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Working together to manage  
wetlands today and into the 

future 
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Presentation Notes
Today we will be talking about the Duck Creek Conservation Area and Mingo NWR partnerships.  We work together in the management of the Mingo basin across boundaries, with other agencies and in concert with the public. 

http://www.fws.gov/
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Slide 2I’m going to give you a little background information and how we have put the pieces together to make it work.  This ranges from the grand scale planning and project efforts, down to the day to day tasks of getting things done.  From large scale water issues to sharing corn for trapping pigs.  It all works to benefit the pubic and make management of the resource a little easier for all of us. 
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We are a small island of relatively intact bottomland hardwoods in an island of agriculture. We are located in the very NW corner of the Lower Mississippi Alluvial Valley.  Our habitat type resembles much more closely to the ones found further south along the river, than what is found to our north. 



Heitmeyer et al 2006 
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Our area, much like the rest of Missouri, has seen incremental changes on the landscape over the last century and a half.  The removal of trees and installation of drainage has shaped not only the area around us, but the basin itself. 



• The Missouri Department of Conservation purchased the land for the area in 1950 in order to 
establish a waterfowl hunting area in conjunction with Mingo National Wildlife Refuge.

• Consisting of 6,318-acres, the area contains 1,500 acres of open marsh, 2,700 acres of 
bottomland forest which includes, 1,200 acres of managed greentree reservoirs and a 1,800 
acre lake.

• Mingo National Wildlife Refuge was established in 1944 under the authority of the Migratory Bird 
Treaty Act as a resting and wintering area for waterfowl and other migratory birds, and for the 
preservation of bottomland hardwood forest.

• The refuge contains 21,592 acres and lies in a basin formed in an ancient abandoned channel of 
the Mississippi River. The refuge contains 15,000 acres of bottomland hardwood forest, 3,500 
acres of marsh and water, 1,300 acres of upland hardwoods, 1,200 acres of cropland and moist 
soil units and 500 acres of grassland and early successional forest habitat.
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We were established for similar but slightly different reasons.  Even from the beginning, our establishments were linked. 



Mississippi Lowlands = 
2.4 million acres in 
southeast Missouri
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Like most of the Mississippi Valley presettlement, there was a vast system of bottomland hardwoods, cane breaks and swamps.   With the push of our country westward, the land was drained and converted.  
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In what is considered one of the greatest engineering feats in the North American history over 6000 miles of ditches were dug to drain much of SEMO.  Even today the Mingo Basin has a ditch every mile from east to west.  These ditches are used to help back water up to mimic flooding events that would have naturally occurred prior to them being dug.  Fortunately, the Mingo Basin’s geomorphological formation played a huge role in its own preservation. 



Crowley’s 
Ridge

Ozark 
Escarpment

Mississippi 
Alluvial Valley

The 
Mingo Basin
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14000 years ago on the western side of the Bootheel, the Mississippi River flowed between the Ozark Escarpment and Crowley’s Ridge



Castor River
Alluvial Fan

St. Francis River
Alluvial Fan

The 
Mingo Basin
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To the north the Castor River has deposited sediment and created an alluvial fan and to the south of the Basin the St. Francis River also empties into the lowlands and it’s alluvial fan creates a plug of sorts.  This leaves the basin as the low sump where water from the hills and the Castor collect, which have contributed to much of the area historically being wetlands. It is also part of the reason the basing was the last in the area to be ditched and drained. 
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Today the basin is the lowest point in the surrounding area, a bathtub of sorts with a drain that doesn’t always work so well.  However, this inability to drain it saved it from destruction.  This leaves some of the most impressive wetland resources left in the state of Missouri and as Brad mentioned earlier MDC and USFWS work together to manage these resources.



Flooding
• Duration
• Timing
• Frequency Pin 

OakOvercup
OakCypress

Speciation across elevations
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The Basin features the last large piece of BLH in the north end of the Lower Mississippi valley.  Here a few inches of elevation makes a big difference in what species are present and how we manage the forests {CLICK}.  MDC has been working to actively manage the forests at DCCA for a few years now and In another example of our partnership, Mingo has relied heavily on the expertise of the MDC foresters in their development of a forest management plan, which is in the final stages of development.  This will allow for a more proactive approach.  



Flooding
• Duration
• Timing

Speciation across soil moisture gradient

Early 
DrawdownLate 

DrawdownSemi-permanent

• Soil Type
• Water Depth
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Moist soil production is a big part of what we do for providing food and cover for migratory birds.  We flood and dewater leveed fields to increase herbaceous plant production {CLICK}.  This is another opportunity for the two agencies to partner with one another.  We share equipment, manpower and knowledge with one another.  Duck Creek even manages a portion of Mingo NWR that juts into DCCA from Pool 8, an area known as Luken Farm.  



Topography
• Underlying factor                                          

for management

• Understanding is critical

• Digital Elevation Models
• Lidar, RTK, Conventional Survey

Extent of Suitable Habitat
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As we’ve discussed, the water in the basin flows from the Northeast to the southwest.  DCCA relies on Mingo to take their excess water and Mingo relies on DCCA for water to flood some BLH units.  We are constantly discussing opening and closing of water control structures and where the water needs to go. We have partnered with each other (and the Wappaello COE office) to map the elevation in the basin using Lidar.  This has played a critical role in the sizing of structures and in the calculations of capacities within the basin. In this highly dynamic system, communication is key. 



• NAWCA I - Restoration of Units A and B at Duck Creek 
• NAWCA II - Removal and installation of a new spillway at 

Mingo NWR
• NAWCA III – Restoring forest resources in Pools 2 and 3 at 

Duck Creek 

Presenter
Presentation Notes
As infrastructure aged and our understanding of wetland management progressed, it became clear that major projects were needed. As we have said, hydrology drives everything in the basin and it seemed we needed to approach that effort by taking the entire basin into account, from top to bottom.  We knew this would need to be done in stages so a long-term plan was devised to take turns trying to improve drainage and habitat at the same time utilizing several funding resources including multiple NAWCA Grants.



Notching Levees for Flood Relief:  Cut down to full pool elev.  Allow flood waters to spreadout

Spillway

No Spillway

Creating Spillways
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The first NAWCA grant was focused on open land habitats in Duck Creek’s Unit A and B.  Over 1200 acres of wetland redevelopment and an additional 500 acres of reforestation.  Part of our focus was on movement of water across the landscape in terms of sheetflow.  Taking into consideration our private landowners to the north and helping move water off of them and into the basin more efficiently.  This included notching levees for spillways even along ditches created to move water through the basin to allow it to spread out across the landscape.



Contour levees:  10:1 side slopes, located along 2-2.5 contours, <6 inch freeboard

•Place 10.5 miles of 
broad contour levees 
and habitat mounds 
across elevationsBroad

Contour Levees
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Instead of steep levee banks, which can erode and become compromised, we cleared existing levees and replaced them along the contours using broad gradual side slopes that function as habitat. 



Stream Restoration and Creative Scours:  
Allow for independent water control, slow down water, spread it out, increase habitat diversity

Historic Ag. Altered Enhanced

•Reconnect 2 miles of 
fragmented sloughs

•Create 16 mile slough 
network                                   
(double existing ditch length)Creative Scours
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We are able to mimick natural water regimes by recreating a network of sloughs and meanders alongside our moist-soil managed areas.   These diverse habitats allow the water to slow down and spread out, creating a diversity wetland resources. {CLICK} Shallow flats allow for natural vegetation management and abundant food resources for waterfowl {CLICK} while deeper cut scours provide opportunities for better water control, longer hydroperiods, {CLICK} and emergent and submergent vegetation for a diversity of wetland dependent species {CLICK} including fish, herps, and invertebrates.
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NAWCA 2 focused on the Mingo spillway at the other end of the basin.  Utilizing a partnership with DU to design and build the new structure.  This is the single point where all the water that entered the basin has to leave through an aging, undersized structure that was set at the wrong elevation.   The old and crumbling structure couldn’t handle the amount of water that needed to pass through it in high flow events.  It acted as a sediment trap for the entire basin as it had a concrete weir that was higher than the bottom of the basin.  {CLICK} We recognized that we had to fix all of these issues or no amount of work upstream would fix our hydrologic issues. 



• Managing Forest 
Resources at the 
landscape level

• Broad structures keep 
water moving

• Water flow is critical to 
forest health

Presenter
Presentation Notes
With the new structure going in at the drain of the basin, our third NAWCA grant was utilized to improve and even remove the infrastructure in Pools 2 and 3 home of DCCA’s best bottomland hardwood forests.  Managing these resources was improved at a macro level in cases of large-scale floods like this one through larger and more resilient water control structures like this one.  Moving water from major flood events more efficiently.



• Managing Forest 
Resources at a micro 
level

• ID’d areas of oak 
mortality as places 
water was trapped 

• Lidar helped prioritize 
which spoil piles were 
causing problems

• Water flow is critical to 
forest health

Blocking water on or off
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Removal of infrastructure in the form of spoil piles along the side of boat lanes cut for access to hunting blinds also allowed us to better manage at a micro level as well.  We used lidar data to figure out which spoil piles cause the biggest problems for sheetflow across the pool so that we could prioritize which ones need to be removed.  Knocking these spoil piles back down to the level of the existing forest floor allows us to more efficiently remove water off the area to manage our forested resources for future generations of trees.



Projects

1. Low water crossings

2. Levee Breaches

3. Water Control Structure 
Replacement

4. Ditch 10 Plug Removal

5. New Irrigation Well
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We will continue to partner and mover forward with improvements in the Basin. There are still major infrastructure issues that need to be addressed. These will improve water flow and habitat connectivity.  



• Hunting has a long tradition in 
the Mingo Basin.

• A daily draw system is used on 
both areas and is conducted by 
MDC.

• Drawings are held pre-season, 
during season and daily.

• Coordination between the two 
agencies includes flood-up 
timing and depth, number of 
parties allowed in each unit 
and post harvest data 
collection.  

• This partnership plays a critical 
role in the public’s enjoyment 
and use of Duck Creek and 
Mingo
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Not only do we work together on big picture issues, we work closely on daily management projects. 
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As many of you know, feral swine are detrimental to wetlands and pretty much anything else they interact with.  They destroy infrastructure such as levees and roads, impact water quality, spread disease, compete with native species for resources and many, many other negative impacts. Both agencies are active in the statewide feral swine eradication effort.  We partner with other agencies in the area such as APHIS and COE, as well as with private landowners.  We worked together from the start, with MDC and FWS staff using various methods for removal.  APHIS has worked to sign up around 90% of our adjacent landowners.  This cooperation allows us not only remove pigs from government properties but push out and remove pigs from the entire area.  This not only helps our adjacent landowners, but it provides a buffer to help prevent reintroduction.  
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We have killed over 4000 pigs in the basin at this point.  Where once it was common to see a sounder openly feeding in the daylight, now numbers are low enough in numbers that we search for them using ground based and aerial thermal cameras to find the last few.  Like many our successes within the basin, the strong agency/private partnerships have led us to be on the cusp of irradicating pigs within the basin.  We use smart traps, aerial gunning, targeted shooting and incidental take by the public.  Our techniques and partnerships have evolved over the years, Where we once used trip wire traps and shot into sounders, we now have refined our techniques to remove entire sounders with smart traps or clean up only individual or small groups of pigs by shooting.  This keeps us from educating pigs and makes it easier to get ahead of them. 



Missouri Drop Trap
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You can watch the adult back into the trip wire. This new trap design was designed by APHIS with input from MDCV and FWS.  It started out as a trip wire triggered trap, but has now progressed to where it can also be used with a remote trigger. 



Boar Buster
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These traps have changed everything.  We can watch live stream video to make sure the entire sounder (which we know how many we have from pre-baiting and scouting) are under the trap.  We open the app, watch and push a button.    With these 2 new drop traps, we find a sounder, bait 2 to 3 days with camera on site, put up trap with safety on for 1 night, set trap if they come in, and usually catch the following night.  It take a 2 person crew about 1-2 hours to move, set up/take down either of these traps.  1 person can do it but it is pretty tough to set panels by yourself.   With these traps we can move from area to area much quicker. 



A special thanks to Frank Nelson for the use of 
his slides. 
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Question for the audience:  Who can you partner with to reach your wetland goals?  Sometimes it is obvious and sometimes you can find a partnership where you least expect it.  We never knew that a challenge such as feral pigs would lead to a strengthened relationship between our two agencies. 
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