
  

    

 

   
  

       

 
 

 

           

      

 

     
   

 

 

 

  

   

  

 

 

      

   

  

  

 

  

  

 

  

  

 

 

    

 

SUSD Freshwater Protection 
Planning Report 
S. Gottlieb and R. Bendick – July 2019 

Introduction 

This is the report of the Nature Conservancy’s Southern U.S. Division (SUSD) initial freshwater protection 

planning process conducted between July 2018 and May 2019. The objective of this process was to pilot a 

planning approach to identifying actions by TNC that will protect resilient and connected rivers and their 

watersheds in the southeast U.S.  

Background – Protect Land & Water / Freshwater Protection 
In 2017 The Nature Conservancy adopted a Shared Conservation Agenda (SCA) that defined the strategic 

global priorities of the organization.  One of four priorities of the SCA is Protect Land and Water. In North 

America, the overall goal of this priority is to conserve a network of resilient sites and connecting corridors 

that will sustain North America’s natural diversity by allowing species to adapt to climate impacts and thrive.  

On March 29, 2018, Michael Lipford, Protect Land and Water lead for North America, issued a preliminary 

Protection Planning Guidance Document that asked U.S. TNC Divisions to complete initial protect land and 

water plans for their areas.  Included in the guidance was the request that freshwater systems be 

incorporated into those division protection plans.  

In response to the guidance, the SUSD adopted a planning strategy that placed the primary tasks of terrestrial 

planning on the Southern Appalachian and Longleaf Pine Whole Systems, of ocean planning on the Southeast 

Atlantic Coast and Everglades Whole Systems, and proposed an initial freshwater planning effort to define 

and give direction to freshwater planning in the Division. 

At the same time, The Nature Conservancy set up working groups to better define what was meant by 

freshwater protection globally and in North America.  The global group initially defined freshwater protection 

as designating a clearly defined geographical space, recognized, dedicated and managed, through legal or 

other effective means, to achieve the long-term conservation of nature with associated ecosystem services 

and cultural values, but subsequently, Allison Aldous, the leader of that group recognized that “protection as 
it is being relatively narrowly defined here constitutes a minor contribution to the larger suite of freshwater 

conservation strategies for rivers and lakes, given that most protection mechanisms have been developed 

and implemented with a focus on terrestrial habitats or organisms” (source). 

Freshwater protection was then further defined by a North America Region working group chaired by 

Gretchen Benjamin that recognized the role of the IUCN definition of protection and the role of improved 

management.  This group proposed outcomes for freshwater conservation that would help ensure that rivers 

and their watersheds are resilient to the impacts of climate change.  The attributes of freshwater resilience 
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condition that will result from protected area designation, more effective management, restoration, and 

policies aimed at integrated water basin management are: 

• Connectivity: Maximize all dimensions of ecological connectivity 

• Hydrologic regime: Ensure a natural flow regime 

• Water quality including water temperature sufficient to support native aquatic life 

• Healthy habitat including the physical in-stream and floodplain habitat required for species life 

cycles 

• Species representation such that areas are protected that have the full range of species native to 

each system 

Using these goals the SUSD freshwater planning team designed a pilot planning process to: 

• Identify rivers in the south with substantial connectivity 

• Select pilot rivers that represent different geographies and river types within the SUSD 

• Use resilience as the organizing theme for conservation planning 

• Identify the targets that define each watershed’s key resilience attributes 
• Identify the threats/sources of threat to those targets 

• Determine strategies to address those threats 

• Select actions to implement strategies 

This report details how this process was undertaken, the findings for each of four pilot rivers, and lessons 

learned from the overall project for application to other watersheds within and outside the SUSD. 

Reference docs: 

• North America Region Guidance for Planning and Implementing Priority Strategies for PLW (August 

2018) 

• SUSD PLW Planning Strategy (Bob Bendick Memo 2018) 

• Definition of Protection for Rivers & Lakes (Allison Aldous Report 2018) 

• Protection Outcomes for Freshwater Resilience DRAFT (Gretchen Benjamin Report June 2019) 
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Resilience – Selection of Pilot Watersheds 
In October 2018, the SUSD Freshwater Protection Planning Team convened in Atlanta to select 3-5 pilot 

watersheds to develop freshwater protection plans while testing a methodology to do so.  Prior to the 

meeting, the Eastern Conservation Science staff, including Mark Anderson and Arlene Olivero, conducted a 

preliminary freshwater resilience analysis of the rivers in the SUSD and provided a prioritized list of river 

systems with their associated calculated resilience factors.  See the PPT here for the methodology used to 

arrive at the set of river systems for the group to consider. 

• Criteria included: 

o Estimated Resilience 

o Physical characteristics: network length, size classes (#), temp diversity, gradient 

diversity, groundwater access 

o Condition characteristics: unimpeded flow, floodplain naturalness, pervious watersheds 

• Unit of analysis = Functionally connected network (FCN) 

• Mark and Arlene narrowed down FCNs to 345 with over 100 miles and at least one size 2 river. 

• Biodiversity: TNC freshwater portfolio priority areas 

o Some of LA and MS filled in with Mott Foundation report outcomes 

• Starting set (map): above average in length for their major habitat type and had 50% overlap with 

TNC portfolio.  Blues = met every criteria. Other colors = we want to discuss, exemplary in some 

things but didn’t meet criteria in other ways. 

• Look at each WWF Freshwater ecoregion by major habitat type and their attributes in excel table 

The group then discussed and decided on a set of criteria for selecting the final 3-5 watersheds. 

• Primary Criteria (used to select the first cut) 

o Total length of FCN + % within Portfolio 

o (At least) one per ecoregion that is predominantly within the SUSD 

o Feasibility to protect/restore (opportunity to move the needle 

• Secondary Criteria (used for second cut) 

o TNC has an established presence (e.g. land ownership or other investment) but more 

remains to be done 

o Level of disturbance/restoration needed (is it a lost cause or still do-able?) 

o Is a priority for partners 

o Impact on downstream estuary 

o System crosses state borders (Division priority – not just one state) 

o Final set includes representation across threat types 

Limitations of first-cut criteria: 

• FW portfolio data is not the most accurate or up-to-date 

Process 

• Ecoregion by ecoregion, starting with the biggest three ecoregions 

• Use participants’ on-the-ground knowledge for feasibility 
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Division Freshwater Prioritization Results 10/30/2018 

rn Plains 

-- Effroymsom Workshop Sites 

Fourteen rivers in six freshwater ecoregions made it to the second cut.  The group decided to limit 

consideration to three ecoregions that are primarily within the SUSD: Atlantic, Lower Mississippi (includes 

Mobile Basin), and Gulf Drainages.  The group then voted for the final choices, with the result as follows: 

• 9 votes for the Pee Dee 

• 11 vote for the Yazoo 

• Tie (7 votes each) on Cahaba and Choctawatchee 

• Decision to go with four priorities – Final map here 

Reference doc: 

• SUSD Freshwater Planning Meeting Report (A. Barnett, S. Gottlieb and B. Bendick October 2018) 
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January 18: Kickoff Planning Process 

• Start target definition and assessment process 

• February 8: Review targets 

• Start threat definition and assessment process 

• March 6: Review threats 

• Start target goal/ threat reduction objective setting process 

• April 15: Review target goals /threat reduction objectives 

• Start strategy identification process 

• May 8-9: In person meeting to review protection strategies 

• Prepare for report finalization 

Planning Approach 
Given the need to complete the process of developing freshwater protection plans for four watersheds 

across the Southern US Division within a short period of time (~6 months), the group elected to use the 

existing conservation planning framework applied in an “Efroymson-style” approach.  This refers to the use of 

a modified version of TNC’s Conservation Action Planning (CAP) methodology my multiple teams 
simultaneously, led and coached by facilitators trained in the process, with frequent sharing of progress, and 

culminating in a final in-person peer review workshop. At each step in the process, teams were provided 

with a standard template for reporting on the results of their work, to ensure consistency across the teams.  

The completed templates can be reviewed in Appendix 1 of this document. 

The timeline of this process throughout 2019 is depicted below. 

The outline of the steps in this process are as follows, but are described in much greater detail in the SUSD 

Freshwater Protection Plan Development Guidance Document and in the Guidance Overview Powerpoint. 

Step 1: Select ~5 Targets and Assess Current Viability/Status of Each 
Target = Key features of the river system that define or are indicators of its resilience 

• Areas exhibiting certain physical conditions 

• Functional processes within the system 

• Natural communities or species where they are representative/indicative of the resilience of the 
system 

Example: A natural flow regime driven by base flow contributions from ground water and precipitation  

patterns throughout the basin. 

Viability/status is traditionally based on size, condition and landscape context, but these concepts should be 

used, as appropriate, depending on the nature of the Target in the context of Resilience. Consider the Natural 

Range of Variability for key attributes of each Target, whether the current attributes are within or below that 

range, and how Resilience of the system is affected by attributes outside key thresholds. 
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Factor 

Contributing 
Factor 

Direct Threat 

Step 2: Assess the Threats or Stresses on all Targets 
Threat = What are the current or potential impacts on the resilience of the river system? 

• Human or natural changes or processes that are diminishing or will diminish the Status of one or 

more of the Targets, thus reducing system resilience 

Example: Land use conversion from forest cover to low- and high-density development in the Winston-Salem 

metro area based on population growth models.  The loss of forested land may lead to more flash floods, 

more sediment and nutrients in runoff, and lower baseflows (Suttles et al. 2018). 

How significant is each Threat in the overall context of the watershed? Refer to the Threat Rating rubric to 

assess the Scope, Severity, and Irreversibility of each Threat in this context.  You can use a scoring/weighting 

system to ensure objectivity in your assessment. 

Step 3: Set Goals for Targets / Objectives for Threat Reduction 
Statements detailing a desired impact of a project, including the desired future status of a target and the 

reduction in the future level of a threat. 

Example of a Target Goal: By 2050, an ecological flow regime formulated on the functional floodplain flow 

approach specific to this system is implemented (Hayes et al. 2018). 

Example of a Threat Reduction Objective: By 2030, no forest cover loss has occurred in the Winston-Salem 

metro area as compared to 2018 + zoning codes have been adopted limiting new development to areas 

without intact forest cover. 

Step 4: Identify Strategic Interventions to Abate High Priority Threats and Improve Target 

Condition to Ensure Overall System Resilience 
What intervention or combination of interventions will restore the target(s) or reduce a threat(s)? 

Strategies are the suite of actions designed to: 

• Enhance resilience of a target – Progress toward GOALs 

• Abate a critical threat to resilience - Progress toward OBJECTIVEs 

Prioritize and select the final suite of strategies based on a set of criteria agreed upon by the team; here are 

some basic categories and considerations within each: 

• Relative Benefit 
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o Likely to significantly “move the needle” towards objectives/goals 

• Feasibility 
o Opportunity exists in a realm where TNC is uniquely qualified 
o Leverages Division-wide resources or complements Whole System strategies 

• Cost 
o Funds are available or could be raised privately or through public sources 

• Risk 
o Ecological, reputational, financial 

The final product of this step should be a brief outline of the Theory of Change for the protection of the 
resilience of the freshwater system.  A Theory of Change is simply a representation of the logic describing 
how you expect your strategy to proceed in order to achieve the goals you defined in Step 3.  You do not 
need to outline every step needed in implementation, but focus on the major deliverables, intermediate 
results (in the short- medium- and long-term, if relevant) and overall goals/outcomes.  The HET training and 
template may be useful in completing this step.  Refer to the North America Region Theory of Change for 
Protect Land & Water as an example.  Other NAR examples may be accessed here. 

The results of the four watersheds application of this approach can be reviewed in Appendix 1 of this 

document. 

Reference docs: 

• SUSD Freshwater Protection Plan Development Guidance Doc (S. Gottlieb and A. Watland December 

2018) 

• Guidance Overview Powerpoint (S. Gottlieb May 2019) 
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Cross-Cutting Strategies 

The SUSD Freshwater Protection Planning process did not explicitly outline a process for identifying cross-

cutting strategies or for prioritizing actions that could be taken at the Division level. We recommend that 

other Divisions undertaking this process include this step. 

Each watershed team identified and prioritized a set of strategies it determined to be the most essential to 

ensuring the long-term resilience of the aquatic system. While the details of the strategies are unique to 

each watershed (see Appendix 1), a few were common across most of the watersheds and may point to 

Division-level needs for resources and/or capacity.  Three or more of the four watershed teams identified and 

prioritized the following strategies: 

1. Aquatic Connectivity 

a. Removal of low-head dams to enable longitudinal connectivity 

b. Reconnecting floodplain wetlands to enable lateral connectivity 

2. Land Protection & Management 

a. Traditional land protection at large scale via acquisition and easement 

3. Sediment Abatement 

a. Implementation of restoration projects/streambank stabilization 

b. Mitigation of unpaved roads/agriculture gullies 

c. Implementation of weir structures to stop head cuts in tributaries 

This list begs the question of the role of the Division in enabling the implementation of these strategies at a 

relevant scale.  Lacking a cross-state entity such as a Whole System that explicitly incorporates the priority 

rivers in the SUSD, who will be the “champion” at the Divison level?  Some of these strategies have logical 
overlap with the existing Whole Systems – for example, the Longleaf Whole System incorporates large-scale 

land protection and management strategies that could be refined to incorporate aquatic spatial priorities.  

However, it remains a question as to whether and how these spatial priorities focused on the needs of the 

aquatic systems embedded in terrestrial communities can “compete” with the spatial priorities identified for 

longleaf forest protection and management based on a separate set of criteria. 

Aquatic connectivity is not a natural “fit” within any of the existing Whole Systems, though enabling passage 

for anadromous fish to historic spawning grounds in coastal rivers could provide a logical linkage via fisheries 

strategies in the South Atlantic and Gulf of Mexico Seascapes. 

The sediment abatement strategies are unique to each watershed. However, Division resources in the form 

of science to help identify the most significant sources of sediment input and the stream reaches most 

impacted by it would provide a valuable spatial action map to prioritize resources. 

These strategies all contribute to the Protection Outcomes for Freshwater Resilience as follows: 

1. By 2050, restore or increase lateral and longitudinal connectivity by increasing the rate of dam and 

levee removal in resilient stream networks. 
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Strategies 
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2. By 2050, double the permanent legal protection of resilient stream and lake networks to sustain 

habitat and prevent barriers.  Protection should encompass the stream channel, floodplain, riparian 

areas, riverine wetlands, lakes, seeps, springs and associated headwaters. 

3. By 2050, reduce from current levels nutrient, sediment inputs and contaminants to minimize or 

eliminate hypereutrophic conditions, harmful algal blooms (HABs) and chronic stress within resilient 

freshwater networks and estuarine receiving zones. 

Several teams identified urban stormwater and wastewater abatement strategies that are not a fit under 

Protect Land and Water, but do fit under Urban Water. The Choctawhatchee team identified the need to 

address increasing agricultural water withdrawal through irrigation efficiency, but on reflection with the rest 

of the SUSD freshwater teams, it became clear that corporate agricultural operations locating in the 

southeast is a looming threat for the entire region that none of the teams was able to adequately assess or 

address. 
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Lessons Learned / Next Steps 

Things that worked well in this process 
We conducted a plus/delta exercise at the end of the culmination meeting in May, 2019 and the items below 

were identified as positive aspects of the process: 

• Building connections and relationships with freshwater colleagues across the Division that 
previously had not existed 

• Resilience filter clearly defined 

• Selection process resulted in choosing four different yet representative river systems 

• Clear structure, direction and guidance for the process provided by trained conservation 
coaches - See Memo on Coaching in Appendix 2. 

o Trust in the tried and true process 

• Defined timeline produced results 

Things that could have worked better 
The items below were the ‘delta’ items from the plus/delta exercise: 

• Resilience filter screened out SBR region (mountain rivers did not meet length criteria) 
o Is there a way to consider temporal vs. spatial resilience? 

• Limited team expertise (partners, science/GIS, policy/GR, communications were not all included) 
o Could be solved by including at necessary times in the process 

• Super tight timeline (required a lot of time over a short period by staff involved) 

• Rigidity of process (all four teams using same process) might limit creativity 

• Need for internal decision-makers at basin scale for implementation & endorse process so work 
doesn’t sit on shelf 

• Limited ability to compare identified priorities with existing priorities within chapters 

• Diversity of rivers chosen = Diverse division strategies (no obviously cohesive set of strategies to 
be pursued at Division level) 

Emerging Themes 
The following themes across all four teams were identified at the final peer review meeting: 

• Killer threats coming to the region that were difficult to fully assess 

o Example – Corporate agriculture operations 

• All teams identified data gaps and lack of confidence in the spatial footprint of future threat 

trends 

• Economic analysis needed to make clear the benefits to key stakeholders of engaging in 

implementation of priority strategies 

• Partner engagement in planning, outreach and strategies outside of TNC niche is key in some 

places.  Partner capacity gaps exist in others. We need champions for collaboratives to keep 

momentum going; partners are often not great leaders, but TNC can’t always be in the lead. 

• Concern about TNC capacity for Freshwater 

o Capacity for southern rivers is not adequate relative to their value and level of threat 
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o Lost freshwater networks and relationships across TNC, especially at North America 

Region is a critical limiting factor 

Remaining Questions and Needs 
• What to do about identified strategies that are needed to conserve the freshwater system, but do 

not “fit” under Protect Land and Water?  All teams identified strategies that are a better fit under 
other North America Priorities: 

o Provide Food and Water Sustainably 

o Build Healthy cities 

• Is this planning process meant to lead to the formation of implementation teams? 

• Need to refine Freshwater Resilience Criteria so don’t miss places still diverse even after much 
alteration 

• Strategy Action Mapping – no resources/capacity to do this currently – possible Division-level 

initiative? 

• Does restoring longleaf systems have water quality/quantity benefits in these systems (what is the 

intersection between freshwater protection planning in the SUSD and the Longleaf Pine Whole 

System)? 

• What terrestrial species will use riparian corridors to migrate?  Some/many won’t. 
• What about terrestrial priorities within our watersheds that are outside whole system boundaries 

(e.g. Piedmont) 

• How do we think about representativeness and at what scale? 

o What is the best source of species data? 

In particular, this planning process did not explicitly address linkages between freshwater protection and 

terrestrial or coastal/marine protection planning, which is proceeding simultaneously in the SUSD via the 

Longleaf Pine Whole System, South Atlantic Whole System, and Gulf of Mexico.  Integrating plans emerging 

from these separate processes remains an outstanding need. 
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Conclusion 

This report summarizes the work of the SUSD’s work over a period of about 9 months to develop freshwater 
protection plans for a representative set of watersheds selected based on resilience criteria.  This report is 

NOT a freshwater protection plan for the SUSD, but instead is intended as a report on the process, an 

assessment of the effectiveness of the process, an overview of the results, and the cross-cutting themes and 

strategies that emerged from the process.  This work proceeded concurrently with the North America 

Freshwater Resilience Coda Fellows group, which focused on developing methods for completing a region-

wide freshwater resilience analysis and defining freshwater protection outcomes for the region. The 

methods used by the SUSD freshwater protection planning team to identify pilot watersheds closely mirrors 

the North America team’s method, but is not identical, and some important freshwater regions in the 

Division were not included due to limited capacity for planning. Several of the strategies identified by the 

four SUSD teams contribute to the North America team’s outcomes, but not all do. 

The information contained in this report may be useful to the SUSD and other North America Divisions in 

the future as freshwater protection planning efforts continue. Tools and guidance for this work are being 

created and updated continuously. We advise that teams consult the North America Region Priority 

Strategy Lead before embarking on protection planning. 
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Appendix 1. Watershed Descriptions and Plans 

Cahaba 

Watershed Context 

The Cahaba River drains 1,870 square miles in north-central Alabama and the mainstem portion is 194 miles 

in length.  It has been coined Alabama’s longest remaining stretch of free-flowing river, and it is also a 

drinking water source for approximately 20% of the Birmingham metro area.  The mainstem Cahaba houses 

some of the greatest aquatic, freshwater biodiversity in the Southeastern United States.  The mainstem 

currently houses 124 native fish species, 27 freshwater mussel species, and 24 native freshwater snail 

species.  Of these species 69 are considered rare or imperiled, including 10 federally protected species.  Also, 

recent publications from The Nature Conservancy and the World Wildlife Fund have emphasized the global 

significance of freshwater biodiversity in the Southeast. The Cahaba River was noted as one of only eight 

“Hotspots of Biodiversity” out of 2,111 watersheds in the contiguous United States by The Nature 

Conservancy. In a global study of significant ecosystems and species, The World Wildlife Fund designated the 

Mobile/Tennessee/Cumberland river system as among the 19 highest priority places to save on the planet in 

the next decade. 

The headwaters originate in the northern portion of the Birmingham metro area and flow southward, 

ultimately emptying into the Alabama River near Selma. The watershed is characterized at a HUC 8 level and 

includes 33 HUC 12 sub-watersheds.  Along its meander from source to mouth, the river passes from the 

Ridge and Valley ecoregion into the Gulf Coastal Plain ecoregion.  The Fall Line is the definitive dividing line 

for the upper and lower watershed.  The upper watershed is defined by higher gradient, larger substrates, 

and a small, constricted floodplain.  The lower watershed is defined by lower gradient, smaller substrates, 

and a larger, wider floodplain. 

Major land uses with in the watershed are urban (30%) and forests (70%).  Some of the forest land use is in 

silviculture and there is little agriculture within the watershed.  Historically, the watershed was covered by 

mixed pine and hardwood forests, including longleaf pine and bottomland hardwood ecosystems.  Some of 

this matrix is still intact, especially with the Cahaba National Wildlife Refuge, National Forests, and TNC 

preserves. 

Ecosystem functions that define the resiliency of the watershed are good stream connectivity, good 

floodplain and riparian connectivity, a fairly intact natural hydrologic regime, high quality instream habitats, 

and fair water quality.  The 5 largest problems in the watershed are hydrologic alteration, urban 

development, point source pollution, inadequate stormwater management, and excess sediment influx. 

Most of the stressors and impacts can be attributed to urban development within the upper watershed.  It is 

projected that growth of the area will continue. 
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Resilience Targets and Goals - Cahaba 

Target 
Target Description 

(including scope and spatial extent if possible) 

Baseline Condition 
(In general, how is 
the target doing? 

E.g., size, landscape 
context, condition, 

viability, etc.) 

Desired Future Condition - Goal 
(including how the target needs to be doing by a specific point in the future to maintain 

resilience) 

Stream Connectivity -
Longitudinal Connectivity 

Longitudinal stream connectivity is a major aspect of system resilience. This was a major part of why 
the Cahaba River was chosen for resiliency planning.  Unimpeded downstream flow from headwaters 
to mouth of streams affords the system a wide variety of physical, chemical, and biological niches, 
gradients, macrohabitats, and microhabitats. The more of these attributes that occur within a 
system, the more resilient. 

Good 
Breach or remove all (4) low-head dams within the watershed by 2030 to improve stream connectivity, 
improve water quality (DO), improve the natural hydrologic regime, and increase the amount of diverse 
instream habitat. 

Floodplain and Riparian 
Connectivity - Lateral 
Connectivity 

The floodplains and adjacent wetlands provide critical habitat for some stream biota, riparian-
associated species, and as a connectivity corridor for terrestrial plants and animals. They are also 
critical to system resilience and function, specifically for nutrient processing, sediment, processing, 
and watershed resilience.  In their natural state the floodplain and riparian area filter out pollutants 
and chemicals and increase percolation into the groundwater system.  Nested targets include 
freshwater snails, freshwater mussels, fish, freshwater turtles, shoals’ lilies, and natural communities. 

Good 
Increase floodplain connectivity and riparian forest by 10% by 2030 to increase water quality, improve 
natural hydrologic regime, and increase the amount of high quality, diverse instream habitat. 

Natural Hydrologic Regime 
Natural flow regime is the underlying driver for most ecological functions within the system.  Natural 
flood pulses and instream flow create is critical to system resilience because it provides diversity of 
refugia, microhabitat options, and life history requirements for species and communities. 

Fair 
Restore the natural hydrologic regime in 20% of the watershed (closer to natural) to increase water 
quality and increase high quality, diverse instream habitat 

High Quality, Diverse 
Instream Habitat 

Geological variability drives the diversity of instream habitat throughout the river channel.  The 
upper portion of the watershed is characterized by bedrock, boulder, cobble, and gravel. There is 
also a small karst component that has little effect on the overall system. The lower watershed is 
characterized by shoals with a bedrock component, gravel, sand, and silt.  The slope of the river 
lessens dramatically as you enter the Gulf Coastal Plain ecoregion, thus there is more deposition of 
fine substrates. There is a wide variation among niche habitats, temperature regimes, slope, and 
flow inputs (i.e. surface water and groundwater) throughout the system. This is critical to system 
resilience because it provides diversity of refugia, microhabitat options, and life history requirements 
for species and communities. 

Very Good 

Water Quality - Natural 
Sediment Regime, Drinking 
Water, and / or Minimized 
Point Source Pollutant Load 

Water quality is crucial to species and habitat diversity within the system.  Water quality is also 
important for drinking water and recreational aspects of the river ecosystem. 

Fair 
Decrease the amount of sewer line breaches by 50% annually by 2030 to improve water quality and 
increase the amount of high quality, diverse instream habitat. 
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Threats and Objectives - Cahaba 

Threat Target(s) Affected 
Threat Description 

(including scope and spatial extent if possible) 

Baseline Condition/Current Threat 
Assessment 

(In general, how serious is the threat? E.g., 
scope, severity, irreversibility) 

Desired Threat Goal 
(status of threat in the future to maintain resilience) 

Low-Head Dams 

1. Stream Connectivity 
2. Water Quality 
3. Natural Hydrologic Regime 
4. High Quality, Diverse Instream 
Habitat 

There are 4 (5) lowhead dams in the upper watershed.  These 
dams are flow-over dams that are overtopped regularly during 
increased flow periods 

High 

Breach or remove all (4) low-head dams within the watershed by 2030 to 
improve stream connectivity, improve water quality (DO), improve the naural 
hydrologic regime, and increase the amount of diverse instream habitat 
(amount?). 

Municipal Water Diversion Dam -
Hwy. 280 (Withdrawal) 

1. Stream Connectivity 
2. Water Quality 
3. Natural Hydrologic Regime 
4. High Quality, Diverse Instream 
Habitat 

This dam diverts water to feed water supply.  The water is 
diverted, then it is pumped via pipeline into the storage 
reservoir. This provides drinking water for most of Jefferson 
County. 

High 

Urban Development (Housing and 
Commercial) 

1. Stream Connectivity 
2. Water Quality 
3. Natural Hydrologic Regime 
4. Floodplain and Riparian 
Connectivity 
5. High Quality, Diverse Instream 
Habitat 

The area currently developed is an estimated 35% of the 
watershed. Urban development, mostly within the Upper 
watershed increases the amount of impervious surfaces and 
surface runoff into the system.  Development is expected to 
continue. 

Very High 

Restore the natural hydrologic regime in 20% of the watershed (closer to 
natural) to increase water quality and increase high quality, diverse instream 
habitat 

Increase floodplain connectivity and riparian forest by 10% by 2030 to increase 
water quality, improve natural hydrologic regime, and increase the amount of 
high quality, diverse instream habitat. 

Point Source Pollution (Municipal 
Sewer) 

1. Water Quality 

There are frequent municipal sewer overflows and line breaches 
that often go directly inot the stream. The sewer infrastructure 
is undersized in some cases, inadequate, outdated, and 
improperly managed (not holistically or consistently). 

Medium 
Decrease the amount of sewer line breaches by 50% annually by 2030 to 
improve water quality and increase the amount of high quality, diverse 
instream habitat. 

Inadequate Stormwater 
Management 

1. Water Quality 
2. Floodplain and Riparian 
Connectivity 
3. High Quality, Diverse Instream 
Habitat 

There has been an increase of excess sediment into the system 
carried by too much water due to stormwater runoff, only 
impacts upper 40% (above fall line); no coherent BMPs, 
undersized infrastructure, creates flooding, and flashiness in the 
upper third of the basin, (impacts of 100-yr flood events 
happening often), erosion, entrenchment, buries/ alters in-
stream habitat, and causes disconnection from the floodplain. 

High 
Increase floodplain connectivity and riparian forest by 10% by 2030 to increase 
water quality, improve natural hydrologic regime, and increase the amount of 
high quality, diverse instream habitat. 
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Theory of Change - Cahaba 

Our Actions: Key Intermediate Results: Objectives: 
1. Work with partners to prioritize and implement land protection in key areas of the watershed 1. Work with partners to prioritize and implement land protection in key areas of the watershed to increase functional 1. By 2040, all 5 low-head dams in the 

size, connectivity, and condition in critical areas where needed to increase system resiliency. to increase functional size, connectivity, and condition in critical areas where needed to increase watershed have been breached or removed A. TNC and/or partners procure easements or fee title ownership of critical protection areas system resiliency. 
B. LWCF funding is appropriated and key properties are added to the CNWR 2. By 2045, decrease siltation (excess A. TNC and partners identify and prioritize critical protection areas system-wide 
C. ADCNR and/or FWLT procure easements or fee title ownership of strategic properties B. Key decision makers view Land and Water Conservation Fund (LWCF) appropriation as a priority for sediment) in the system by 50% to adhere to 
D. Federal funds including Pittman-Robertson funds are utilized to purchase property within critical areas of the adding key properties to the Cahaba National Wildlife Refuge (CNWR) and Oakmulgee Ranger District 

watershed the TMDL for the Upper Cahaba. 
of the Talladega National Forest 

E. Water Fund is developed and employed to protect critical source water areas, through easement and fee title 3. Maintain or enhance the resiliency of the C. Alabama Department of Conservation and Natural Resources (ADCNR) and Forever Wild State Land 
ownership Trust (FWLT) view land acquisition as a viable tool for land protection in the watershed lower watershed by increasing functional 

2. Work with municipalities, property owners, and partners to implement dam removals or dam breaches on 5 low-head D. TNC and ADCNR maintain support for acquisitions in the Cahaba watershed through allocation of 
dams in the upper watershed. size, connectivity, and condition in critical 

federal funds including Pittman-Robertson funds 
A. USFWS Fish Passage Team develops implementation plans for dam breach or removal E. TNC leads efforts to implement a Water Fund within the watershed areas where needed to increase system 
B. USFWS procures permits 

2. Work with municipalities, property owners, and partners to implement dam removals or dam resiliency. C. TNC works with landowner to plan for project implementation 
breaches on 5 low-head dams in the upper watershed. 

D. Lessons are learned, and success story is shared to gain momentum for breach or removal of remaining dams Goals – By 2045: 
A. USFWS views this as a priority and Fish Passage Team is engaged and leads the effort 3. Implement sediment abatement activities (i.e. streambank stabilization and instream restoration) on priority sites to 
B. TNC does landowner outreach to assess and secure landowner willingness 1. Restore full longitudinal connectivity on 

decrease excess sediment flux into the system based upon the completion of the BEHI analysis and site prioritization. 
C. TNC leads the effort to secure funding (NFWF, USFWS, and others) mainstem Cahaba, with the exception of the A. TNC and partners implement 5 stream restoration projects 
D. TNC and USFWS prioritize the 2 most feasible dams to breach or remove B. TNC uses completed restoration projects as demonstration sites to gain interest and willingness from other critical municipal water diversion dam, is restored 

3. Implement sediment abatement activities (i.e. streambank stabilization and instream landowners, show multiple methods and gain acceptance of stream restoration as a valuable tool for sediment on mainstem Cahaba to the mouth at the restoration) on priority sites to decrease excess sediment flux into the system based upon the abatement by partners and stakeholder 
completion of the BEHI analysis and site prioritization. C. TNC works with federal partners to further fund stream restoration using landowner incentive programs Alabama River to enhance system resiliency 

A. TNC and partners complete BEHI assessments on mainstem and critical tributaries D. TNC secures Regional Conservation Partnership Program grant to incentivize sediment abatement on private lands and restore migratory corridors 
B. TNC prioritizes 10-15 restoration targets on mainstem and critical tributaries in cooperation with local NRCS offices. 

2. Maintain natural cover on mainstem andC. TNC educates partners and landowners on BEHI methodology and gain support for natural channel E. TNC prioritizes remaining restoration targets and completes most critical projects 
design 4. Work with municipalities, key decision makers, and planners to create and implement an Urban Forests increase floodplain connectivity and natural 

D. TNC assesses and gains critical landowner willingness for sediment abatement practices and Management Plan for the areas of the watershed that are most impacted by urban development. cover by 10%, with restoration focused on 
restoration on their property A. Integrate management plan with current comprehensive plans in cities 

B. Implement/encourage tree ordinance enforcement across municipalities the urban tributaries of the watershed E. TNC leads effort to secure funding (NRCS, USFWS, NFWF, and others) 
C. Create 20 year plan for achieving urban forestry administrative, policy, educational and management 4. Work with municipalities, key decision makers, and planners to create and implement an Urban where impacts of urbanization are greatest 

goals. Plan integrated into all municipal management plans. Urban forestry becomes an integral part of 
Forests Management Plan for the areas of the watershed that are most impacted by urban 

all planning discussions along with natural systems for stormwater abatement, air quality improvement and in critical areas within the lower 
development. and temperature regulation. watershed. 

A. Engage Jefferson County Urban Forest stakeholder group to advise management plan D. Complete restoration projects for urban tree canopy restoration and offline stormwater storage through 
B. Assess the urban tree canopy health and cover using GIS data and ground truth including hot spots building community connections, demonstrating that landscapes may be managed for multiple benefits to 3. Maintain instream habitat diversity and 

for canopy loss due to EAB and riparian vegetative buffer protection. Include assessment of carbon humans and nature, and showing how practices embedded in a regional Greenprint lead to effective quality throughout the Cahaba River from 
sequestration, predicted interception and transpiration for species. long-term conservation outcomes implemented by multiple partners. 

the headwaters to the mouth at the C. Makes action plan for reforestation for land use cover for storm protection, heat island mitigation, E. Implement multi-jurisdictional urban tree canopy reforestation 

floodplain connectivity, increase stormwater abatement, and reduce sedimentation. 5. Work with key municipal planners and key decision makers to incorporate ecological needs into Alabama River. 
infrastructure, water supply, and land use planning decisions. D. Prioritize tree planting locations to maximize the positive public health impacts of new trees with 4. Increase and maintain water quality A. Develop advanced conservation strategies and best practices through Greenprint partnerships so that partners to set neighborhood-specific canopy goals. 

future infrastructure supports connectivity and climate resilience through the region. throughout the watershed, focusing on point 5. Work with key municipal planners and key decision makers to incorporate ecological needs into 
B. Develop surface water management strategies with the MS4 municipalities that go beyond muni 

infrastructure, water supply, and land use planning decisions. source and non-point source pollution 
boundaries to fully protect resources for water supply, riparian habitat and flood protection benefits of a 

A. Develop a Greenprint that will align priorities and consolidate strategies among local stakeholders in conserved floodplain. abatement. 
order to implement conservation projects that increase floodplain connectivity, increase stormwater C. Lead the conservation coalition and funders unified by the Greenprint process to protect and restore key 5. Decrease siltation (excess sediment) in the abatement, and reduce sedimentation. parcels through coordinated investments in priority multi-benefit parcels as guided by a conservation 

B. Implement an engagement strategy to promote the Greenprint, leveraging our on-the-ground Greenprint that prioritizes non-point source pollution and stream connectivity. system by 50% to adhere to the TMDL for 
restoration work and successes in the region, to identify and connect with elected officials, business D. Support local agencies that are poised to raise additional funds and capacity for conservation and the Upper Cahaba. 
community, foresters, land owners, and community members. mitigation, to create reliable funding sources for advance acquisition or protection of priority tracts as 

C. Create GIS base for Green Infrastructure opportunity map and urban biodiversity map. recognized by the Greenprint. 
E. Jefferson County municipalities align management principles to protect/restore urban riparian corridors 

through a regional green infrastructure opportunity plan. Implementation of the County-wide Master Plan 
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and Watershed Sub-Plan for the urban stream tributaries, as well as through the coordinated basin 
planning process. 
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Choctawhatchee 

Watershed Context 

The Choctawhatchee River and Bay watershed (including the Pea River drainage area) covers 3.4 million 

acres, with 58 percent of the watershed located in Alabama and 42 percent located in Florida. The mainstem 

river is approximately 135 miles long with 48 river miles in Alabama and 87 river miles in Florida. The 

Choctawhatchee is alluvial, characterized by a broad floodplain, seasonal flooding, and a heavy sediment 

load. 

The Choctawhatchee is one of the longest free-flowing rivers remaining in Alabama. It originates as two 

separate forks (East Fork and West Fork) from central Alabama wetlands and forms at the confluence of 

these.   Its main tributary, the Pea River, joins the Choctawhatchee near the Alabama- Florida border. The 

Pea River watershed drains a 0.93 million acre area to the west and contributes ~16% additional volume to 

the Choctawhatchee River. 

The river system is fed both by groundwater and surface water runoff.  Seeps and springs in the stream 

valleys provide the major source of stream discharge during dry conditions. The stream channels are 

characterized by steep banks and riverbeds composed of thick silt and sand.  Streams exhibit flashy storm 

runoff, resulting in highly variable surface water levels, especially during winter and spring. 

Recharge areas and springs are the basis for groundwater/surface-water interaction, 

providing the base flow that supports stream discharge and wetlands hydrology.  The river receives 

significant quantities of water from the Floridan aquifer system and has both blackwater and spring-fed 

tributaries. From the Florida-Alabama state line, the river flows south through six counties before it 

discharges into Choctawhatchee Bay. This estuary is characterized by the interaction, mixing, and circulation 

of fresh water and saltwater. It has one direct opening to the Gulf of Mexico. 

The Alabama portion of the watershed is heavily forested. Agriculture is the second largest land use category 

comprised mainly of pasture, hay, and row crops. It has been recognized that these land-use activities are 

generally associated with increases in stream sedimentation, bacteria, and nutrients causing water-quality 

degradation and reduced water availability. Within the Florida portion of the watershed, most of the land 

cover consists of upland forest with significant wetland systems along the river and its tributaries. 

Overall, human population density is low, but there are concentrations of urban land uses as the river flows 

towards Choctawhatchee Bay.  These urbanized areas contribute to water quality and channel morphology 

degradation in the lower portion of the watershed. 

The Choctawhatchee River system plays a critical role in the significant regional biodiversity. It is identified a 

system critical for conserving the continental aquatic biodiversity (Abell et al., 1998).  Recent assessments 

collected 124 native fish species in the Choctawhatchee River basin including 83 freshwater, 17 estuarine, 

and 24 marine species using the river (Simon et al., 2015).  In addition to the fish fauna, the Choctawhatchee 

includes 25 mussel species, including 7 federally threatened or endangered species and 12 Alabama state 

conservation priority species.  Schuster and Taylor (2004) report 9 crayfish species in the Choctawhatchee 

system, 5 of which are Alabama conservation priorities (Hinson et al., 2015).  Beyond the species count, the 

Choctawhatchee River basin supports numerous terrestrial and riparian ecological types including 

bottomland hardwoods and swamps, steepheads, and 10 different wetland types (Northwest Florida 
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Management District, 2016).  This rich biodiversity, the relative lack of development in the watershed, and 

the complexity of the geography/topography make the Choctawhatchee a prime example of a resilient Gulf 

Coastal river system. 
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Resilience Targets and Goals – Choctawhatchee 

Target 
Target Description 

(including scope and spatial extent if possible) 

Baseline Condition 
(In general, how is the target 
doing? E.g., size, landscape 
context, condition, viability, 

etc.) 

Desired Future Condition - Goal 
(including how the target needs to be doing by a specific point in the future to maintain 
resilience) - For all Goals, time horizon is by 2045 (FL Bicentennial and strategic planning 

time horizon for FL chapter) 

Steepheads and 
spring fed rivers and 
streams 

Steephead streams are fed by springs emerging from the heads of steep valleys provide unique 
physical habitats for freshwater biota that is sheltered from some air temperature stresses and 
detrimental land uses by the topographic relief of the valleys.  Spring-fed rivers and streams receive 
much of their water flow from spring outlets of aquifers. Collectively, these streams and rivers exhibit 
relatively consistent baseflow, moderated temperature profiles, and unique water clarity and 
chemistry.  These streams are known to support a broad range of biodiversity and are environmentally 
stable.  The highest concentration of these habitats are in the Holmes Creek watershed and the 
Daugherty Plains Karst region. 

Good 

Maintain flow quantity/hydrology and aquifer levels at 5-10% additional withdrawal 
based on 2018 baseline  from current conditon; improve water quality (reduced nutrient 
loading from agriculture; sedimentation from stormwater) - still needs work; ensure 
riparian zone land cover meets or exceeds 75% natural land cover 

Riparian wetlands 
and floodplains 

The floodplains and adjacent wetlands provide critical habitat for some stream biota, riparian-
associated species, and as a connective corridor for terrestrial plants and animals. They are 
particularly concentrated in the lower 1/2 of the watershed along major rivers.  Approximately 13% of 
the watershed is classified as wetlands. The wetlands occur in depressions near the wetted stream 
channels in places where groundwater depth is close to the surface.  The floodplains extend outward 
from the wetted channel, over 1 mile from the main channel in some locales, and are periodically 
inundated during high flow events.  These areas support dedicated vegetative communities. 

Good 
25% of 4th order and higher stream ARA in Alabama is protected. Maintain current 
protections in Florida based on NFWMD protected areas (consensus opinion is that these 
areas are well secured) 

Recharge zones for 
major aquifers 

Significant recharge zones for shallow groundwater reserves in the basin occur throughout the 
watershed, with concentrations in the Holmes Creek drainage and Sand Hill Lakes region.  The spatial 
coverage and condition of these focal recharge areas is identified as an important conservation target. 

Fair 

75% of all critical recharge zone area is in natural coverage and at least 50% is protected 
via fee, easement, or term agreement (FL has prioritized recharge areas within 30x30m 
cells; AL - Braven has selected top 100-150 sink areas overlaid on key aquifers with 
surface water interaction so we can prioritize) 

Anadromous fish 

The gulf sturgeon and Alabama shad are sea-run migratory fish that utilize the Choctawhatchee River 
system for spawning and summer holding habitats.  This target includes the populations of these 
species, the water quality, temperature, and flow regimes that support this use, and the varied 
habitats that these fish utilize in the stream channels.  These fish migrate upriver well into Alabama, at 
least 100 river miles from the Choctawhatchee River mouth in the mainstem Choctawhatchee River 
and Pea River, encompassing over 200 river miles. 

Very Good 

Maintain population by ensuring maintenance of spawning and juvenile habitat quality 
(e.g. shad require shoals for nursery habitat) and connectivity, focusing on hard 
substrate/limestone bluff areas, deep pools, and large woody material; [and potentially 
increase connectivity by breaching or providing fish passage around key barrier on Pea 
River in AL; USFWS currently conducting a study to find out what may be limiting gulf 
sturgeon carrying capacity in the Choc] 

Seagrass beds in the 
Choctawhatchee Bay 

Seagrass beds form along the margins of the estuary in areas of appropriate salinity and water clarity. 
The two common species of seagrasses form patchy to dense communities, reflecting high water 
quality conditions and suitable hydrologic regimes. Seagrass cover almost 4000 acres, primarily in the 
middle and western bay areas, with small areas in the eastern bay where the Choctawhatchee River 
water enters. 

Fair 

Using 2015 acreage (~5,700 ac) as the baseline, continued expansion of seagrass bed 
acreage, including into the upper Bay (to a total of X,XXX ac - more info needed on total 
acreage where possible to expand seagrass), with 50% of patchy acreage (~1,000 ac) 
converted to contiguous cover. 
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Threats and Objectives – Choctawhatchee 

Threat Target(s) Affected 

Baseline Condition/Current 
Threat Assessment 

(In general, how serious is the 
threat? E.g., scope, severity, 

irreversibility) 

Desired Threat Objective 
(status of threat in the future to maintain resilience) Contributing Factors/Drivers 

Impervious Surface 
Cover 

steepheads and spring fed rivers and 
streams, Recharge zones for major 
aquifers, anadromous fish, riparian 
wetlands and floodplains, seagrass 
beds 

Medium 

Maintain impervious surface cover below 5-8% in recharge 
zones, riparian areas, floodplains, and steepheads 

New development, population growth, reversal in growth management laws under previous 
governor (reverted to local level, was state level), revision to WOTUS maintains status quo 
from before rules change under Obama admin, FL seeking delegation for 404 permitting 
(could reduce mitigation requirements), development of road networks (AL more than FL; FL 
currently considering legislation to allow FL DOT to plan for additional large new road 
networks throughout the state) 

Sedimentation riparian wetlands and floodplains, 
anadromous fish, seagrass beds in the 
Choctawhatchee Bay 

Medium 

50% of the projects (to reduce sedimentation by 90%) in the 
FL Sedimentation Report currently being prepared by FDEP 
and funded by NFWF are implemented; similar effort in 
Alabama by NRCS/State Soil & Water, Choc-Yellow-Pea Water 
Mgmt Authority 

Dirt roads, gullies, farm fields, streambank erosion/bank condition, flashy flow, new 
construction lacking adequate erosion control 

Nutrient Loading seagrass beds in the Choctawhatchee 
Bay, anadromous fish 

Medium 

Interim goal: 25-50% reduction in N inputs from agriculture 
(row crops, cafos) - ref. Choc, Pea, Yellow Watershed Mgmt 
Plan p. 56; Maintain 2019 baseline (still needs to be 
developed) nutrient inputs from residential development 
(focused in Choc Bay area where rapid growth is predicted). 

Agricultural practices, CAFOs (chickens)/spray application of chicken litter, septic systems, 
stormwater runoff from residential areas (Enterprise, Geneva), WWTP/sprayfields 

Increased groundwater 
withdrawl 

steepheads and spring fed rivers and 
streams (e.g, Holmes Creek), 
Recharge zones for major aquifers, 
anadromous fish, riparian wetlands 
and floodplains, seagrass beds 

Medium 

Groundwater levels are maintained so that harm (FL legal 
definition) to the natural system does not occur; [More info 
needed for AL side] 

Irrigated agriculture (center-pivot), population growth in urbanizing areas 

SUSD FRESHWATER PROTECTION PLANNING PROCESS REPORT - APPENDIX 1: WATERSHED DESCRIPTIONS 
A1-11 

AND PLANS 



  

            
 

 

 

   
 

 

  

FACTORS 

DIRECT THREATS 

PROJECT SCOPE 

Legal Changes Impacting Development Patterns 

I 

Reversal in Growth 1 

Management Laws : 
to Local Control : 

Potential new FL 
legislation for DOT to 
plan large new road 

Revision of 
WOTUS to status 

quo 
------ - ---- I ____ e\y;Q!'~ - - __ 

Inadequate Zoning 

Population Growth 
in Urbanizing Areas 

Low Tax Base 

New Development 

Existing 
Development 

Inadequate County 
Budgets for Road 

Management 

Inappropriate Ditch 
Management 

Farm Operations Relating to Soil Health and 
Stab Tty ~- -- -, 

Inappropriately : 
timed tilling 1 

I 
I I ~-1--,:~ ~ Co,o, 

1 __ 3~1~u~e- __ , ~~~~s s~~~:~ 
1 

-- ~---- - ~ 
---, 
Cost 1 

---------' 

Construction wrthin 
and Degradation of 

Active River 
Area/Floodplain 

Lack of adequate 
farm plans 

Unfocused 
programming by 

NRCS/SWCD 

FL seeking 
delegation for 404 

permitting 
-----------

Flashy Flow 

CAFOs/Spray 
Application of 
Chicken Litter 

Irrigated Agriculture 
(center-pivot) 

AL Dept. of 
Agriculture push for 
expanded irrigated 

cropland 

I 
I 
I 
I 

Streambank 
Erosion 

Increased 
Groundwater 

Withdrawal 

AL Sustainable 
groundwater 
withdrawal 

planning 

Potential Future 
Industrial 

Development 

Choctawhatchee 
Watershed Freshwater 

Resilience Targets 

Steepheads and 
Spring-fed 
Rivers and 

Streams 

in 
Choctawhatchee 

Bay 

Situation Analysis – Choctawhatchee 
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Sphere of control

Theory of Change – Choctawhatchee 

Sphere of influence Sphere of impact Sphere of control 

Our Actions: 
(Strategies / Projects / Deliverables) 

1. Champion development of regional stormwater "mitigation 
bank" wetlands in lieu of local stormwater retention ponds 

A. Build coalitions to advocate this approach 
B. Advocate approach to key Choc stakeholders (local 

municipalities looking for stormwater projects with existing 
funds) 

C. Identify potential project locations and develop project 
proposals 

D. Advocate for funding and implementation of projects 

2. After FL Sedimentation Study for Choc completed, help 
implement identified priority projects 

A. Identify the priority projects needed to get to 90% 
B. Work with stakeholders to secure DeepWater Horizon (DWH) 

and other funding sources (e.g. Walton County) to implement 
projects 

C. Work with state, local, federal partners to ID incentives for 
private land owners to cooperate w/ projects & avoid impacts 
up-front 

3. Lead the effort to amend FL Springs and Aquifers Protection Act 
to include second order magnitude springs 

A. ID and educate key stakeholders 
B. Prepare economic analysis establishing financial benefits of 

program expansion and share with key audiences 
C. Engage FDEP/WMDs to seek endorsement 
D. State Legislative lobbying process initiated 
E. Legislative action plan and proposed legislation completed 
F. Advocate for continued support 

4. Work with state and federal partners to encourage adoption of 
most efficient irrigation equipment via cost-share 

A. Continue to participate in sustainable groundwater use 
stakeholder meetings 

B. Identify like-minded stakeholders 
C. Persuade stakeholders to adopt most ecologically-friendly 

(water-saving) irrigation methods 
D. Use existing statewide watershed prioritization (e.g. Strategic 

Habitat Units; Sec. 7; Strategic River Units) to drive scope of 
implementation of irrigation development using cost-share 

Key intermediate results 

1. Champion development of regional stormwater "mitigation bank" wetlands 
in lieu of local stormwater retention ponds 

• By 2030, at least 3 regional stormwater wetlands created in Choc 
Watershed as demonstration projects 

• Choc local govts. adopt regional stormwater wetland approach 
• Niche “stormwater wetland” sector created with entities proactively 

creating regional stormwater wetlands to support economic growth in 
watershed (either private or public sector) 

2. After FL Sedimentation Study completed, help implement identified priority 
projects 

• DWH and county funding is secured for project implementation for 
the priority projects 

• By 2030, at least half of the projects are implemented, reducing 
sedimentation by at least 50% based on loadings identified in the plan 

3. Lead the effort to amend FL Springs and Aquifers Protection Act to include 
second order magnitude springs 

• Supportive stakeholder coalition is built 
• Economic analysis completed and communicated to key audiences 
• FEDP & WMDs officially support change in legislation 
• Support for legislative change secured 
• Legislation enacted 
• Adequate funds appropriated for implementation annually 

4. Work with state and federal partners to encourage adoption of most 
efficient irrigation equipment via cost-share 

• TNC maintains seat at the table in irrigation/groundwater use 
decisions statewide 

• Supportive stakeholder coalition is built 
• Ag/farming community adopts irrigation efficiency as a preferred 

method 
• Likelihood of irrigation growth in priority watersheds is minimized 

Objectives: 

• Impervious surface cover: Maintain impervious surface cover below 
5-8% in recharge zones, riparian areas, floodplains, and steepheads 

• Sedimentation: 50% of the projects (to reduce sedimentation by 
90%) in the FL Sedimentation Report currently being prepared by 
FDEP and funded by NFWF are implemented 

• Nutrient Loading: 25-50% reduction in N inputs from agriculture 
(row crops, cafos); Maintain 2019 baseline (still needs to be 
developed) nutrient inputs from residential development focused in 
Choc Bay area. 

• Increased Groundwater Withdrawal: Groundwater levels are 
maintained so that harm (FL legal definition) to the natural system 
does not occur 

Goals – By 2045: 
• Steepheads & Springfed Rivers and Streams: Maintain flow 

quantity/hydrology and aquifer levels at 5-10% additional 
withdrawal based on 2018 baseline  from current condition; 
improve water quality; ensure riparian zone land cover meets or 
exceeds 75% natural land cover 

• Riparian Wetlands & Floodplains: 25% of 4th order and higher 
stream ARA in Alabama is protected.  Maintain current 
protections in Florida based on NFWMD protected areas 
(consensus opinion is that these areas are well secured) 

• Recharge Zones for Major Aquifers: 75% of all critical recharge 
zone area is in natural coverage and at least 50% is protected via 
fee, easement, or term agreement 

• Anadromous Fish: Maintain population by ensuring maintenance 
of spawning and juvenile habitat quality (e.g. shad require shoals 
for nursery habitat) and connectivity, focusing on hard 
substrate/limestone bluff areas, deep pools, and large woody 
material 

• Seagrass Beds in Choc Bay: sing 2015 acreage (~5,700 ac) as the 
baseline, continued expansion of seagrass bed acreage, including 
into the upper Bay (to a total of X,XXX ac - more info needed on 
total acreage where possible to expand seagrass), with 50% of 
patchy acreage (~1,000 ac) converted to contiguous cover. 

funds 

SUSD FRESHWATER PROTECTION PLANNING PROCESS REPORT - APPENDIX 1: WATERSHED DESCRIPTIONS 
A1-13 

AND PLANS 



  

            
 

 

 

 

     
 

    

 

  

  

   

 

    

 

  

   

   

 

  

  

 

  

 

 

  

  

 

 

  

 

 

 

 

  

   

 

Yazoo 

Watershed Context - Scott Lemmons, Director of Freshwater Programs-MS 

The Yazoo River Basin, Mississippi’s largest basin, drains an area of about 13,355 square miles. The basin 
covers all or parts of 30 counties and is about 200 miles in length and up to 100 miles in width in its northern 

half. Major tributaries include the Yazoo, Tallahatchie, Yalobusha, Coldwater, Bogue Phalia, Yocona, Quiver, 

Steele Bayou, and Sunflower Rivers. Four major flood control reservoirs are also located in the basin – 
Arkabutla, Enid, Sardis, and Grenada. The outlet for the basin is the Mississippi River at the confluence of the 

Yazoo River north of Vicksburg. The Yazoo River Basin follows ancient meander scars from the Mississippi 

River. During the last ice age, the Mississippi was a braided stream in the modern-day Yazoo Basin. Over the 

last 10,000 years the Yazoo has taken many of these old channels. During this process, many oxbow lakes and 

cypress brakes were formed (300 plus) within the Basin. The Yazoo River Basin continually produces the 

richest and most diverse populations of fish, wildlife, and freshwater mussel species in the State of 

Mississippi. It's connectivity to the Lower Mississippi River and associated wetland habitats support 81 native 

fish species, and 26 species of freshwater mussels. 

The Yazoo Basin has a very complex system of levees to prevent flooding of the surrounding agricultural 

lands. The main line U.S. Army Corp of Engineers Mississippi River levee runs along the western border of the 

MS Delta from south of Memphis, TN to Vicksburg, MS. The Yazoo levees begin at the base of the bluffs on 

the eastern side of the Delta and impound the Yazoo through its course as it flows south to the confluence 

with the Mississippi River. In addition, backwater levees along Steele Bayou and the Sunflower River were 

constructed in the 1970’s. The Steele Bayou floodgate was installed within this backwater levee. Water from 

Steele Bayou and the Sunflower pass through the Steele Bayou control structure and flow into the Yazoo 

River about 7 miles before the confluence with the Mississippi. During times when the Mississippi River is at 

flood stage, waters from the Mississippi back up into the Yazoo River channel and the Steele Bayou gates 

must be closed because the water is higher outside (riverside) of the flood gates than water levels on the 

inside (landside). This prevents the Mississippi from back flooding into the Delta region. However, during 

times that the Steele Bayou gates are closed, waters from Steele Bayou and the Sunflower cannot be 

released creating a “bowl” effect resulting in backwater flooding in the south Delta. Flood conditions along 

the Lower Mississippi River continue to worsen as there have been 9 major flood stage events in the last 11 

years. With the Steele Bayou gates having to close with each flood event, backwater flooding is becoming a 

major concern. The wetlands within the Yazoo Basin are seasonal shallow water wetlands. As of June 2019, 

the backwater flooding in this area has inundated 550,000 acres of both wetlands and agricultural lands. The 

deep-water flooding during the spring and summer months is having a negative impact on these seasonal 

shallow water wetlands and the associated wildlife within the region. Given the levee infrastructure and the 

need to balance both wetland management and human dimensions for flood control, the proposed Yazoo 

Pumps project would be the best alternative. Under this proposed project, when the backwater levels reach 

87’ MSL the pumping station would initiate and pump backwater from Steele Bayou and the Sunflower over 
the backwater levee and into the Yazoo to be released downstream into the Mississippi.  The seasonal 

shallow water wetlands within the Yazoo Basin range in elevation from 75’ MSL to around 85” MSL, so the 

proposed project could indeed provide for healthier wetland conditions during growing season months while 

alleviating flood concerns for residents and agricultural producers in the region. 
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Targets and Goals – Yazoo 

Target Target Description (including scope and spatial extent if possible) 
Baseline Condition 

(In general, how is the target doing? E.g., size, landscape 
context, condition, viability, etc.) 

Desired Future Condition - Goal 
(including how the target needs to be doing by a specific 

point in the future to maintain resilience) 

Water Quality The Yazoo River Basin consists of the 34,000 square km Yazoo River watershed in northwestern 
Mississippi and a 320 km segment of the Mississippi River separated from the watershed by a 
manmade levee. Discharge from the basin flows from the Yazoo River into the Mississippi River 
north of Vicksburg, MS. Major streams within the basin include the Yazoo, Tallahatchie, 
Yalobusha, Coldwater, Yocona, Quiver, and Big Sunflower Rivers. Four large USACE flood control 
reservoirs (Arkabutla, Enid, Sardis, and Grenada) are impounded on these tributaries. 

Wetlands with a history of response to agricultural sediment 
and chemical fluxes. High sediment loads that are due to 
channelization and poor past agricultural practices and to 

prevent flooding. 
Viability - Good/Fair 

By 2030, 50% of stream segments in the Yazoo watershed meet 
their designated uses under CWA 303(d)/305(b) 

Riparian/Bottomland 
Hardwood Forest 
connectivity 

Loss of forest habitat/ forest fragmentation due to conversion to agricultural production over 
the last century. Over 90% of bottomland hardwood forests have been converted to agriculture. 
Agricultural Best Management Practices and reforestation/conservation easement programs are 
improving waterquality and system response. 4 Bottomland hardwood communities 
representing 26 species are present within the Yazoo Basin. Also, 1 T&E plant species. 

By 2050, 200,000 acres of bottomland hardwood forests in the 
Yazoo watershed are restored and connected within the 
floodplain. 

Wildlife/Fisheries 81 native fish species present and 26 freshwater mussell species, and associated wildlife. Also 3 
T&E speciesand 4 species of concern. 

The Yazoo River Basin continually produces the richest and 
most diverse populations of fish, wildife, and freshwater 
mussell species in the State of Mississippi. With all of the 

alterations upstream within the watershed, it's connectivity to 
the Lower Mississippi River and it's associated wetland habitats 
consistently produce diverse populations of freshwater species 

and associated wildife. 
Viability - Very Good 

By 2050, the full suite of fish and other aquatic species currently 
(2019) present in the Yazoo watershed is present in similar 
abundances to current levels. 

Water Quantity Flow rates within the Yazoo Basin have been altered significantly due to the 4 USACE flood 
control reservoirs. The Yazoo is a major ground water recharge source for the underlying MS 
Alluvial Aquifer. 

Good 

By 2050, the volume of surface water needed to maintain 
recharge in the underlying alluvial aquifer is available within the 
Yazoo watershed. USGS is currently studying this issue and the 
goal will be updated when information is available. 

Lateral Connectivity Main stem, oxbow lakes, cypress brakes, backwater swamps, meanderbelt, and valley train 
terrac lacking connectivity in many areas due to levee systems and hydrologic alterations. 

The Yazoo River Basin follows ancient meander scars from the 
Mississippi River, During the last ice age, the Mississippi was a 
braided stream in the modern day Yazoo Basin. Over the last 

10,000 years the Yazoo has taken many of these old channels. 
During this process, many oxbow lakes and cypress brakes 

were formed (300 plus) within the Basin. Hydrological 
alterations have drastically impacted the health of these 

wetlands due to levees, and drainage practices for flood control 
and agricultural production. 

Viability - Fair 

By 2050 floodplain reconnection projects and reconnected old 
meander channels are implemented on 200 river miles within 
the Yazoo watershed. 
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Threats and Objectives – Yazoo 

Threat Target(s) Affected 

Baseline Condition/Current Threat 
Assessment 

(In general, how serious is the threat? 
E.g., scope, severity, irreversibility) 

Desired Threat Goal (status of threat in the future to maintain resilience) 

Hydrologic 
Manipulation 
for Flood 
Control 

Yazoo Pumps 
Project 

Water quality, water quantity, riparian habitats, lateral 
connectivity 

Very High 

By 2025, an appropriate pump elevation is determined and implemented that would prevent 
flooding to property while minimizing adverse impacts to 189,600 acres of shallow water 
wetlands in the Yazoo Basin. 

Channelization/ 
Dredging 

By 2030, weir-type structures are implemented in 20% of tributaries within the basin to 
minimize headcutting resulting from channelization and dredging in the Yazoo Basin. 

Row Crop Agriculure 
Water quality, wildlife/fisheries, bottomland hardwood 
forest/riparian connectivity 

High 

Goal is to continue to determine and implement best management practices that are most 
effective and applicable in reducing sediment and nutrient loads from non-point sources and 
surface water according to the MDEQ Delta Nutrient Reduction Strategy. (no parameters 
provided by MDEQ) 

Legacy Threats -Levee system 
Lateral connectivity, water quality, water quantity, 
riparian/ bottomland hardwood habitats 

High 

By 2050, 150,000 acres of wetlands have been restored and reconnected within the floodplain. 

Municipal Discharges Water quality, riparian habitats, willdife/fisheries Medium 

By 2030, alternative treatment systems have been implemented in 50% of municipalities, 
reducing municipal discharge contaminants by 50% 

Industrial Discharges Water quality, riparian habitats, wildlife /fisheries Medium 

By 2030, industrial site treatment systems are implemented at 50% of permitted discharge sites 
to reduce industrial discharges as recommended by the MDEQ Delta Nutrient Reduction 
Strategy. 
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Theory of Change – Yazoo 

Strategies Key Intermediate Results Outcomes 

Short-Term Medium-Term Long-Term 

Protection / Improved Management Project Inputs / Deliverables Indirect Threat Reduction Objectives Direct Threat Reduction 
Objectives 

Direct Threat Reduction Objectives, Target Goals, 
Resilience Outcomes 

Provide science input to the pumps project and advocate 
for elevations and a flow regime to minimze impacts to 
wetlands and wildlife in the project area 

Identify and secure elevation with 
partners and Government that will 
reduce flood impacts without 
damaging wetlands 

Elevation determined, pump 
implementation, and monitoring of 
wetlands during flood events when pumps 
in use 

Monitoring of wetlands 
response during flood events 
when pumps in use 

By 2025, an appropriate pump elevation is determined and 
implemented that would prevent flooding to property while 
minimizing adverse impacts to 189,600 acres of shallow 
water wetlands in the Yazoo Basin. 

Bottomland hardwood reforestation of 200,000 acres of Fundraising to leverage Federal $$ Reforestation of 200,000 acres of 5-10 years evaluate success By 2050, 200,000 acres of bottomland hardwood forests in 
marginal agricultural easements in critical habitats. These and identify priority areas for bottmland hardwood easements in Yazoo the Yazoo watershed are protected, restored, and 
acres would not overlap with the above strategy of reforestation easements Basin connected within the floodplain. 
minimizing impacts to 189,600 acres of existing wetlands. 

Lateral hydrological reconnection of disconnected 
wetlands to Yazoo River 

Identify hydrological reconnection 
opportunites, engage partners for 
fundraising opportunites, work with 
USACOE to determine which 
opportunities would be permitted 

Implementation of structures, breaches, 
and methods necessary to reconnect 
lateral hydrology between the Yazoo river 
ans disconnected wetlands 

Monitor wetland response to 
reconnection and water quality 

By 2050 floodplain reconnection projects and reconnected 
old meander channels are implented on 200 river miles 
within the Yazoo watershed. 

Implementation of weir structures to stop headcuts in 
tributaries 

Identify tributary headcuts and 
locations for weir implentation to 
stop further headcutting, fundraising 
and partner engagement, work with 
USACOE to determine which 
opportunities would be permitted 

Construction of weir structures to arrest 
headcuts caused by 
dredging/channelization 

Monitor water quality and 
tributary response to structures 
5-10 years 

By 2030, weir-type structures are implemented in 20% of 
degraded but high priority tributaries within the basin to 
minimize headcutting resulting from channelization and 
dredging in the Yazoo Basin. 

Municipal/Industrial discharge improvements to water 
quality 

Identify municipal and industrial 
discharge improvements, work with 
municipalities and industries to 
determine costs needed for 
improvements, outreach to State for 
funding assistance to local 
impoverished municipalities 

Spearhead effort for assistance for 
municipalities to make needed 
improvements. Engage industries and 
provide guidance for improvement of 
discharges within the Yazoo Basin 
watershed. 

Monitor water quality 5-10 
years post improvements with 
MDEQ guidance. 

By 2030, industrial site treatment systems are implemented 
at 50% of permitted discharge sites to reduce industrial 
discharges as recommended by the MDEQ. 
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Yadkin – Pee Dee 

Watershed Context 

The Yadkin-Pee Dee Basin spans the states of Virginia, North Carolina, and South Carolina, draining 18,857 

square miles. There are 7 major dams on the system. The Great Pee Dee River below the last dam in 

somewhat unique in the southeast for retaining over 30 miles of shoal habitat before transitioning to a 

meandering coastal plain river. The Yadkin-Pee Dee supports 113 species of fish, including important 

populations of endangered shortnose and Atlantic sturgeons. The basin also supports the imperiled robust 

redhorse, first described in the Great Pee Dee in 1870, along with the Carolina redhorse first described in 

1995. Thirty-four (34) of the basin’s fish species are introduced, mostly local bait-bucket introductions from 

adjoining basins. The system is impacted in places by the rooting behavior of large biomasses of smallmouth 

buffalo, introduced from the Interior basin. The basin also supports 25 species of mussels including one 

endangered and two petitioned species, and 19 crayfish including several endemics. The basin supports 7 

municipal surface water withdrawals (these are all in SC.. need NC info) supporting over 700,000 people. This 

includes the Myrtle Beach metro area, one of South Carolina’s most important tourism centers. Localized 

reaches are recreational hotspots for trout fishing, shad fishing, paddling, boating and other activities. 

Diverse, connected stream and river types spanning a wide range of temperature regimes, ecologically-

friendly hydropower operations, and healthy watershed land context are the key elements of resilience in the 

basin. The basin originates in the Southern Blue Ridge near the small towns of Woodlawn VA and Mount Airy 

NC. The Blue Ridge Parkway is situated atop the watershed divide from interior and adjacent Atlantic basins. 

The growing metro areas of Greensboro and Winston-Salem straddle the upper watershed before it flows 

into a long rural stretch spanning the Piedmont, fall line, and coastal plain ecoregions. The basin’s various 
flowing habitats include clear steep rocky streams supporting trout fishing, brownwater Piedmont streams 

and mainstem, and large blackwater coastal plain river tributary systems constituting substantial freshwater 

system targets on their own. 

With exception of the 7 mainstem dams and many very small headwater impoundments, the basin is largely 

free-flowing with natural flows. The six largest mainstem dams operate under a new federal hydropower 

license with healthy minimum flows, targeted spawning flows for anadromous and imperiled species, 

dissolved oxygen improvements, extensive riparian protection, and fish passage requirements. License 

implementation only spans the last several years. Substantial improvements in biological condition are 

expected to manifest over the coming years. 

Basin land cover provides a relatively healthy context for its freshwater habitats. The basin is 74% semi-

natural land cover, a classification including relatively supportive land cover like pasture and plantation 

forestry. There are several distinct land use impacts including the Greensboro, Winston-Salem, Lumberton, 

Florence, and Myrtle Beach metro areas (total basin urban use = 10%), and a substantial reach of row crop 

agriculture in the inner coastal plain (total basin row crop = 13%), primarily in South Carolina. Managing these 

impacts is key to retaining the resilience of the basin. The basin is challenged by a relatively small area of 

protected land, concentrated far downstream in the outer coastal plain. Unlike many Atlantic basins, the 

Yadkin-Pee Dee also lacks the substantial headwater protection in the Southern Blue Ridge provided by the 

National Forest system and other public protected lands. 
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Targets and Goals – PeeDee 

Target 
Target Description 

(including scope and spatial extent if possible) 

Baseline Condition 
(In general, how is the target doing? 

E.g., size, landscape context, condition, 
viability, etc.) 

Desired Future Condition - Goal 
(including how the target needs to be doing by a specific point in 

the future to maintain resilience) 

Flow regimes driven by natural rainfall and 
ground water predominate in the basin 

The mainstem Yadkin-Pee Dee River flows over 400 (?) miles from VA to its 
outlet in SC. Mainstem river regimes are largely natural, and protected for the 
next 50 years through FERC relicensing settlements. Mandated minimum flows 
in the mainstem river are at approximately 50% of pre-dam conditions, major 
tributaries are largely unregulated and free-flowing. Tributary system flows 
suffer to some degree from agricultural withdrawal. 

Good 

By 2030, 80% flow-by is maintained in small streams and 20-
40% seasonally varying mean annual flow in mainstem reaches 
is maintained. Hydropower licenses governing mainstem 
reaches need to be reinstituted (~2060) with the same or 
improved instream flow release requirements. 

Sufficient connectivity is maintained or restored 
to support the representative biological 
community of the basin 

Mainstem rivers are either free-flowing or have fish passage agreements 
currently under implementation. Zero-3rd order tributaries are substantially 
impacted by small aesthetic and agricultural impoundments. Major floodplains 
have minor alterations, but these are relatively ineffective against the 
mainstem river and larger tributaries’ flooding ability. Despite many small 
impoundments in headwaters, the majority of the system is free-flowing. The 
major impoundments mid-system are implementing fish passage as a 
consequence of recent FERC settlements 

Good 

By 2050, stream reach connectivity is maintained or re-
established throughout at least 75% of perennial river reaches 
within the PeeDee watershed 

Watershed land base integrity The basin below Blewett Falls Dam (~30 miles upstream of the NC-SC border) is 
at approximately 65% natural land cover. We include semi-natural cover such 
as hayfields and pine plantations, as they can be effective filters for water 
quality. We are uncertain of the land use distribution of the basin in NC and 
VA, and this uncertainty is factored in as part of our FAIR ranking. 

Fair 

Basin lands perpetually retain a minimum of 60% natural and 
semi-natural cover to sustain acceptable water quality 

Riparian zones We are currently uncertain to the extent and quality of this target. As the basin 
supports a mix of large urban areas, agriculture, and forests, the quality and 
extent of this target is likely to be highly variable. Further analysis is needed. Fair 

Riparian zones on at least 50% of waterways maintain a 
minimum of 100' of natural cover to attenuate runoff-borne 
pollutants, stratified to a HUC12 level. 
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Threats and Objectives – PeeDee 

Threat Target(s) Affected Threat Description (including scope and spatial extent if possible) 

Baseline Condition/Current 
Threat Assessment 

(In general, how serious is the 
threat? E.g., scope, severity, 

irreversibility) 

Desired Threat Goal (status of threat in the future 
to maintain resilience) 

Incompatible Land Use -
Urban 

Flow Regimes / Connectivity / 
Watershed Lands / Riparian 
Zones 

The Yadkin / Pee Dee watershed has several established and growing major 
metropolitan areas including Winston-Salem and Charlotte, NC and Myrtle 
Beach, SC. The spatial extent is limitied in context of a ~7M acre watershed, 
but impacts are high and mostly irreversible where they occur, and translate 
for long downstream distances through the system. 

High 

By 2050, maintain IS at <2% in headwater reaches; 
<5% in sensitive waters; <15% in urbanized areas. 
Maintain 500-yr floodplains (throughout?) and 
minimum 100-foot natural buffers. Maintain a 
minimum of 60% semi-natural land cover across the 
watershed. 

Incompatible Land Use -
Agriculture 

Watershed Lands / Riparian 
Zones 

Row crop agriculture and confined animal operations cover a substantial 
spatial extent in the watershed, with approximately 24% of area within NC, 
and 29% of area in SC. Row crop extents are better known through basic 
NLCD-type assessment. Animal operation extent is not known precisely, but is 
substantial through anecdotal observation (drive-by, fly-over, etc). 

High 

BMP's are packaged such that agricultural 
watersheds at HUC 12 retain 50% forest cover and 
100’ stream buffers. CAFO's and row crops are 
removed from floodplains. Maintain a minimum of 
60% semi-natural land cover basin-wide 

Agricultural Water 
Withdrawal Flow Regimes 

Both surface water and groundwater withdrawals are impacting small river 
tributaries of the system. This threat is better known in SC, where recent 
statewide modeling and reporting regulations resulted in a comprehensive 
inventory of agricultural operations using more than 100,000 gallons per day. 
In the current day, the impact appears to be modest, but eastward movement 
of industrial agriculture could magnify this threat substantially. For example, 
SC recently had a 130 Mgal/day registration (=195 cfs) in the Edisto basin. 

High 

By 2030, water withdrawals are governed to maintain 
80% of baseflow in sensitive waters; maintain 20% of 
mean annual flow in mainstem waters 

Infrastructure Flow Regimes / Connectivity 

The Yadkin / Pee Dee watershed is dissected by many highways, secondary, 
local / forest roads, and railways. Many road crossings have underfit 
conveyances, leading to flooding, erosion, and road failures. These present 
both connectivity threats, and threat to natural flow regimes. For example, I-
95 is essentially one long low-head dam in the lower watershed. Recent 
climate events have magnified calls for new or enhanced infrastructure, along 
with new dams and major dredging projects to prevent or reduce flooding. 
There is both opportunity for improved conveyance here, as well as threat of 
new, bad infrastructure decisions. 

High 
By 2030, all new road crossings employ best practices 
for AOP and XX% of road crossings ranked significant 
or severe for barriers to AOP are replaced with AOP-
friendly structures 
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Sphere of control

Theory of Change – PeeDee 

Sphere of influence Sphere of impact Sphere of control 

Strategies 

1. State Water Planning 

2. Improved CWA 404 policy 
implementation 

3. Protect and manage 
watershed lands 

4. Improve Floodplain Function 

Key Intermediate Results 

Short-Term Medium-Term 
Outcomes 

Long-Term 

• TNC co-develops planning 
framework and water 
withdrawal standards 

• Basin-level councils 
develop water use plans 
incorporating instream 
flow needs 

• State water withdrawal • By 2030, 80% flow-by is maintained in small 
practices protect instream streams and 20-40% seasonally varying 
flow based on biological mean annual flow in mainstem reaches is 
needs maintained. 

• TNC identifies deficiencies 
in 404 application 

• Preliminary consensus 
obtained on remedies 

• Corps SOP’s are upgraded to • Hydropower licenses governing mainstem 
support aquatic organism reaches are reinstituted (~2060) with the 
passage same or improved instream flow release 

requirements. 

• TNC develops case 
statement for watershed 
protection; traditional land 
protection continues 

• Collaboratives are 
formed to address issues; 
primarily agriculture 

• By 2050, stream reach connectivity is • Enhanced BMP funding 
maintained or re-established throughout at developed that closes gap 
least XX% of perennial river reaches [or a between crop value and BMP 
total number of river miles] within the expense / lost revenue 
PeeDee watershed. 

• TNC identifies locations to 

reduce municipal flooding 

• Share results with groups 

who can achieve on-the-

ground restoration 

• Riparian zones on at least 50% of waterways • Partners maximize floodplain 
maintain a minimum of 100' of natural cover 

protection and restoration on 
to attenuate runoff-borne pollutants, 

the ground 
stratified to a HUC12 level. Watershed land 
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Appendix 2: Coaching Memo 

MEMO 

To: Michael Lipford, Bob Bendick, Bill Kunze, Hugh Possingham, Molly Wallace, Dawn O’Neal, Joni Ward 
From: Sara Gottlieb, Mary Khoury, Angie Watland, Judy Dunscomb, and Cristina Lasch 

Date: July 9, 2019 

RE: The case for coach training and a learning network to support SCA implementation throughout TNC 

What This Is 

Based on feedback during the recent effort to pilot a methodology for freshwater protection planning in 

the Southern US Division (SUSD), our leadership requested that we lay out the case for a renewed focus 

on coach training and for a coaching learning network to support planning at all scales throughout The 

Nature Conservancy.  Subsequently, we learned that the Virginia and Maryland programs within the 

Mid-Atlantic division are also struggling to identify capacities to lead strategic and protection planning.  

We are all conservation coaches trained in the Open Standards for the Practice of Conservation and 

have provided conservation planning support and facilitation for internal and external teams at a variety 

of scales for over a decade. 

Why This? Why Now? 

Implementation of the Shared Conservation Agenda is requiring teams throughout the organization to 

plan around strategies and at scales in a way that is new to many practitioners.  At the same time, 

implementation of CbD 2.0 requires development of human well-being targets, which is new to our 

organization and for which there is little settled science in the developed world.  TNC has a proliferation 

of planning approaches that have rolled out in recent years in addition to CbD: Systems Thinking, Highly 

Effective Teams, and the facilitation offered by Conversant.  These approaches are not well integrated 

and the lack of training for our core conservation planning method, Conservation by Design, leaves 

teams unclear how to best use the available tools and approaches for various phases in planning. We 

have a core method, yet teams flounder. 

Also, we need to continuously invest in guidance, training and coaching for our core planning method. 

Where we do this (or have in the past) we accomplish consistent practice, innovation and excellence. 

Currently only HET is well supported by guidance, training, and coaching. While there is one FTE 

supporting CbD 2.0 dissemination and learning, it is underfunded and has been subjected to 

organizational ambivalence over the past year resulting in a bare bones initiative with limited 

geographic coverage. Other disciplines such as those emerging from Conversant, and Systems Thinking, 

are not broadly disseminated, leading to uneven application or implementation. In order for projects to 
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contribute effectively to SCA priorities, a concerted effort is needed to provide guidance and support 

and to integrate these approaches. 

The Nature Conservancy had previously invested significant resources over several decades to develop a 

planning methodology that was the precursor to CbD 2.0 and to train employees to serve as coaches to 

lead project teams through the planning process.  Of ~700 trained Coaches tracked by the Conservation 

Coaches Network (CCNet), about 100 are TNC employees.  TNC also contributes financially to CCNet 

operations, which since 2009 has served Coaches in over 200 organizations. CCNet’s budget is around 
$230-330,000/year and TNC has materially contributed ¼ to 1/3 or more annually through cash and in-

kind contributions.   

Currently, this investment is not being leveraged at nearly the extent that it could be, and without new 

resources, this capacity will be lost through attrition and lack of continued practice. At the same time, 

employees with this skill set are in great demand.  Sara Gottlieb is the current co-lead for the Eastern 

Division of the North America Franchise of the Conservation Coaches Network, and in this role, receives 

frequent requests from teams seeking support for conservation planning.  Despite the need for rigorous 

planning to ensure that strategies have their intended impact, it has become increasingly difficult to 

identify coaches and facilitators who are willing and able to provide support teams through a rigorous 

planning process. In addition to the coaching Angie and Sara provided to four teams in the development 

of the SUSD Freshwater Protection Plan, recent (2017-19) requests to the Eastern Division via Sara for 

Coaching support have come from: 

1. Virginia Chapter to support development of a Fisheries Strategy for the Mid-Atlantic Seascape 

2. Delaware Chapter to help finalize a conservation strategy for their next strategic plan 

3. Tennessee Chapter to develop a plan for a Tennessee River Basin Network 

4. South Carolina Chapter to develop the conservation strategies its next Strategic Plan 

5. Caribbean Division to plan for a $2.5-5M Marine Spatial Planning initiative 

6. Philadelphia Urban Conservation Program to develop its strategic plan 

7. Global Agriculture Program to build a Theory of Change for a new partnership with Syngenta 

Many other programs and business units throughout TNC have also engaged Coaches, hired consultants, 

or gone without support for their planning needs.  This is just a small snapshot of those that contacted 

the Eastern Division for support. 

How Will This Make TNC Better? 

A robust coaches network would contribute to the Shared Conservation Agenda in two ways. 

1) Conservation plans developed with the support of a coach are more likely to result in work that 

contributes substantively to SCA outcomes. 

• Coaches are trained to lead teams through situation analyses that help specify the drivers that 

create the key challenges to conservation and human well-being outcomes.  This allows teams 

to have a clear and more accurate problem statement and makes it more likely they will develop 

the right strategies.  

• Coaches are experienced at leading teams to develop robust and logical theories of change with 

outcomes and intermediate results that are clearly defined, measurable and time-bound. 
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• Coaches help ensure that teams identify the needed resources and capacities clearly linked to 

the outcomes. 

• Teams supported by a trained coach are more efficient and spend less time planning because 

they do not have to master the planning process in order to develop their plan’s content. 
• Well-planned programs and projects are more likely to have long-term continuity, even if 

leadership or other program staff turn over. 

2) A functional Coaches network is an effective source of training and innovation. 

• Working with trained coaches provides consistency in the application of the principles of CbD or 

other supported planning method, and creates an organic learning environment to practice 

planning skills and share conservation innovations and best practices. 

• A coaching learning network will help ensure uniformity across plans – this does not have to 

come at the sacrifice of innovation and creativity, since networked coaches share innovations, 

best practices, and needed changes to guidance learned by putting it into practice.  

• Sharing experiences throughout the network via regular convenings in person and by webinar 

has been the source of training for hundreds of staff in the fundamentals of Conservation By 

Design since its inception. 

• Without a consistently supported program to maintain a coaching learning network, teams that 

apply the CbD 2.0 guidance will have no mechanism through which to channel tools, lessons 

learned, and suggested improvements to the guidance into agreed good practices and approved 

changes in the methodology, and thereafter into broad dissemination of those improvements. 

What was intended to be a dynamic resource will become static and likely obsolete. 

What is Needed? What is the ‘Ask’? 

We understand that the Global Science Team is currently hosting CCNet and CbD 2.0 learning, and is 

developing a series of coach training workshops, and we support Global Science continuing to play this 

role.  Additionally, we urge TNC Leadership to seek stable funding sources and commit to long-term 

support for CCNet and CbD 2.0 within the Global Science Team. 

The staff dedicated to this work must be empowered to make linkages between the various planning 

and coaching efforts within the organization, and to break down barriers between them.  They should 

be tasked with creating training materials and tools for coaches and teams, coordinating workshops 

where coaches of varying ability and skill can learn from one another and strengthen their practice, 

matching coaches with teams needing help, and providing compensation to the coaches’ home business 

units to offset the sharing of capacity. 

Leadership throughout TNC must recognize the value of this network and those who participate in it.  

They must encourage their teams to seek out coaching for their planning efforts. They must support and 

share the time of staff who are coaches. And they must secure donor support to provide a stable base of 

resources over the long term. 

SUSD FRESHWATER PROTECTION PLANNING PROCESS REPORT - APPENDIX 2: COACHING MEMO A2-3 


	and their watersheds are resilient to the impacts of climate change  The attributes of freshwater resilience: 
	Southern: 
	1111 Dense forest: 
	A: 
	Restore the natural hydrologic regime in 20 of the watershed closer to natural to increase water quality and increase high quality diverse instream habitatVery Good: 
	undefined: 
	Breach or remove all 4 lowhead dams within the watershed by 2030 to improve stream connectivity improve water quality DO improve the naural hydrologic regime and increase the amount of diverse instream habitat amountHigh: 
	1 Water Quality: 
	undefined_2: 
	undefined_3: 
	undefined_4: 
	Impervious Surface Cover: 
	Maintain impervious surface cover below 58 in recharge zones riparian areas floodplains and steepheads: 
	Sedimentation: 
	riparian wetlands and floodplains anadromous fish seagrass beds in the Choctawhatchee Bay: 
	Dirt roads gullies farm fields streambank erosionbank condition flashy flow new construction lacking adequate erosion control: 
	Nutrient Loading: 
	seagrass beds in the Choctawhatchee Bay anadromous fish: 
	Interim goal 2550 reduction in N inputs from agriculture row crops cafos ref Choc Pea Yellow Watershed Mgmt Plan p 56 Maintain 2019 baseline still needs to be developed nutrient inputs from residential development focused in Choc Bay area where rapid growth is predicted: 
	Agricultural practices CAFOs chickensspray application of chicken litter septic systems stormwater runoff from residential areas Enterprise Geneva WWTPsprayfields: 
	Increased groundwater withdrawl: 
	steepheads and spring fed rivers and streams eg Holmes Creek Recharge zones for major aquifers anadromous fish riparian wetlands and floodplains seagrass beds: 
	Groundwater levels are maintained so that harm FL legal definition to the natural system does not occur More info needed for AL side: 
	Irrigated agriculture centerpivot population growth in urbanizing areas: 
	undefined_5: 
	DIRECT THREATS: 
	undefined_6: 
	PROJECT SCOPE: 
	Legal Changes Impacting Development Patterns: 
	plan large new road I: 
	Inadequate Zoning: 
	undefined_7: 
	Low Tax Base: 
	Budgets for Road: 
	Farm Operations Relating to Soil Health and: 
	ofCoo: 
	undefined_8: 
	Cost 1: 
	undefined_9: 
	undefined_10: 
	undefined_11: 
	undefined_12: 
	Lack of adequate farm plans: 
	Increased: 
	undefined_13: 
	Resilience Targets: 
	Bay: 
	implementation of irrigation development using costshare: 
	Water Quality: 
	By 2030 50 of stream segments in the Yazoo watershed meet their designated uses under CWA 303d305b: 
	RiparianBottomland Hardwood Forest connectivity: 
	Wetlands with a history of response to agricultural sediment and chemical fluxes High sediment loads that are due to channelization and poor past agricultural practices and to prevent flooding Viability GoodFairLoss of forest habitat forest fragmentation due to conversion to agricultural production over the last century Over 90 of bottomland hardwood forests have been converted to agriculture Agricultural Best Management Practices and reforestationconservation easement programs are improving waterquality and system response 4 Bottomland hardwood communities representing 26 species are present within the Yazoo Basin Also 1 TE plant species: 
	By 2050 200000 acres of bottomland hardwood forests in the Yazoo watershed are restored and connected within the floodplain: 
	WildlifeFisheries: 
	81 native fish species present and 26 freshwater mussell species and associated wildlife Also 3 TE speciesand 4 species of concern: 
	By 2050 the full suite of fish and other aquatic species currently 2019 present in the Yazoo watershed is present in similar abundances to current levels: 
	Water Quantity: 
	Lateral Connectivity: 
	Main stem oxbow lakes cypress brakes backwater swamps meanderbelt and valley train terrac lacking connectivity in many areas due to levee systems and hydrologic alterations: 
	By 2050 floodplain reconnection projects and reconnected old meander channels are implemented on 200 river miles within the Yazoo watershed: 
	undefined_14: 
	By 2030 weirtype structures are implemented in 20 of tributaries within the basin to minimize headcutting resulting from channelization and dredging in the Yazoo Basin: 
	Row Crop Agriculure: 
	Goal is to continue to determine and implement best management practices that are most effective and applicable in reducing sediment and nutrient loads from nonpoint sources and surface water according to the MDEQ Delta Nutrient Reduction Strategy no parameters provided by MDEQ: 
	By 2050 150000 acres of wetlands have been restored and reconnected within the floodplain: 
	Municipal Discharges: 
	By 2030 alternative treatment systems have been implemented in 50 of municipalities reducing municipal discharge contaminants by 50: 
	Industrial Discharges: 
	By 2030 industrial site treatment systems are implemented at 50 of permitted discharge sites to reduce industrial discharges as recommended by the MDEQ Delta Nutrient Reduction Strategy: 
	undefined_15: 
	Sphere: 
	Key Intermediate Results: 
	StrategiesRow1: 
	ShortTerm: 
	MediumTerm: 
	OutcomesLongTerm: 
	Protection  Improved Management: 
	Project Inputs  Deliverables: 
	Indirect Threat Reduction Objectives: 
	Provide science input to the pumps project and advocate for elevations and a flow regime to minimze impacts to wetlands and wildlife in the project area: 
	Monitoring of wetlands response during flood events when pumps in use: 
	Fundraising to leverage Federal  and identify priority areas for reforestation easements: 
	Reforestation of 200000 acres of bottmland hardwood easements in Yazoo Basin: 
	510 years evaluate success: 
	By 2050 200000 acres of bottomland hardwood forests in the Yazoo watershed are protected restored and connected within the floodplain: 
	Lateral hydrological reconnection of disconnected wetlands to Yazoo River: 
	Monitor wetland response to reconnection and water quality: 
	By 2050 floodplain reconnection projects and reconnected old meander channels are implented on 200 river miles within the Yazoo watershed: 
	Implementation of weir structures to stop headcuts in tributaries: 
	Construction of weir structures to arrest headcuts caused by dredgingchannelization: 
	Monitor water quality and tributary response to structures 510 years: 
	By 2030 weirtype structures are implemented in 20 of degraded but high priority tributaries within the basin to minimize headcutting resulting from channelization and dredging in the Yazoo Basin: 
	MunicipalIndustrial discharge improvements to water quality: 
	Monitor water quality 510 years post improvements with MDEQ guidance: 
	By 2030 industrial site treatment systems are implemented at 50 of permitted discharge sites to reduce industrial discharges as recommended by the MDEQ: 
	undefined_16: 
	Flow regimes driven by natural rainfall and ground water predominate in the basin: 
	Sufficient connectivity is maintained or restored to support the representative biological community of the basin: 
	By 2050 stream reach connectivity is maintained or re established throughout at least 75 of perennial river reaches within the PeeDee watershed: 
	Watershed land base integrity: 
	Basin lands perpetually retain a minimum of 60 natural and seminatural cover to sustain acceptable water quality: 
	Riparian zones: 
	We are currently uncertain to the extent and quality of this target As the basin supports a mix of large urban areas agriculture and forests the quality and extent of this target is likely to be highly variable Further analysis is needed: 
	Riparian zones on at least 50 of waterways maintain a minimum of 100 of natural cover to attenuate runoffborne pollutants stratified to a HUC12 level: 
	undefined_17: 
	Flow Regimes: 
	Infrastructure: 
	undefined_18: 
	undefined_19: 
	are not broadly disseminated leading to uneven application or implementation In order for projects to: 


