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All about us….

• Kentucky Wetland and Stream Fee-in-Lieu-Of Mitigation Fund (FILO)
• Mission: Perform wetland and stream mitigation under the Clean Water Act
• Over 300 million dollars in receipts to date
• 100 Projects 
• 11 Service Areas 



Pre-Restoration

Post-Restoration





Methods

• KY Division of Water (2009; rev. 2022)

• Modification of the USGS NAWQA Protocol (1998)
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EXCELLENT > 86

GOOD 76-85

FAIR 51-75

POOR 0-50

Interior Plateau, Green River

GOOSE CREEK FISH 

SAMPLE 

PRE-

RESTORATION 

10/20/2017

POST-

RESTORATION 

08/03/2020

Species Count Count

Campostoma oligolepis 76 143

Cyprinella spiloptera 1 9

Luxilus chrysocephalus 29 32

Lythrurus fasciolaris 9 80

Notropis buccatus 0 8

Notropis leuciodus 6 4

Notropis micropteryx 0 34

Notropis volucellus 47 0

Pimephales notatus 3 32

Semotilus atromaculatus 6 15

Hypentelium nigricans 11 26

Moxostoma duquesnei 0 8

Noturus elegans 9 1

Fundulus catenatus 14 2

Gambusia affinis 0 1

Cottus carolinae 16 5

Ambloplites rupestris 0 7

Lepomis cyanellus 1 10

Lepomis macrochirus 0 2

Lepomis megalotis 1 0

Lepomis sp. 2 1

Micropterus dolomieu 0 1

Etheostoma bellum 17 13

Etheostoma blennioides 19 16

Etheostoma caeruleum 66 23

Etheostoma flabellare 29 1

Etheostoma rafinesquei 29 22

Etheostoma spectabile 13 4

Etheostoma zonale 4 13

n= 408 513

Species Richness 22 27

KIBI 75-Fair 84-Good 



Questions

• Can we optimize restoration designs for 
aquatic habitat? 

• Which habitat types influence fish and 
macroinvertebrate communities?



Fitzpatrick et al 2008



Landscape
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Methods

Site Selection

• Pre-and-Post-Restoration

• 2 yr Pre-Construction (min.)

• Fish, macroinvertebrates, 
habitat

• Annual targets

Reach Selection

• Restoration type

• Position in watershed



Status

Phase I: 
Concept 
Design

Phase II: Field 
Data 

Collection

Phase III: Data 
Analysis and 

Interpretation

2018 2019-Present 2023





Future

• Increase data collection
• Analyze data  
• Identify restoration techniques with greatest 

influence on aquatic communities 
• Create monitoring protocol for intermittent 

streams-terrestrial biota (amphibians)



Data Analysis

Fitzpatrick et al 2008

Multivariate Statistics

• Principal Component Analysis

• Hierarchal Linear Regressions

• Similarity Indices

• Species Diversity and Evenness

• Non-metric Multi-dimensional 
Scaling (NMDS; pre-and-post 
restoration comparisons)



Questions?
Bethany Mulhall 

Bethany.Mulhall@ky.gov

A c k n o w l e d g e m e n t s

K D F W R  S t a f f :
• R o b  L e w i s  
• J e s s i e  B o l e s
• T o m  B u r b e r r y  
• M i t c h e l l  B o l e s
• J a s o n  C u r r y
• K r i s t y  S t r o u d
• A n d r e w  S t u m p  
• I c h t h y o l o g y  B r a n c h  
• T e c h  T e a m


