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•1.8 million acres
•8 Districts
•3 states



Aquatic ResourcesAquatic Resources

• 2,224 miles perennial streams, p
• 4,318 miles intermittent streams
• 3,577 acres of lakes, ponds, and wetlands



Restoration Project Case Studiesj

Ph i l R t ti E l N th RiPhysical Restoration Example – North River
Chemical Restoration Example – St. Mary’s Riverp y



North River
Habitat Enhancement Project:Habitat Enhancement Project:

A USFS, VDGIF, USFWS and TU 
P t hiPartnership

2005-2013 and beyond







Channel restoration following 1949 flood



Continued channel erosion, 
deposition  and cleanout deposition, and cleanout 
operations resulted in an 

t bl   h l  d b id  unstable channel and bridge 
maintenance problems





1959‐1965:
7 cross‐channel weirs
69 walls
17 groins



FS conducted survey of all structures in 
summer of 1985summer of 1985

Gabion  weir 3



Flood of 1985
Remnants of Hurricane Juan stalled over VA & Remnants of Hurricane Juan stalled over VA & 
WV from Oct. 31 – Nov. 5
Steady rain previous weekend saturated soils Steady rain previous weekend saturated soils 
and set the stage for flood
In excess of 20 inches of rain were reported p
over 6 days
Stream gauge on North River overtopped by 
backwater from Elkhorn Reservoir

Walnut St. in Roanoke, VA



Survey following 1985 Flood:

• Most of structures gone, buried, or had major  damage   
• Overall impact was general widening (by 16 feet)and 

deepening  (by 1 foot) of the channel transects.  
• Lack of channel complexity; large areas with little 

summer surface flow



 P j  G l2005 Project Goals:
• Increase pool habitat

S   f  fl• Summer surface flow
• Natural stream design



P j t t d tProject to-date:



Typical channel 
“before”



Typical restored reach







2005 rock vane 
constructionconstruction

















Opened berm to older channel: 
• lower elevation lower elevation 
• forested 
• channel shape and dimension of  

“reference” reference” 
• cut off from current channel by 

berm







Were Pools Created?



• Mean bankfull pool 
width by structure 
type (j‐hooks 14 m  

• Mean bankfull pool 
depth by structure 
type ( j hook 1 2 m   type (j‐hooks 14 m, 

cross‐vanes 8 m) 
type ( j‐hook 1.2 m, 
cross vane 1.2 m)



Do fish use the pools?



Future Monitoring Plans:
• More geomorphological and fish surveys
• Flow gauge within project areaFlow gauge within project area
• Additional monitoring efforts by others 

(macroinvertebrates, connectivity, etc.)



• Relocated 3 road sections out of 
floodplain
Eli i d     i  • Eliminated  2 crossings 

• Installed 2 bottomless arches



Chemical Restoration-
S ’ i iSt. Mary’s Liming



St. Mary’s Aquatic Mitigation

Project areaj



Watershed 
History



Extensively 
logged in the 
l t 19th dlate 19th and 
early 20thearly 20
centuries



Manganese deposits of the west foot of the Blue Ridge, Virginia, by G.W. Stose, H.D. Miser, F.J. Katz, D.F. 

Manganiferous iron ore extraction from 1910-WWI, WWII
Manganese deposits of the west foot of the Blue Ridge, Virginia, by G.W. Stose, H.D. Miser, F.J. Katz, D.F. 
Hewett. Prepared in co-operation with the United States Geological Survey – University of Virginia, 1919

Most of 
watershed iswatershed is 
Antietam 
Quartzite, but 
mines are 
located in a lens 
of deeply 
weathered 
Shady 
Formation, a 
Cambrian age 
dolomite



Part of Big Levels g
Game 
Management AreaManagement Area 
in 1932, where 
deer and turkey 
were re-were re-
introduced, trout 
stocked.



Floods in 1969 and 1972 destroyed fish 
stocking access; managed as specialstocking access; managed as special 
regulation wild trout stream



Supported wild brookSupported wild brook, 
rainbow, and brown 
t ttrout



Federally designated 
Wilderness Area 1984

Enjoyed widespread support - Seen j y p pp
as a way to protect the outstanding 
aquatic resourcesq



Gypsy moth 
defoliation

Acid 
deposition



The Problem
A i f ll H i 4 3• Ave rainfall pH is 4.3

• Headwater streams acidifying
St. Marys River
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The Problem
• Loss of aquatic life

St. Marys River
Percent Mayfly Abundance

St. Marys River 
Number of Fish Species
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Proposed Restoration Project 
on August 27 1997on August 27, 1997

• To restore the aquatic ecosystem health and 
biodiversity of the river within the St. Mary’s 
Wilderness using limestone sand





Concerns:
• Designated 

Wilderness Area
• Limited Access
• Repeat treatmentRepeat treatment
• Effectiveness



March 1999c 999

• 140 tons limestone sand140 tons limestone sand
• 6 hours



St. Marys River pH and Flow



St. M ar ys  Br o o k  T r o u t  De n s ity
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St . M ar ys  Black n o s e  Dace  De n s ity
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St. M ar ys  In ve r te b r ate  T axa Rich n e s s
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[_
Hogback Creek  35 tons

.St. Mary's Re-liming Project, November 2005

[_

[_

[_

Dawn's Branch  15 tons

 St. Mary's River  70 tons

[_
Chimney Branch  25 tons

[_
[_ Bear Branch  20 tons

 Mine Bank Creek  20 tons

S t B h 15 t

[_
Sugartree Branch  15 tons
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Re-limed St. Mary’s River and 6 
tributaries

November 3-5, 2005



• 200 tons limestone sand
• 8 5 hours• 8.5 hours













Re-limed St. Mary’s River and 6 
ib itributaries

March 4–7, 2013



• 200 tons limestone sand200 tons limestone sand
• approximately 32 hours





1999 Cost 2005 Cost 2013 Cost
• $7,500 for 

limestone 
• $15,596 for 

limestone 
• $4248 for 

limestone 
sand 
(delivered)

• $57 500 for

sand 
(delivered)

• $97 500 for

sand 
(delivered)

• $34 270 for • $57,500 for 
helicopter

• $1,200 for 3 

• $97,500 for 
helicopter

• $4,500 for 3 

• $34,270 for 
helicopter

• $1,500 for 1 ,
days labor

• $66,200 
TOTAL

,
days labor

• $117,596

,
day labor

• $40,018 
TOTAL TOTAL • TOTALTOTAL



1999 Benefits 2005 Benefits 2013 Benefits

• 14 miles of 
stream water 

• 14 miles of 
stream water 

• 12 miles of 
stream water 

buffered
• 5 to 8 years 

buffered
• 5 to 8 years 

buffered
• 5 to 8 years 

worth of 
treatment

worth of 
treatment

worth of 
treatment

• $946 per 
stream mile 
over 5 years

• $1,680 per 
stream mile 
over 5 years

• $666 per 
stream mile 
over 5 years over 5 years over 5 yearsover 5 years



1999
Cooperators

2005
Cooperators

2013
Cooperators

• US Forest 
Service

• VDGIF

• US Forest 
Service

• VDGIF

• US Forest 
Service

• VDGIF• VDGIF
• JMU 
• National Fish & 

Wildlif  

• VDGIF
• JMU
• Dominion Power

• VDGIF
• JMU
• Dominion Power

Wildlife 
Foundation 

• Dominion Power

• Trout Unlimited 
• Fly Fishers of VA
• Blue Ridge 

• Trout Unlimited 
• USFWS (Eastern 

Brook Trout 
• Fly Fishers of VA
• Blue Ridge 

Parkway

Blue Ridge 
Parkway

• Skylark Farm 
(W&L)

Joint Venture)
• Blue Ridge 

Parkwayy
• Skylark Farm 

(W&L)

(W&L) a ay
• Skylark Farm



Thank you for data and pictures!
D  D  JMU• Dan Downey - JMU

• Paul Bugas - VDGIF
• Steve Reeser - VDGIF 
• Louise Finger – VDGIF
• Rick Webb- VTSSS/UVA


