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Study ComponentsStudy Components

11 Evaluation of EcosystemEvaluation of Ecosystem

Study ComponentsStudy Components

1.  1.  Evaluation of Ecosystem Evaluation of Ecosystem 
Restoration Options for the entire Restoration Options for the entire 
C h Ri B iC h Ri B iCache River BasinCache River Basin

2.  2.  Evaluation of Ecosystem Effects ofEvaluation of Ecosystem Effects ofyy
the Channel Blockage near Grubbsthe Channel Blockage near Grubbs

33 Evaluation of Sediment OriginatingEvaluation of Sediment Originating3. 3. Evaluation of Sediment Originating Evaluation of Sediment Originating 
in the Big Creek Subbasinin the Big Creek Subbasin



General Objective for All 3 TasksGeneral Objective for All 3 TasksGeneral Objective for All 3 TasksGeneral Objective for All 3 Tasks

 Identify opportunities for ecosystemIdentify opportunities for ecosystem Identify opportunities for ecosystem Identify opportunities for ecosystem 
restoration and remediation of problems in restoration and remediation of problems in 
the Cache Basin that have led to :the Cache Basin that have led to :the Cache Basin that have led to :the Cache Basin that have led to :

Ch l b iCh l b iChannel obstructionsChannel obstructions
High Sediment runoffHigh Sediment runoff
Altered hydrology and flowsAltered hydrology and flows
Degraded Community Structure and FunctionDegraded Community Structure and Function



Task 1: Ecosystem Restoration Task 1: Ecosystem Restoration 
Options for the Cache BasinOptions for the Cache Basin

 MethodsMethods –– HydrogeomorphicHydrogeomorphic (HGM)(HGM) Methods Methods HydrogeomorphicHydrogeomorphic (HGM) (HGM) 
EvaluationEvaluation



The “HGM” ApproachThe “HGM” Approach

1.1. Identify the historic ecosystem condition and Identify the historic ecosystem condition and y yy y
ecological processesecological processes

2.2. Evaluate changes from the historic conditionEvaluate changes from the historic condition

3.  Identify restoration and management options 3.  Identify restoration and management options 
and ecological attributes needed to restore and and ecological attributes needed to restore and 
manage specific habitatsmanage specific habitats



Modeling the Habitat CommunityModeling the Habitat CommunityModeling the Habitat CommunityModeling the Habitat Community

 A “GIS” Approach that includes reference areasA “GIS” Approach that includes reference areas A GIS  Approach that includes reference areas A GIS  Approach that includes reference areas 
for the combination of:for the combination of:
 Geomorphologic surfaceGeomorphologic surface Geomorphologic surfaceGeomorphologic surface
 Topography and slopeTopography and slope
 SoilsSoils SoilsSoils
 Flood frequency zoneFlood frequency zone
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Geomorphology +Geomorphology +Geomorphology +Geomorphology +
Soils +Soils +

Elevation +Elevation +
Flood Frequency +Flood Frequency +Flood Frequency +Flood Frequency +

= = 
V t ti /H bit t C itV t ti /H bit t C itVegetation/Habitat CommunityVegetation/Habitat Community



What is it you are trying to What is it you are trying to 
//restore/manage? restore/manage? –– the questionsthe questions

 Structure: What was present and where?Structure: What was present and where? Structure: What was present and where?Structure: What was present and where?
 Functions: What were basic resources and Functions: What were basic resources and 

functions?functions?functions?functions?
 Ecological Processes: What processes sustained Ecological Processes: What processes sustained 

h ?h ?the system?the system?



8 0 8 16 Miles





The Beauty of the HGM MatrixThe Beauty of the HGM MatrixThe Beauty of the HGM MatrixThe Beauty of the HGM Matrix

 History and Science determines what belongsHistory and Science determines what belongs History and Science determines what belongs History and Science determines what belongs 
where where –– no subjectivity!no subjectivity!

 Landscape basedLandscape based places the refuge into properplaces the refuge into proper Landscape based Landscape based –– places the refuge into proper places the refuge into proper 
context of it position and habitatscontext of it position and habitats
Id ifi h l i l d “d i ”Id ifi h l i l d “d i ” Identifies the ecological processes and “drivers” Identifies the ecological processes and “drivers” 
needed to restore communitiesneeded to restore communities



What is the current condition?What is the current condition?What is the current condition? What is the current condition? 

 Structure: What changes in habitats land formsStructure: What changes in habitats land forms Structure:  What changes in habitats, land forms, Structure:  What changes in habitats, land forms, 
hydrological system, etc.hydrological system, etc.

 Functions: What changes inFunctions: What changes in Functions:  What changes in Functions:  What changes in 
resources/functions?resources/functions?
E l i l P Wh h iE l i l P Wh h i Ecological Processes:  What changes in Ecological Processes:  What changes in 
hydrology, disturbance, regenerating hydrology, disturbance, regenerating 

h i ih i imechanisms, nutrients, etc.mechanisms, nutrients, etc.



What is current condition? What is current condition? –– the the 
processprocess

 Contemporary information on:Contemporary information on: Contemporary information on:Contemporary information on:
 Land forms, topography, developmentsLand forms, topography, developments
 HydrologyHydrology timing depth duration sourcetiming depth duration source Hydrology Hydrology –– timing, depth, duration, sourcetiming, depth, duration, source
 Vegetation communities Vegetation communities –– type, distribution, healthtype, distribution, health

S i l/ t iS i l/ t i Social/management issuesSocial/management issues





Percentage Loss of Habitats in the Cache Percentage Loss of Habitats in the Cache 
B i A k 1850B i A k 1850 20082008Basin, Arkansas: 1850Basin, Arkansas: 1850--20082008

Habitat TypeHabitat Type % Loss% Loss
Seasonal HerbaceousSeasonal Herbaceous 87.587.5
Savanna/PrairieSavanna/Prairie 98.598.5
Cypress/TupeloCypress/Tupelo 28.628.6
Low Bottomland Hardwood (BLH)Low Bottomland Hardwood (BLH) 64.064.0
Intermediate BLHIntermediate BLH 86.186.1
High BLHHigh BLH 95.095.0gg
Riverfront ForestRiverfront Forest 50.050.0



Task 2: Channel Blockage StudyTask 2: Channel Blockage StudyTask 2: Channel Blockage StudyTask 2: Channel Blockage Study

 Highway 145 on south to river mile 135 onHighway 145 on south to river mile 135 onHighway 145 on south to river mile 135 on Highway 145 on south to river mile 135 on 
northnorth

1.1. Development of Landscape Habitat ModelsDevelopment of Landscape Habitat Models
22 Determine “Condition” of BLH (preDetermine “Condition” of BLH (pre blockageblockage2.2. Determine Condition  of BLH (preDetermine Condition  of BLH (pre--blockage blockage 

and current)and current)
33 Evaluate “effects” of sediments and waterEvaluate “effects” of sediments and water3.3. Evaluate effects  of sediments and water Evaluate effects  of sediments and water 

stressstress
44 Projection of Benefits/ImpactsProjection of Benefits/Impacts4.4. Projection of Benefits/ImpactsProjection of Benefits/Impacts



Summary of Cache Basin Summary of Cache Basin 
DegradationsDegradations

 Channelization north of RM 128 5 (Cache) andChannelization north of RM 128 5 (Cache) and Channelization north of RM 128.5 (Cache) and Channelization north of RM 128.5 (Cache) and 
north of RM 43.5 (Bayou north of RM 43.5 (Bayou DeViewDeView))

 Conversion of > 90% BLH in north and caConversion of > 90% BLH in north and ca Conversion of > 90% BLH in north and ca. Conversion of > 90% BLH in north and ca. 
50% in south50% in south
L f S P i i Hi h BLHL f S P i i Hi h BLH Loss of most Savanna, Prairie, High BLHLoss of most Savanna, Prairie, High BLH

 Extensive LandExtensive Land--levelingleveling
 Levees and Reservoirs on Black, St. Francis, Levees and Reservoirs on Black, St. Francis, 

WhiteWhite
 2,200 miles of drainage ditches2,200 miles of drainage ditches



DegradationsDegradations -- continuescontinuesDegradations Degradations continuescontinues

 Lower flow and reduced flooding north ofLower flow and reduced flooding north of Lower flow and reduced flooding north of Lower flow and reduced flooding north of 
Grubbs and opposite in the south, Grubbs and opposite in the south, espciallyespcially at at 
the confluence with the White Riverthe confluence with the White Riverthe confluence with the White Riverthe confluence with the White River

 Increased withdrawal of surface and ground Increased withdrawal of surface and ground 
water for irrigationwater for irrigationwater for irrigationwater for irrigation

 Degraded Degraded goundwatergoundwater qualityquality
 Low base flows and frequent dry channels in Low base flows and frequent dry channels in 

most summersmost summers
 Altered plant and animal communitiesAltered plant and animal communities



Ecosystem Restoration Ecosystem Restoration 
RecommendationsRecommendations

 1.1. Restore key ecological processes and Restore key ecological processes and 
communities dominated by BLH and braided communities dominated by BLH and braided 
stream channelsstream channels

 2.2. Restore altered geoRestore altered geo--physical features of the physical features of the gg p yp y
basinbasin



Restoration of Processes Restoration of Processes --
HydrologyHydrology

 Restore connectivity of Cache and BayouRestore connectivity of Cache and Bayou Restore connectivity of Cache and Bayou Restore connectivity of Cache and Bayou 
DeViewDeView with  their floodplains with  their floodplains –– north areasnorth areas

 Restore BLH in the 100Restore BLH in the 100 year floodplain andyear floodplain and Restore BLH in the 100Restore BLH in the 100--year floodplain and year floodplain and 
connect corridorsconnect corridors
R b id dR b id d h l fi i dh l fi i d Restore braidedRestore braided--type channel configuration and type channel configuration and 
water flow pathwayswater flow pathways

 InterInter--basin floodwater connectivity?basin floodwater connectivity?
 ASWCC base flow recommendationsASWCC base flow recommendations



Restoration of Processes Restoration of Processes ––
Nutrient and Sediment DynamicsNutrient and Sediment Dynamics
 Reforest areas along all major drainagesReforest areas along all major drainages Reforest areas along all major drainagesReforest areas along all major drainages
 Restore braided streamRestore braided stream--type drainage corridors type drainage corridors 

in north and mid regionsin north and mid regionsin north and mid regionsin north and mid regions
 Support soil conservation programs, especially Support soil conservation programs, especially 

HEL i h ill f dHEL i h ill f dHEL sites that are still farmedHEL sites that are still farmed



Restoration of ProcessesRestoration of Processes-- Energy Energy 
FlowFlow

 Reconnect and enlarge BLH patchesReconnect and enlarge BLH patches Reconnect and enlarge BLH patchesReconnect and enlarge BLH patches
 Restore community distribution and Restore community distribution and 

compositioncomposition HGM predicted typesHGM predicted typescomposition composition –– HGM predicted typesHGM predicted types
 Emulate natural water regimes in managed sitesEmulate natural water regimes in managed sites
 Provide spatial and temporal Provide spatial and temporal refugiarefugia for key for key 

animal groupsanimal groups
 Evaluate predatorEvaluate predator--prey relationshipsprey relationships



Task 2: Grubbs Channel Task 2: Grubbs Channel 
Blockage ConditionBlockage Condition

 MethodsMethods –– Extensive sampling of remnant BLHExtensive sampling of remnant BLH Methods Methods Extensive sampling of remnant BLH Extensive sampling of remnant BLH 
above and below the blockageabove and below the blockage

 MethodsMethods Sediment and debris origin via basinSediment and debris origin via basin Methods Methods –– Sediment and debris origin via basinSediment and debris origin via basin--
wide HGM evaluationwide HGM evaluation



Major Blockage IssuesMajor Blockage IssuesMajor Blockage IssuesMajor Blockage Issues

 Accelerated flow via channel and land changesAccelerated flow via channel and land changes Accelerated flow via channel and land changes Accelerated flow via channel and land changes 
north of the blockagenorth of the blockage

 Increased sediment and debris deposition atIncreased sediment and debris deposition at Increased sediment and debris deposition, at Increased sediment and debris deposition, at 
least preleast pre--19801980
Ch d BLH i i i di ib iCh d BLH i i i di ib i Changed BLH species composition, distribution Changed BLH species composition, distribution 
and health with shift to “wetterand health with shift to “wetter--type” speciestype” species

 Increased mortality of red oaks and high waterIncreased mortality of red oaks and high water--
stress indicatorsstress indicators

 Excessive changes north and at blockage Excessive changes north and at blockage ––
reduced further southreduced further south



Blockage Remediation Options Blockage Remediation Options ––
BasinBasin--wide Sediment Controlwide Sediment Control

 Reforestation of BLH throughout BasinReforestation of BLH throughout Basin Reforestation of BLH throughout Basin, Reforestation of BLH throughout Basin, 
especially in the northespecially in the north

 Expanded floodway corridors and braidedExpanded floodway corridors and braided Expanded floodway corridors and braided Expanded floodway corridors and braided 
channel configurationschannel configurations
P i f i illP i f i ill Promotion of conservation tillagePromotion of conservation tillage

 Carefully designed silt basinsCarefully designed silt basins
 Curtail enlargement and realignment of ditchesCurtail enlargement and realignment of ditches
 Channel gradeChannel grade--control structurescontrol structures Channel gradeChannel grade control structurescontrol structures
 Reduce small farm ditches in  HEL landsReduce small farm ditches in  HEL lands



Blockage Remediation Options Blockage Remediation Options ––
Blockage AreaBlockage Area

 Expand floodway connectivity and widenExpand floodway connectivity and widen leveedleveed Expand floodway connectivity and widen Expand floodway connectivity and widen leveedleveed
areasareas

 Restore flow in former Cache River channelsRestore flow in former Cache River channels Restore flow in former Cache River channelsRestore flow in former Cache River channels
 Construct new, ecologically engineered, channels Construct new, ecologically engineered, channels 

d h bl kd h bl karound the blockage areaaround the blockage area
 Construct silt basins along new channelsConstruct silt basins along new channels



Task 3: Sediment Reduction in Task 3: Sediment Reduction in 
Big Creek WatershedBig Creek Watershed

 Evaluation of impacts on local onEvaluation of impacts on local on--site site 
communitiescommunitiescommunitiescommunities

 Application of sediment reduction and changed Application of sediment reduction and changed 
hydrology models to calculate downstreamhydrology models to calculate downstreamhydrology models to calculate downstream hydrology models to calculate downstream 
impactsimpacts
Af h Ch l Bl k d i l dAf h Ch l Bl k d i l d After the Channel Blockage study is completed, After the Channel Blockage study is completed, 
can assess relative contribution of Big Creek can assess relative contribution of Big Creek 

j h h l bl kj h h l bl kprojects to the channel blockage areaprojects to the channel blockage area



Big CreekBig Creek SubbasinSubbasin ConclusionsConclusionsBig Creek Big Creek SubbasinSubbasin ConclusionsConclusions

 Past high erosion from sheetPast high erosion from sheet--andand--rill erosion ofrill erosion of Past high erosion from sheetPast high erosion from sheet andand rill erosion of rill erosion of 
conventionally tilled croplands, especially conventionally tilled croplands, especially 
soybeanssoybeanssoybeanssoybeans

 Now more sediment from gully and ditch bank Now more sediment from gully and ditch bank 
erosionerosionerosionerosion

 Positive effects of CRP, EQUIP, ponds and Positive effects of CRP, EQUIP, ponds and 
iireservoirsreservoirs

 Positive effects of conservation tillagePositive effects of conservation tillage
 Negative effects of regular ditch cleaning Negative effects of regular ditch cleaning –– head head 

cutting, bank erosioncutting, bank erosion



Big Creek RecommendationsBig Creek RecommendationsBig Creek RecommendationsBig Creek Recommendations

 Conversion of soybean production to lessConversion of soybean production to less Conversion of soybean production to less Conversion of soybean production to less 
intensive land use intensive land use –– pasture, hay, forestpasture, hay, forest

 Intensify conservation treatments withIntensify conservation treatments with Intensify conservation treatments with Intensify conservation treatments with 
minimum tillage, buffers, drop pipes, and w/c minimum tillage, buffers, drop pipes, and w/c 
structuresstructuresstructuresstructures

 Treatments on pasture/hay lands with warm Treatments on pasture/hay lands with warm 
i f i il b ii f i il b iseason mixes, fencing, silt basinsseason mixes, fencing, silt basins

 Improved forest managementImproved forest management
 GradeGrade--stabilization structuresstabilization structures



Final Thoughts Final Thoughts –– Challenges Challenges 
Daunting, but …Daunting, but …

 All studies suggest a “landscape approach”All studies suggest a “landscape approach”All studies suggest a landscape approachAll studies suggest a landscape approach
 Degradations and solutions are obviously interDegradations and solutions are obviously inter--

relatedrelatedrelatedrelated
 Best strategy is to work from the largest scale Best strategy is to work from the largest scale 

(Basin) to the smallest (Big Creek)(Basin) to the smallest (Big Creek)(Basin) to the smallest (Big Creek)(Basin) to the smallest (Big Creek)
 Hydrological “fixes” must involve landscape Hydrological “fixes” must involve landscape 

efforts to reduce sediment/head cutting, agefforts to reduce sediment/head cutting, agefforts to reduce sediment/head cutting, ag efforts to reduce sediment/head cutting, ag 
runoff, and riparian/forest bufferingrunoff, and riparian/forest buffering

 Many excellent opportunities for BLHMany excellent opportunities for BLHMany excellent opportunities for BLH Many excellent opportunities for BLH 
community restorationcommunity restoration


