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Our Team

Dennis Burns
• B.S. Environmental Science
• Certified Professional in Erosion 

and Sediment Control
• Licensed Pesticide Applicator
• Agricultural Producer

Matt Morgan
• B.S. Agriculture Business 

Management 
• Former Agricultural Commodity 

Logistics Specialists
• Agricultural Producer

John Nelson
• B.S. Agriculture
• Rosgen Trained Stream Specialists
• Agricultural Producer

Jacob Lavender
• Intern
• Wildlife & Fisheries Major at WVU



Our Partners

Barry Level 
Greenbrier Valley Conservation District
• B.S. Agriculture
• M.S. Strategic Leadership
• Former U.S. Army Strategist   



Where Are We At?

Current Watershed Based Plans

Muddy
Creek

Second Creek

Milligan Creek/Davis Spring

James River (Potts Creek & Sweet Springs)

Knapps
Creek

Meadow
River

Elk River Headwaters 
Protection Plan





Knapp Creek Project Timeline

1999 – 2000 Development of natural streambank restoration 
plan for Upper Knapp Creek.  First such  plan 
developed in WV.

2004 First streambank restoration project installed

2006 Knapp and 2 tributaries (Browns and Douthat) placed on 
303(d) list for fecal coliform

2008 Included in Greenbrier TMDL

2012 Development of the watershed based plan

2013 Selected as NWQI stream and first application for a 319 
grant

2014 Development of QAPP and the start of baseline 
monitoring

2015 Completion of baseline monitoring and first 319 funded 
projects.



Monitoring Strategy

Station K1:  below all anticipated projects and 
measure overall success 

Station K2:  is at the lowest point of the upper 
Knapp Creek subwatershed where most of 
the BMP installations will occur

Station K3: below an area of concern where 
BMP projects are expected

Station K4: above most impairments  should 
represent an unimpaired reference

Stations D1 & B1: are located at the mouths 
of Douthat and Browns Creeks respectively 
and will measure overall compliance of those 
tributaries



General Results of Baseline Monitoring

• Fecal coliform levels are higher in warmer months
• DNA testing was inconclusive and probably not worth the expense
• K4 (reference site) violated standards twice indicating sources from 

inadequate sewage treatment from residences and camps upstream
• Douthat Creek had significant agricultural sources, TMDL listed no 

reductions necessary from agriculture



Davis Site



Web Site



Web Site



Web Site



Web Site



Bailey Site





M. Tuckwiller
Swift Level
& Kesner Sites



Protection of Karst window before and after, 
Johnson Site



Goodwin Site



Tuckwiller Brothers Site





S. Tuckwiller Site



M. Tuckwiller Site



Kesner Site



Mann Site















Hunter Site









Second/kitchen map



Waste Storage Facilities on Kitchen Creek



Masters Site



Canterbury Site









Furrow Site







Former Pasture Converted to Cornfield



Former Overgrazed, Now Under Utilized Pasture



Hull Site, Pasture Converted to Cropland and Lightly Grazed Riparian Area



P. Wickline Site



C. Wickline Site





Woods Site



Cook Site





Nichols Site



Griffith Site



Snyder Site



McClung Site



E. Tuckwiller Site



Willey Site



Hedrick Site



Kirk Site



Anthony Creek ARVS Demonstration



White Sulphur Springs National Fish Hatchery







Outreach



Where Are We Going?

Watershed Based Plans
In Development

Spring Creek

Beaver Creek

Indian Creek

Meadow River 
Needs Revised

Muddy Creek
Needs Revised



Meadow River
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Beaver Creek









Spring Creek
Die Trace Map



Indian Creek



How Are We Going To
Get There? 

• Outreach, Outreach, Outreach
• Focus on Quality Instillation of BMP’s
• Technology



Nutrient Management Planning



Grazing Plan Development
• Our Pastures Yield on Average 300 lbs. forage 

per acre/inch
• Utilization Rates Will Very Depending on 

Frequency of Rotation

• Livestock Must Consume 2-4% of their Body 
Weight Per Day of Forage.

• 2-4 Inches of Ground Cover are Required to 
Maintain a Healthy Forage Stand to Prevent 
Runoff

• Example:
200 head @1010lb consuming 3% require 6060 lbs. forage per day

If rotating every 7 days the livestock will utilize 55% of the available forage

@300 lbs. per acre in and a turn height of 8 inches then there would be 
approximately 2400 lbs. forage per acre. 

2400 lbs. forage X %55 = 1320 lbs. Available Forage Per Acre

Giving consideration for drought, we require 40 days of forage regrowth 
before grazing again.

40 days regrowth/7 days per rotation = 6.71 grazing units

6060 lbs. forage required per day X 7 days per rotation

1320 lbs. Available Forage Per Acre                    = 32.14 acres per 
Grazing Unit

32.14 acres per GU X 6.71 GU’s = 215.77 acres total required

*Note: The farm in this example could only support 130 Animal Units in a 
Continuous Grazing Situation



Economics of Conservation Management

Number 
of Animal 
Units

Days of 
Winter 
Feeding

Number 
of Bales 
Needed
25 AU per 
Bale

Hay Cost 
$30/Bale 
25 AU per 
Bale

Number 
of Calves 
to Sell 
With 5% 
Death

2016
Revenue 
from calf 
sale AVG 
$575/hd

2016 
Gross 
Income 
After 
Feed 
Costs

2014 
Revenue 
from calf 
sale AVG 
$1150/hd

2014 
Gross 
Income 
After 
Feed 
Costs

130 150 750 $22,500 123 $70,725 $48,225 $141,450 $118,950

130 90 450 $12,500 123 $70,725 $57,225 $141,450 $127,950

165 126 882 $26,460 156 $89,700 $63,240 $179,400 $152,940

200 150 1200 $36,000 190 $109,250 $73,250 $218,500 $182,500



Grazing Spreadsheets



Assuring Funds are Spent Wisely
((Soil Value)+(Nutrient & Bacteria Value)) X Contract Length = Value of Benefit from BMP’s

• Value of a ton of soil is based on the local value of a truckload of topsoil
• Values of a pound of N and P are based on the local cost of 46-0-0 and 0-46-0 fertilizer

• Nutrient production per AU/day is based on Ag Engineering Research from North Carolina State University 
1990 (40.15 lbs. N per year and 9.12 Lbs. P per year)

• Value of bacteria is expressed as twice the value of P (Chesapeake bay model)
• Our spreadsheet includes a BMP adjustment factor to take into account for the efficiency’s of different 

practices or overall conservation plans.

• 1 animal unit = 1000 lbs. of live weight
• Tons of soil saved is calculated utilizing the Revised Universal Soil Loss Equation
• Mass Soil erosion is calculated utilizing the Bank Erosion Hazard Index or Other Physical Measurements



If you have a 250 acre farm and 200 animal 
units, and you  can save 3 tons of soil per acre 
by implementing BMP’s, then how much is 
appropriate to spend on BMP’s?

[(Ton of topsoil cost $35 X 250 acres X 3 tons per acre) + (A cow will produce $10.04 of N and $2.74 of P +Bacteria Value @2xP $5.47(200 Animals))] X 5 year contract = 
$149,495.50                             

Likewise: If you have a 40 acre farm and 35 
animal units, and you  can save 3 tons of soil per 
acre by implementing BMP’s, then how much is 
appropriate to spend on BMP’s?

[($35 X 40 acres X 3 tons per acre) + ($10.04 + $2.74 +$5.47(35 Animals))] X 5 year contract = $10,192.96                    

If this same farm requires stream restoration to save an additional 500 tons of soil from mass erosion then
[(($35 X 40 acres X 3 tons per acre)+500) + ($10.04 + $2.74 +$5.47(35 Animals))] X 5 year contract = $97,692.96              

Examples:





Results
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Finally: The Fruit of Our Labor
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