tidal estuaries. Accordingly, the
ecosystem functions and services provided by rivers and estuaries are also distinctly different.
However, there is also an intimate relationship between the freshwater and tidal portions of a
water body in that quality, quantity, and timing freshwater deliveries essentially determines the
overall health of the estuary. Secondly, regulatory guidance concentrations and standards differ
between freshwater and tidal segments for many water quality parameters. Therefore, in
relating existing data to various measures of water quality, the applicable criteria are different in
most cases.

Characterization of existing water quality can be broken down into the general classes of water
quality parameters. These include the following:

» Physicochemical parameters - these are measures of the general physical and chemical
properties of a water body related to water column mixing and density stratification, in
estuaries, including:

e Temperature
e Salinity

» Geochemical parameters — these are measures of geological inputs into a water body

that affect water clarity and sedimentation, including:

Total suspended solids

e Turbidity
e Specific conductance
° pH

» Trophic parameters — these are measures of primary production (e.g., algal and
macrophytic photosynthesis), related processes (e.g., respiration), and drivers (nutrients)
in a water body, including:

e Chlorophyll-a
e Dissolved oxygen
e Nitrogen — both total and inorganic
e Phosphorus - both total and inorganic
> Pathogens — these are bacterial constituents that are used as indicators of more noxious
human pathogens associated with animal waste products (e.g., viruses, disease causing
bacteria), including:
e Fecal coliform
e Enterococci
» Contaminants — these are chemical constituents that are potentially toxic to aquatic
organisms and humans, including:
e Heavy metals
e Organics.

The water quality parameters listed above are measures and/or indicators of different
characteristics of the waterbody. While there is some overlap in the classes of water quality
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parameters listed above, they are measures and/or indicators of different characteristics. The
cumulative assessment of these parameters can be used to determine the overall water quality of
a particular water body with regard to its designated uses. In the sections that follow, water
quality in the Bayou La Batre Estuary is characterized with regard to the various classes of water
quality parameters.

3.1.1 Data Sources
Determination of water quality conditions was based on the following data sources:

» Dauphin Island Sea Lab (DISL) — data collected specifically to support the
development of the Bayou La Batre Watershed Management Plan

e Physicochemical and trophic data collection in both the Bayou La Batre Estuary
and freshwater segments during the period 2015-2016

» Alabama Department of Environmental Management (ADEM) —
programmatic ambient monitoring and assessment data

® Physicochemical, trophic, pathogen, and contaminant data collection in the
Bayou La Batre Estuary during the period 1999-2015

» Environmental Science Associates (ESA) — data collected specifically to support
the development of the Bayou La Batre Watershed Management Plan

e Pathogen microbial source tracking study completed in 2015.

Table 3.1 provides a summary of the programmatic data collected by ADEM in the Bayou La
Batre Watershed.
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Table 3.1 Summa;

Station Name

First Sampling Date

Last Sampling Date

AlKkalinity, total
Biochemical oxygen
demand, standard

conditions

Chemical oxygen
demand

Chlorophyll a
Depth, bottom

Depth, data-logger
(non-ported)

Depth, Secchi disk
depth

Dissolved Aluminum
Dissolved Antimony
Dissolved Arsenic
Dissolved Cadmium
Dissolved Chromium
Dissolved Copper
Dissolved Iron
Dissolved Lead
Dissolved Manganese
Dissolved Mercury
Dissolved Nickel

Dissolved
Orthophosphate as P

BBM-1

16-Aug-06

of ADEM data collection in the Bayou La Batre Watershed

BBM-3

16-Aug-06

BBM-5

17-Aug-06

BBM-6

17-Aug-06

BBM-9

17-Aug-06

BLB-1

29-Mar-78

BLBM-1

8-May-01

BLBM-2

8-May-01

BLBM-3

8-May-01

BLBM-4

8-May-01

HMC-1

17-May-
99

HMC-2

17-May-99

3 3 4 3 3 291 40 9 8 9 7 -
3 2 4 3 2 179 37 14 5 7 - -
- - - - - 7 - - - - - -
3 3 4 3 3 60 33 3 4 2 1 -
3 3 4 3 3 47 43 14 15 14 9 -
16 23 6 17 12 311 326 92 49 41 2 -
3 3 4 3 3 50 48 15 14 - - -
- - - - - 5 4 - - - 7 -
- - - - - 5 3 - - - - -
- - - - - 5 5 - - - - -
- - - - - 1 2 - - - 4 -
- - - - - 6 5 - - - - -
- - - - - 4 4 - - - - -
- - - - - 5 3 - - - 8 -
- - - - - 7 4 - - - - -
- - - - - 9 7 - - - 8 -
- - - - - 1 2 - - - 1 -
- - - - - 4 3 - - - - -
- - - - - 3 1 - - - - -

# Dewberry
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Dissolved oxygen 16 23 7 17 12 559 334 101 59 49 15 4
(DO)

Dissolved oxygen - - - - - 21 29 - - - 2 -
saturation

Dissolved Selenium - - - - - 4 4 - - - - -

Dissolved Silver - - - - - 2 3 = - - - -

Dissolved Thallium - - - - - 7 7 - - - - -

Dissolved Zinc - - - - - 4 4 - - - - -

Enterococcus 3 3 3 3 3 50 49 15 15 15 - -

Escherichia coli - - - - - = = = o - 9 -

Fecal Coliform 3 3 3 3 3 214 21 17 19 17 4 4

Flow 2 - - 3 2 8 12 - 12 - 15 -

Hardness, Ca, Mg 2 2 3 2 2 270 30 10 13 10 8 -

Inorganic Inorganic - - - - - 2 - = = = 13 4

nitrogen (nitrate and
nitrite) as N

Inorganic nitrogen 1 2 3 1 1 276 37 13 17 14 - -
(nitrate and nitrite)
as N

Kjeldahl nitrogen 3 3 4 3 3 182 39 17 18 16 13 4

Light attenuation, 3 3 4 3 3 51 48 15 14 - - -
depth at 99%

Non-volatile Atrazine - - - - - - = = o o 1 -

Orthophosphate as P 1 1 3 3 3 35 25 6 6 4 - -

pH 16 23 6 17 12 566 334 100 59 49 - 4

Phosphorus 3 3 4 3 3 181 40 17 18 17 - 4

RBP Stream depth - - - - - = = = = - - - 1
pool

Salinity 16 23 8 17 12 535 329 102 64 54 - -

Temperature, water 16 23 6 17 12 566 334 100 59 49 - 4
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Total Aluminum - - - - - 11 11 - 1 - - -

Total Ammonia- 2 3 4 3 3 87 29 10 13 16 - 1
nitrogen as N

Total Antimony - - - - - 1 - - - - - -

Total Cadmium - - - - - 1 - o - - - -

Total Calcium - - - - - 2 2 - - - - -

Total Chloride 3 3 4 3 3 286 40 9 8 9 - -

Total Chromium - - - - - 1 2 - - - - -

Total Conductivity 16 23 6 17 12 469 238 100 59 49 - 4

Total Copper - - - - - 2 1 - - - - -

Total dissolved solids 3 3 4 3 3 294 41 9 8 9 - 4

Total Iron - - - - - 12 11 - 1 - - -

Total Kjeldah - - - - - 6 5 = = - - -

nitrogen

Total Lead - - - - - 3 1 - - - - -

Total Magnesium - - - o = 2 2 - - - - -

Total Manganese - - - - - 11 11 - 1 - - -

Total Nickel - - - = = o 1 - - - - -

Total Phosphorus - - - - - 10 9 - - - - -

Total Silver - - - - - 1 1 o - - - -

Total Specific - - - - - 65 73 - - - - -
conductance

Total suspended 3 3 4 3 3 272 48 17 10 17 - -
solids

Total Thallium - - - - - 3 2 - 1 - - -

Turbidity 3 3 4 3 3 299 50 17 18 17 - 4

Zinc - - - - - 7 6 - 1 - - -
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Figure 3.2 Location of water quality sampling stations in the Bayou La Batre Watershed
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3.1.2 Water Quality Assessment of Bayou La Batre Estuary

A feature common to all estuaries is the mixing of freshwater from the watershed with salt
water. Within the physical boundaries of an estuary this mixing is often uneven due to density
differences between fresh and salt water. As a result, virtually all estuaries exhibit density
stratification to some extent, where denser saltier water flows upstream along the bottom, while
freshwater flows downstream along the surface. Figure 3.3 graphically illustrates this
phenomenon.

Freshwater and salt water mix in estuaries

!/\\__./\._—;/\--- b A 4 4 4 A 4 4 4 4 4 4 4 4 4 4 A 4

freshwater river water

Figure 3.3 Graphic depiction of estuarine mixing and stratification

This stratification often prevents efficient chemical mixing between the fresh and salt water
layers, which is normally not a problem. However, if there is too much bacterial respiration
occurring in the bottom sediments due to the breakdown of excessive organic production (e.g.,
algae blooms; dissolved and particulate organic matter), stratification can result in dissolved
oxygen deficits which in turn can adversely impact living resources such as fish and shellfish.

Data collected by ADEM as part of their long-term monitoring program indicates that Bayou La
Batre Estuary does exhibit density stratification, primarily during lower river flows, as shown in
Figure 3.4.
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Figure 3.4 Increasing salinity with water depth profiles in the Bayou La Batre Estuary

(Station BLB-1). Line color and symbology represents independent sampling dates. Source:

ADEM

Unfortunately, this stratification also results in significant dissolved oxygen deficits along the
bottom as shown in Figure 3.5. As noted above, such dissolved oxygen deficits result from
excessive bacterial respiration along the bottom, which is indicative of the delivery of excessive
organic matter from the freshwater river and/or excessive algal production within the tidal
estuary itself. Estuarine algal production in turn is a function of nutrients delivered to an estuary
from freshwater rivers, with nitrogen and phosphorus being the most important.
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Figure 3.5 Decreasing dissolved oxygen with water depth profiles in the Bayou La Batre
Estuary (Station BLB-1). Line color and symbology represents independent sampling
dates. Source: ADEM

The U.S. Environmental Protection Agency (EPA) has developed national and regional criteria
for estuarine trophic parameters, which can be used as an index of general estuarine health as
well as comparative measures between different estuaries (EPA 2012). With regard to nutrients,
EPA has developed criteria for dissolved inorganic nitrogen (DIN) and dissolved inorganic
phosphorus (DIP), as these forms are the most readily available to phytoplankton (e.g., algae).
ADEM on the other hand has developed criteria for total nitrogen (e.g., both particulate and
dissolved forms) and total phosphorus. Table 3.2 shows estuarine trophic criteria developed by
both EPA and ADEM.

As part of this study, surface water quality data from ADEM were plotted with respect to the
above criteria (see Appendix A). With regard to nutrients, the data indicated that nitrogen
concentrations delivered to the Bayou La Batre Estuary are potentially problematic, as shown in
Figures 3.6 and 3.7 for total nitrogen and dissolved inorganic nitrogen, respectively. A similar
trend was evident in the recent DISL dissolved inorganic nitrogen data collected to better inform
the development of the WMP (Figure 3.8). Similarly, total phosphorus and dissolved inorganic
phosphorus were elevated when compared to the EPA criteria (Figures 3.9 and 3.10).

A correlation evaluation between total nitrogen or total phosphorus and algal production
(measured in terms of the concentrations of chlorophyll-a, the primary photosynthetic pigment
contained in phytoplankton cells) provided insight regarding the “limiting nutrient” within the
Bayou La Batre Estuary. A significant direct correlation between total nitrogen and chlorophyll-a
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was evident (p=<0.0001). No correlation was found between phosphorus and chlorophyll-a. As
such, nitrogen was identified as the parameter of concerns in terms of mitigating phytoplankton
production.

Table 3.2 Applicable estuarine trophic criteria for the Bayou La Batre River
Parameter Units Good Fair Poor Source

"~ br | mgl | oor | ooroos | 005 | Epzom

Total Nitrogen (maiL)
[5%)
|

——— BBM-1 —S—— BBM-3 —&—— BBM-5 —&—— BEM-6

—=—— BBM-9 —=—— BLB-1 —&—— BLBM-1 —=—— BLBM-2

—=—— BLBM-3 —=—— BLBEM-4 O EFA Good Rating O EFA Fair Rating
O EPA Poor Rating

Figure 3.6 Time series of total N concentrations in Bayou La Batre with EPA criteria. Line
color and symbology represents independent sampling stations. Source: ADEM
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Figure 3.7 Time series of dissolved inorganic N concentrations in Bayou La Batre
with EPA Criteria. Line color and symbology represents independent sampling
stations. Source: ADEM
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Figure 3.8 DISL recent dissolved inorganic N concentrations in Bayou La Batre
with EPA Criteria. Line color and symbology represents independent sampling
stations. Source: DISL
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Figure 3.9 Time series of total P concentrations in Bayou La Batre with EPA
criteria. Line color and symbology represents independent sampling stations.
Source: ADEM
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Figure 3.10 Time series of dissolved inorganic P concentrations in Bayou La
Batre with EPA Criteria. Line color and symbology represents independent
sampling stations. Source: ADEM
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While nutrient concentrations delivered to the Bayou La Batre Estuary appear to be enriched,
excessive algal production was episodic and not chronic. As shown in Figure 3.11, chlorophyll-
a concentrations in the Bayou La Batre Estuary have remained in the “good” or “fair” rating in
recent years, with a possible improving trend. Tree shade and tannins in the river water may
reduce water clarity and the ability of phytoplankton to assimilate and photosynthesize available
nutrients. A review of the total suspended solids (TSS) and particulate organic material (POM)
data, collected by DISL, indicates that on average the proportion of TSS due to organic matter is
about 80% which is considerable greater than the 20% to 50% ratio reported for the East Coast
(Meade 1978). The water clarity in Bayou La Batre (as measured by Secchi Depth) is
approximately 1 meter. A reduction in water clarity is likely contributed by the elevated
particulate organic matter in the water column which moderates the assimilation of inorganic
nutrients by phytoplankton. The elevated POM could be explained by the salting out of dissolved
organic compounds by increasing salinities (4 to 16 ppt). Sufficient data are not available to
determine the exact proportion between sediment and colloidal suspensions which could be
used to inform potential corrective actions.
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Figure 3.11 Time series of chlorophyll-a concentrations in Bayou la Batre with EPA
criteria. Line color and symbology represents independent sampling stations. Source:
ADEM

As discussed above, the bacterial breakdown of excessive organic matter along the bottom
during periods of density stratification can lead to dissolved oxygen deficits (Turner et al. 2006).
Furthermore, excessive algal production during daylight hours can result in supersaturated
dissolved oxygen concentrations. Therefore, a typical signature of water bodies with enriched
nutrient and/or organic inputs are wide fluctuations in dissolved oxygen concentrations.
Figures 3.12 and 3.13 show this pattern in bottom dissolved oxygen concentrations in both
ADEM and DISL data.
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While the Bayou La Batre Estuary does appear to be somewhat enriched with regard to nutrients
and total organic carbon inputs, it does not exhibit excessive algal production, as measured by
chlorophyll-a concentrations (Figure 3.14). It is possible that algal production is limited by
water column light extinction from color and/or turbidity; however, secchi depth and light
attenuation data indicate sufficient light to 2 meters.

12

Dissolved Oxygen (mg/L)
(=]
|

0_
T T T T T T T T T T
2005 2006 2007 2008 2009 2010 20M 2012 2013 2014 2015 2014

Date
——&— BEBEM-1 ——&— BBEM-3 —&— BBM-S5 —<&— BBM-6
——=— BBM-9 ——&— BLB-1 : BLBM-1 = BLBM-2

€ BLEM-3 BLEM-4 O EPA Good Rating O EPA Fair Rating

O EPA Poor Rating
Figure 3.12 Time series of bottom dissolved oxygen concentrations in Bayou La Batre
with EPA Criteria. Line color and symbology represents independent sampling
stations. Source: ADEM
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Figure 3.13 Time series of bottom dissolved oxygen concentrations in Bayou la Batre
with EPA Criteria. Line color and symbology represents independent sampling
stations. Source: DISL
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Figure 3.14 Time series of chlorophyll-a concentrations in Bayou La Batre with EPA
Criteria. Line color and symbology represents independent sampling stations.
Source: DISL
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3.1.3 Pathogens

Bacterial concentrations are used as indicators of the presence of fecal material in drinking and
recreational waters, specifically Escherichia coli (E. coli) and Enterococci sp. (common name -
enterococcus). Measured concentrations of either bacteria indicate the possible presence of
other disease-causing bacteria, viruses, and protozoans. Such pathogens may pose health risks
to people fishing and swimming in a waterbody. Sources of bacteria include improperly
functioning wastewater treatment plants, leaking septic systems, storm water runoff, decaying
animal remains, and runoff from animal manure and manure storage areas.

If pathogens are present in waterbodies they can cause adverse conditions such as cloudy water,
unpleasant odors, and decreased levels of dissolved oxygen. Enterococci levels should be
measured in marine and fresh waters while E. coli should only be measured in fresh waters.
Acceptable levels of both E. coli and enterococci are measured in cfu (colony forming units) and
commonly include both a 30-day mean and a single sample maximum. As defined by the EPA,
suitable levels for enterococci in marine waters are 35 cfu/100ml for a 30-day mean and 104 —
501 cfu/100ml for a single sample, while levels in fresh water should be less than 33 cfu/100ml
for a 30-day mean and 61 — 151 cfu/100 ml as a single sample reading.

An analysis of data collected by ADEM indicate that the Bayou La Batre River is periodically
impaired for bacteria, as measured by enterococcus, particularly the middle segments of the
River (e.g., S. Wintzell Road). In 2008, Bayou La Batre was designated as impaired for
pathogens based on the samples collected by ADEM in 2006 and 2007. A Total Maximum Daily
Load (TMDL) was developed to address pathogens in Bayou La Batre River calling for a 76
percent reduction in bacterial loads, largely attributed to agricultural runoff and sanitary sewer
overflows (SSO), to the waterbody (ADEM 2009).

Figure 3.15 shows a time series of enterococcus concentrations along with both the Alabama
coastal swimming and coastal fish and wildlife regulatory standards (104 and 275 cfu/100ml,
respectively). It should be noted that bacterial concentrations in surface waters can be
notoriously sporadic and variable, with occasional spikes associated with large rains events.
Since there are many potential sources of bacterial pollution in surface waters it is important to
clearly identify the sources of greatest concern with regard to the specific management
objectives for the subject water body.
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Figure 3.15 Enterococcus concentrations in the Bayou la Batre River (ADEM ambient
data)

ESA conducted a microbial source tracking (MST) study in the Watershed to further investigate
these impairments. The study was conducted specifically to determine if human waste was a
source of the observed bacterial concentrations.

Current regulatory limits are based on counts of colony forming units (cfu) of E. coli and
Enterococcus sp. (Enterococci). The MST methodology differs substantially from these methods.
The MST methodology involves the detection and quantification of DNA from human-specific
bacteria of the genus Bacteroides. Fecal Bacteroides are considered for several reasons to be a
more accurate indicator of human waste pollution than are the traditional indicator organisms
E. coli and Enterococci. First, they are more abundant in the feces of warm blooded animals
than are E. coli and Enterococci. Second, Bacteroides are strict anaerobes; whereas E. coli and
Enterococci are facultative anaerobes and as such are able to proliferate in soil and sediments.
Therefore, the presence of Bacteroides in surface waters is a strong indicator of fecal
contamination. Finally, certain strains of the Bacteroides genus such as B. dorei have been
found to be specific to humans, and as such can be used as very reliable indicators of human
fecal contamination.

The MST methodology avoids the randomness effect of culturing and selecting bacterial isolates
by filtering the entire portion of a water sample for Bacteroides. This is an advantage for highly
contaminated water systems with known potential multiple sources of fecal contamination.
Next, the methodology uses quantitative PCR (QPCR) DNA technology to determine the
presence of human gene biomarkers from human-specific strains of Bacteroides. The
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methodology is considered to be much more definitive than traditional methods in terms of
determining the presence of human fecal contamination in surface waters.

For the Bayou La Batre River MST study, surface water samples were collected during a period
between rain events on December 16, 2015, from five locations along the River’s main stem
including (Figure 3.2):

e Bayou La Batre River 0.5 mi. upstream of Wintzell Bridge

e Bayou La Batre River 200 ft. downstream of Wintzell Bridge
e Bayou La Batre River 0.5 mi. downstream of Wintzell Bridge
¢ Bayou La Batre River between Cain St. and Faith St.

e Bayou La Batre Estuary entrance at Portersville Bay.

Bayou La Batre River samples were sent via overnight delivery to Source Molecular in Miami, FL
for MST analysis. Samples were analyzed for two Bacteroides human gene biomarkers to
improve the confidence in the results. In addition, for comparison with regulatory criteria and
associated methods, the samples were also analyzed for Enterococcus, E.coli and Fecal Coliform
bacteria. The results are shown in Table 3.3. These results indicate that there are low levels of
bacteria present in Bayou La Batre River surface waters at the time of sampling, additionally
there is evidence that the sources of those bacteria included human fecal waste. While human
markers were detected at four of the sampling locations, the analysis performed provided a
qualitative rather than quantitative determination. As such, the percentage of bacteria due to a
human source is unknown and additional studies should be completed to further assess
potential bacteria contributions to the watershed from both human and other sources.

Table 3.3 Summary of Bayou La Batre River MST study results
Station Indicator 1 2 3 4 5

E. coli (cfu/100mL) 1,414 613 >2,420 >2,420 1,414
Enterococci sp. (cfu/100mL) 108 142 192 488 24
Fecal Coliform (cfu/100mL) 44 42 49 13 2
Human Bacteroides ID-1

(Dorei) Trace Present Present Present Absent
Human Bacteroides ID-2

(EPA) Absent Trace Present Trace Absent

The advancement of MST technology has allowed the range of species-specific DNA indicators
to increase. It is now possible to analyze water samples for indicators of fecal waste from cattle,
horses, pigs, dogs, deer, and various species of birds. However, given the commercial facilities
and reported SSOs located along the Bayou La Batre River, the MST study focused on human
fecal waste indicators because they are best correlated with human pathogens and threats to
human health from water contact recreation. While bacteria inputs from other warm-blooded
animals can be effectively addressed through best management practices (e.g., cattle exclusion
from stream crossings), human wastewater infrastructure improvements typically require costly

capital investments.
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The Bayou La Batre River MST study was conducted during the dry season; however, the
samples were collected during a period of intermittent rain events. Dry season conditions are
preferred to better isolate any inflows from human wastewater infrastructure including leaking
sewer lines, pump stations and septic tanks. During wet periods with higher river flows inputs
from human wastewater infrastructure are typically diluted and/or masked by other inputs from
storm water runoff. Despite the selection of these conditions, the Enterococcus analysis
indicated concentrations exceeding the swimming coastal maximum criteria at Station 4, which
is located on Bayou La Batre between Cain and Faith Street. Bacteria concentrations appear to
peak downstream of Wintzell Bridge (Stations 3 and 4) and the identification of human waste
was documented at Station 3 for both indicators.

3.1.4 Contaminants

As presented in Table 3.1, ADEM has monitored metals in the Bayou La Batre River Watershed
at selected stations at the mouth of the estuary (BLB1, BLBM) and HMC-1 located along a major
tributary to the River. Copper was found to exceed the acute regulatory criteria in the Bayou La
Batre Estuary at site BLB-1 in October 2015. Mercury exceeded the chronic regulatory criteria at
site BLBM-1 in 2010 and 2012. Copper is relatively rare and may be from local sources.

3.2 Existing Water Quality

In consideration of the information presented above, the following conclusions have been
developed for the Bayou La Batre River Estuary.

e The Bayou La Batre River Estuary exhibits episodic density stratification attributed to
the influence of freshwater inputs.

e The Bayou La Batre River Estuary stratification results in suppressed dissolved oxygen
concentrations on the bottom which frequently drop below both regulatory and guidance
criteria, potentially resulting in adverse impacts to living resources including fish and
shellfish.

e Nitrogen and Phosphorus concentrations in Bayou La Batre River Estuary are elevated
above guidance criteria for southeastern streams and estuaries and appear to be
enriched by anthropogenic activities in the watershed. However, nutrient enrichment is
apparently not assimilated into excessive algal production, as measured by chlorophyll-a
concentrations.

e Nitrogen has been identified as the limiting nutrient most directly impacting
phytoplankton production. However, particulate organic matter is likely contributing to
light inhibition resulting in episodic phytoplankton blooms as opposed to a chronic
problem.

e Bacteria concentrations in Bayou La Batre exceed applicable regulatory criteria; which
has resulted in the development of a TMDL requiring a 76 % reduction of bacterial loads
within the watershed. The MST study did show evidence of human fecal waste inputs to
the river. However, other sources of indicator bacteria include non-human waste (i.e.,
cattle, wildlife) as well as decomposing vegetation.

e Bayou La Batre is relatively enriched with regard to copper and mercury, elevated copper
indicate anthropogenic sources in the watershed.
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e Evidence of periodic dissolved oxygen deficits could be indicative of excessive organic
production. Additionally, elevated bacteria loads have been documented within the
waterway. Measures to reduce both nutrient and bacterial inputs are recommended.

3.2.1 Watershed Water Quality Assessment Conclusion

Water quality conditions can vary substantially on small scales, both spatial and temporal,
influenced by localized pollutant loadings, rainfall, and hydrologic alterations. After evaluating
the magnitude and frequency of exceedances above or below the referenced regulatory criteria,
each of the key water quality parameters were classified as “Fair”, “Good” or “Poor” to assist in
prioritizing management actions (Table 3.4). In consideration of the information presented
above, the following conclusions have been developed for the Bayou La Batre River Estuary.

Table 3.4 Relative water quali assessment of Bayou La Batre Watershed
Parameter Class Bayou La Batre Watershed

Dissolved Onygen
Chlorophll-a

Nutrients

Bacteria Fair

Metals* Fair

3.3 Habitats and Ecosystem Services

Habitats within the Watershed are typical of those found adjacent to Mississippi Sound in the
northern Gulf of Mexico. Terrestrial uplands containing varieties of pine and oaks dominate
higher-ground areas and are primarily used for agricultural or residential purposes. Maritime
forests consisting of primarily slash pine, saw palmetto, and wax myrtle cover the middle
portion of the Watershed and transitions from forest to predominantly grasses when entering
sandy areas near the coast. These habitats provide storm event/shoreline protection, critical
nutrient removal, and habitat for a variety of freshwater and estuarine species.

Numerous anthropogenic activities including increased development, population growth, etc.
have impacted natural habitats, native flora and fauna, as well as those migratory species that
utilize the Watershed. As human interaction with the areas natural habitats and ecosystems
continues to increase, the overall extent and health of these areas have deteriorated due to,
amongst other factors, land use land cover change, climate change, and pollution.

Natural communities within the upper and mid-watershed have become sparse and fragmented
due to the amount of development. Increased development, in combination with the mid-
watersheds’ sediment composition of compacted clays, results in minimal surface water
infiltration. As a result, flooding is frequent during intense rain events in those areas southwest
of Carl’s Creek and north of Bayou La Batre, especially along Davenport Road.

Most of the coastal and lowland areas in the Watershed are protected by bulkheads or revetment
materials, greatly impacting the establishment and growth of marsh vegetation (see Figure
3.16). While human activities have greatly altered the coastal environment, natural processes
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such as high water events, sea level rise, and wave action have also contributed to the observed
changes. A more detailed analysis of shorelines in the Watershed is provided in Section 3.5.

Figure 3.16 Revetment materials observed along shoreline of Bayou La Batre

Increased development and human-natural community interaction has also resulted in
numerous non-native species to be introduced in the Watershed (see Figure 3.17). A
preliminary non-native species inventory conducted by Dewberry staff identified 10 non-native
species in the Watershed including:

Torpedo grass - Panicum repens

Cogon grass - Imperata cylindrica

Persian silk tree (Mimosa tree) - Albizia julibrissin
Chinese privet - Ligustrum sinense

Chinese wisteria - Wisteria sinensis

Air potato - Dioscorea bulbifera

Japanese honeysuckle - Lonicera japonica
Phragmites - Phragmites australis

Japanese climbing fern — Lygodium japonicum
Golden bamboo - Phyllostachys aurea.
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Figure 3.17 Example of cogon grass and Japanese climbing fern adjacent
to a tributary of Bayou La Batre

3.4 Sea Level Rise

Rising sea level has consequences because of its potential to alter ecosystems and habitability of
coastal regions as well as increased flooding and storm surge. The vulnerability of coastal areas
varies with shoreline physical attributes and the amount of development. Sea level rise impacts
in the coastal zone include higher and more frequent flooding, shoreline erosion, loss of
wetlands and near shore coastal habitats, upward and landward migration of beaches or loss of
beaches, increased near-shore wave energy, damage to coastal infrastructure, and economic
impacts. Computer models, such as the Sea Levels Affecting Marshes (SLAMM) Model and Sea,
Lake, and Overland Surges from Hurricanes (SLOSH) Model, can help estimate the effects of sea
level rise in a particular area.

3.4.1 SLAMM Model

The SLAMM Model was developed by the EPA to evaluate the effects of sea level rise on marsh
habitats. The model maps habitat distribution over time in response to sea level rise, accretion
and erosion, and freshwater influence. A complete SLAMM Report is provided in Appendix B.

3.4.1.1 SLAMM Model Inputs

The following data sources were used in determining the SLAMM model inputs:

e USGS National Elevation Dataset (1/3 arc-second resolution DEM dataset) (2013)
e National Wetlands Inventory (NWI) (2002)
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e National Land Cover Database (NLCD) (2011)

e NOAA Tidal Gage (approximately 2.5 miles upstream of the mouth of the bayou)

e [IPCC 2013 Report

e Callaway et al. 1997: Study of sediment accretion along low-lying sites within the Gulf of
Mexico

e (O’Sullivan and Criss (1995-1997): Study of linear loss of shoreline in Point au Chenes Bay

SLAMM was run with the following inputs to look at habitat evolution at Bayou La Batre under
baseline conditions.

3.4.1.2 Topography and Bathymetry

Bayou La Batre is a low energy tidal creek with relatively low sediment inputs, and fairly low
tidal amplitudes and current velocities. Even though the Bayou occasionally receives big
freshwater inflows from major rainfall events, the flows and sediment loads are buffered by the
large forested wetlands in the headwaters (Figure 3.18).

3.4.1.3 Vegetation

A baseline condition map of habitats in the Watershed was created by combining NWI data with
a map of imperviousness (National Land Cover Database 2011) to delineate between developed
and undeveloped upland (Figure 3.19). Vegetation was categorized into habitat types to
represent those common to the Estuary and defined for different areas based on the elevation of
the area relative to tidal datums (i.e., as a surrogate for the frequency of tidal inundation) and
whether the area is within the zone of freshwater influence. The model uses an additional datum
called the “salt elevation,” which is based on the high astronomical tide (1.85 ft NAVD at Bayou
La Batre Bridge). Figure 3.20 shows the different elevation-based habitat zones used in
SLAMM and include: uplands established at the highest elevations, followed by freshwater
swamp and marsh, salt marsh, tidal flat, and lastly, open water habitat.
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Figure 3.18 Topography and bathymetry of Bayou La Batre
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Figure 3.19 Vegetation map of Bayou La Batre
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Figure 3.20 Conceptual habitat elevation zone model
3.4.1.4 Tidal Water Levels

Tides and tidal inundation within the Bayou La Batre Estuary are important processes affecting
habitats, since salt marsh and intertidal habitats are established within zones corresponding to
tidal inundation. The Alabama coast experiences diurnal tides that exhibit strong spring-neap
variability. Tidal data for the Bayou La Batre tide gage (2.5 miles upstream of the mouth of the
bayou) were utilized for the model. In addition, a “salt elevation” datum was used to set the limit
between freshwater habitats. The salt elevation is set to 1.85 ft NAVD at the Bayou La Batre
Bridge, based on the high astronomical tide elevation (Table 3.5).

Table 3.5 Tidal data used in the Bayou La Batre SLAMM model

(values in feet NAVD)
Tidal Datum Bayou La Batre Bridg(-:-1
Salt Elevation 1.85
MHHW 0.93
MHW 0.79
MTL 0.11
MSL 0.05
MLW -0.56
MLLW -0.68

1. Data from NOAA Tides and Currents
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3.4.1.5 Sea Level Rise

The Intergovernmental Panel on Climate Change (IPCC 2013) provides guidance and
predictions for sea level rise. These predictions for 2100 are:

e Low Emissions: 14 to 28”
e Medium Emissions: 15 to 29”
e High Emissions: 21 to 39”.

The Bayou La Batre SLAMM Model was run with a low average emission of 21 inches and a high
average emission of 29 inches (averages of the low range and high range values from the IPCC
(2013) predictions for the 2100 prediction datum sets).

3.4.1.6 Accretion and Erosion

An accretion rate of 0.22 in/yr (0.57 m/ yr) was utilized in the model. This rate was utilized
based on the similar sedimentation rates from: one sample at the upper end of the marsh and
adjacent to a tidal creek (0.24 in/yr (6.1 mm/yr), O’Sullivan and Criss report in Point au Chenes
Bay (eight miles west of Bayou La Batre - 22 in/yr [0.57 m/ yr]), and the Callaway et al (1997)
study (conducted approximately 50 miles west, in Biloxi Bay, Mississippi - 0.22 in/yr [5.6

mm/yr]).
3.4.1.7 Freshwater Inflow

The Bayou La Batre fluvial system drains 75 square kilometers, and the average discharge is 4.9
cubic feet per second (Rodriguez et al. 2008). The study area includes significant areas of swamp
and marsh habitats which are influenced by rainfall and freshwater flow. Thus, the analysis
assumed the inflow would remain unchanged in the future based on the extent of freshwater
marsh present in the estuary.

3.4.1.8 SLAMM Results

Based on both sea level rise scenarios (low and high emissions) that were included within the
SLAMM Model, upland and freshwater swamp habitats are projected to be converted to
saltmarsh and open water habitats. Under the low scenario, salt marsh acreage increases as
upland and freshwater swamp habitat fall lower in the tidal frame (acreages shown for both low
and high emissions in Table 3.6). Under the high scenario, an even greater area of land is
converted to salt marsh. In this scenario, tidal swamps encroach on upland habitat resulting in
an increase of freshwater swamps by 2100.

Figure 3.21 shows the 2100 habitat maps for low and high sea level rise scenarios. With sea
level rise, much of the developed lands surrounding the Bayou will be at risk of frequent
flooding. If these areas are abandoned over time through managed retreat, the model predicts
these areas could convert to swamp and marsh habitat. If habitat is allowed to migrate, the
model predicts a total of 79 acres of developed upland could be converted to marsh and swamp
habitat.

Accretion rates show only minor differences in habitat acreages, which is not surprising based
on the small range of accretion rates found in the literature. The only noticeable change between
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both scenarios occurred within the salt marsh category, as the frequency of inundation at the
mouth of the Bayou increased, converting brackish marsh to salt marsh.

Table 3.6 Bayou La Batre habitat acreages for low and high emission rates of sea
level rise at 2100 and the differences between 2002 and 2100

Modeled  Acreage in 2100 Acreage difference

Habitat Acreage 2100-2002
in 2002 Low High Low High

Developed Upland 1,554 1,491 1,474 -62 -79
Undeveloped Upland 9. 444 0418 9,397 =27 -48
Freshwater Swamp 2935 2933 2 948 -2 13
Freshwater Marsh 73 91 95 19 22
Salt Marsh 244 305 320 61 17
Tidal Flat 0 9 10 9 10
Estuarine Beach 12 12 12 0 0
Open Water 232 234 238 2 6

Legend
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Figure 3.21 2002 modeled vegetation versus low and high sea level rise scenarios for Bayou

La Batre
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