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ILLINOIS REGULATION
Sec. 1816.43 Diversions (Temp or Permanent)

Design  Construct  Maintain
Stable
Flood Protection 
Sediment Control
Riparian Vegetation Establishment 
Natural Channel – Cross Section 

Meander, Gradient 
Aquatic Habitats - Riffles Pools
Floodplain -



62 ILLINOIS ADMIN. CODE CH I
Sec. 1816.43 Diversions (Temp or Permanent)

Design  - Hydraulic

Channel Capacity: Equal to Upstream 
and Downstream 

Channel Bank and Floodplain 
Pass – 100 yr 6 hour precip. event



62 ILLINOIS ADMIN. CODE CH I
Sec. 1816.57 Hydrologic Balance 

Stream Buffer Zones 

Protection – > 100 ft Top of Bank 
Restoration –(Sec. 1816.43)

Channel
In-stream habitat
Riparian Buffer – Floodplain 



STREAM ASSESSMENT1

Diversions Restorations

IDNR Stream Restoration Program 
CWRL - SIUC 

Baseline (Up – Downstream)
1979 – 1994

Industry 
Regulatory Compliance -5+ yr post

1980 – 2005++

1 Perry Co  IL 2 CWRL  3 CONSOL 



STREAM ASSESSMENT1

Diversions
Galum2 1981-1982
Panther Creek2: 1981-1982
Pipestone2 1983-1994

Restorations
Pipestone2 1990-1994
Galum ARCH2 1981 1988
Galum CONSOL3 2002-2006
Bonnie2 2002-2006
White Walnut3 2002-2005

1 Perry Co  IL 2 CWRL  3 CONSOL 





3 Mines 
40 sq miles 
4 Stream Restorations– 16 miles 



SITE LENGTH 
ft

MEANDER 
ft

M 
ratio

BUFFER 
ft

CONSOL Burning Star 4

Galum Rest. 13,443 22,702    (4.3 mi) 1.72 300-500

Bonnie Rest. 11,842 19,311    (3.7 mi) 1.63 500-750

Galum Diver. 16,400 - -

ARCH Captain

Galum Rest. 9,135 18,480   (3.5 mi) 2.02

Pipestone Diver. 11,342 - - 85

AMAX Leahy

Pipestone NW Diver. 5,808

Pipestone Rest. 16,685 24,288   (4.6 mi) 1.45 300-750

Pipestone SE Div. 4,115 -

Pipestone Temp Div. 22,704 -

TOTAL Restoration 4 51,095 84,781    (16 mi) 1.66 

TOTAL Diversion P  4 37,665



ARCH Galum Creek 



Site Length Meander M r Buffer 

Galum Rest. 13,443 22,702  (4.3 mi) 1.72 300-500

Permit Req. May 2 1979



ARCH GALUM



........“In The Beginning .....  1979 BC



ARCH – Galum Creek  Restoration March 1979 



“...unique .....studying man’s ability to change 
the course of a stream ...and rebuild life..”



August 1987 1984



ARCH Restoration 2005



DESIGN AND ENGINEERING



USACE DESIGN CRITERIA



Channel Width 50 feet

Buffer Zone 300 foot

Sinuosity 2.0

Low Flow Channel 10 -12’ W x 2’ D

Side Slopes 3H:1V

Riffles Interval @ 700-1,000’ 

Pool 1.5’ - 5’ D

USACE DESIGN CRITERIA



2005



CHANNEL DESIGN : Riffles Pools 

Slope: 3:1 or 2:1

30-50’ 5’ Deep 



ARCH Galum Restoration June 1986



ARCH Galum Restoration Plan-1979 : 
Vegetation

Floodplain Riparian Corridor Transition Forest 
Bald Cypress Bald Cypress Pecan
River Birch Sweet Gum Bitternut Hickory
Black Willow Overcup oak Shagbark Hickory
Green Ash Green Ash Shellbark hickory
Hackberry Hackberry Water hicory

Cottonwood Black Walnut Black Walnut
Pin Oak Pin Oak Bur Oak
Silver Maple Silver maple Cherrybark Oak

Swamp White Oak Shumard Oak
Honey Locust S. Red Oak

Swamp Chestnut Oak



ARCH Galum Restoration  1981



ARCH Galum Restoration  April 09



ARCH Galum Downstream 
April 2009 





CONSOL Burning Star 4
Galum Creek and Bonnie Creek



Site Length Meander M r Buffer 

Galum Rest. 13,443 22,702    (4.3 mi) 1.72 300-500



Site Length Meander M r Buffer 

Bonnie Rest. 11,842 19,311  (3.7 mi) 1.63 500-750





Active Mine 2 million tons /yr production 
4,800 acre permit area
Seam 6 @ 70 - 95 feet 

Watershed 18 sq miles

Channel Length 21,000 ft  (Galum)

Channel Gradient 4 –7 ft/mi

Channel Restoration Reconstructed Mine Soils

Riparian Forest 
Restoration 

140 acres

Bonnie Creek –
Restoration 

19,000 ft

CONSOL Galum & Bonnie Creek

(From: Ervin Anderson CONSOL 1987)



CONSOL Burning Star 4  
Galum & Bonnie Creeks

Design and Engineering May 1979

Permit Approval November 1982

Construction  (8.0mi) June 1984 - ~1998

Floodplain Restoration 1984 - 1998

Channel Reconnection June 1999

Monitoring 2002 – 2006

OSM National Award 2002



News Release

CONSOL Energy Wins National Reclamation Award; 
Former Surface Mine in Illinois Now Home to Wildlife, 
Waterfowl

WASHINGTON, Sept. 18 2002 -- The U.S. Office of Surface Mining 
........ 2002 OSM National Award for innovative reclamation 
practices at the company's Burning Star No. 4 Mine property in 
southern Illinois....

...the first time in Illinois that two major streams in a minefield were 
diverted during mining and then restored to their original locations. 
..........reclaimed as a habitat for wildlife and waterfowl. 





Design – Enhancement  
Channel 

Riffles
Pools
Deep Water Habitat

Sediment Control
Base Flow 

Connectivity
High Water Flow – Wetlands
Corridor   
Confluence – Bonnie Ck. Restoration



June 2006

Floodplain

Storm Retention –
<0.5 ft Upstream W.L increase 
Flow & Velocity (downstream)





Habitat Enhancement

Habitat – Riparian PFO1A, PSSC, PEMA/C
(inundate - 2 yr design storm) 

Buffer – Protection 
300-500 ft.



Design – “Enhancement”  
Deep Water Habitat Connectivity 

Sediment Control
Base Flow 



CONSOL Burning Star 4: Galum Creek 

Bald Cypress Ash

Hackberry Sweetgum

Box elder Sycamore

Red maple Cotttonwood

Silver maple River birch

Swamp white oak Pin Oak

Beech Pecan

American Elm American plum













Site Length Meander M r Buffer 

Galum Div. 16,400 - - 150-250





AMAX Leahy Pipestone 



Site Length Meander M r Buffer 

Pipestone Diver. 11,342  - - 85



Site Length Meander M r Buffer 

Pipestone Temp Div. 22,704 - - -



Site Length Meander M r Buffer 

Pipestone Rest. 16,685 24,288 (4.6 mi) 1.45 300-750





AMAX Leahy 

PIPESTONE CREEK  

Sept  1985



Sept  1985



April 2009
Reconnection Fall 1991



Sept 1985



June 2005



Design

Meander

Floodplain Wetland 



Design



Meander Channel 



Deep Water Connectivity



METHODS 
GEOMORHOLOGICAL

Bank
Channel
Flow
Bed Substrate

PHYSICAL- CHEMICAL
BIOLOGICAL

Fish & Invertebrates
Buffer Zone Canopy 

Transect s: U D Rest 100m 



Monitoring: Streamflow
Pipestone  Discharge (cfs)

Winter (1/17 - 18/95) L7 R1 R2 R3 L3
- - 9.33 6.71 7.52

* Restoration reconnection downstream of  L7  prior to June 92  



Sediment Reduction 

Pipestone  
*June 92 

Turbid
(NTU)

SS 
(ppm)

Fe
(total)

pH

Upstream - L7 36 34 0.98 7.2
Downstream - R3 8 3 0.23 6.8

November 93
Upstream - L7 26 28 1.14 9.2
Downstream - R3 8 12 0.62 8.3

* Restoration reconnection downstream of  L7  prior to June 92  



Monitoring: “Indicator“ 
Species 

Pipestone  
Winter 95 L7 R1 R2 R3 L3

Brook Silversides 19 >50 >50 34 -
Blackstripe Top Min. 1 0 15 4 2

Mayfly (Canidae) - - P P -
Flies (Chironomidae) P P P P P
Stonefly ’88 (Perlidae) 40

* Restoration reconnection downstream of  L7  prior to June 92  







PIPESTONE:

Reclamation Diversity 



Remnant  Oxbow 
Dewatered 1905



Channelized 1905-
Reconnection 20xx

Remnant  Oxbow 
Dewatered 1905



30 YEAR REASSESSMENT
RESTORATION SUCCESS 

Functions and Values

DATA COMPILATION 
State Federal Industry University

SITE PRESERVATION & DOCUMENTATION   

DESIGNS  & DATA PROTECTION





DATA ARCHIVE 



SITE REASSESSMENT 
Plant Community

Biological Response 

Floodplain Hydrology

Channel Geomorphology



“..but can you restore .....
the functions and values?”   
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