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• A stream with a drainage area less than 20 square miles (Ohio EPA)

• A perennial stream that has 0.5 L/s or about a 5.5 hectacre (12 acres) 
watershed – Eastern Pennsylvania (Kaplan et. Al., 2008)

• Smallest channel where flow begins
(EPA, 2015)

• First, Second or Third Order stream
(Beilfuss, et al, 2007)

What is a headwater stream?





Bear Creek Stream Monitoring 
• 2012 Construction
• 2012 Planting



Bear Creek Stream Monitoring 

• 2012 Construction
• 2012 Planting



Bear Creek Stream Monitoring 
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Stream Function Pyramid 
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Bank Assessment for Non-point source 
Consequences of Sediment (BANCS)
• Model to predict streambank erosion rates

• Methods based on Rosgen (2006) 
Rosgen, D.L. 2006.  Watershed Assessment of River Stability and 
Sediment Supply (WARSSS). Wildland Hydrology, Pagoas Springs, 
CO.

• Two Measurements
• Bank Erosion Hazard Index (BEHI)
• Near Bank Stress (NBS)

• Erosion rates estimated using bank erodibility curves
• None for NE OHIO – most similar is NC curves 



http://chesapeakestormwater.net/wp-
content/uploads/dlm_uploads/2013/05/str
eam-restoration-merged.pdf

Pollutant Loading 

1.2 lb Phosphorus/ton 
sediment/year

2.6 lb Nitrogen/ton 
sediment/year

Apply 50% Reduction Rate

http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2013/05/stream-restoration-merged.pdf


NE Ohio Sediment Loads
Site P loading

(lbs P/ton 
sediment/yr)

N loading 
(lbs P/ton 

sediment/yr)

TSS loading 
(lbs/yr)

Stream 
Length (LF)

A 2.0 4.4 3,390.3 912
B 44.0 95.4 73,352.8 1491
C 17.5 37.9 29,117.4 1507
D 1.0 2.1 1,619.1 48
E 36.8 79.6 61,259 917
Total 101.3 219.4 168,798.6 4875
Total per LF 0.02 0.045 34.6

That’s a football field covered with 4.5 feet deep of 
sediment from one mile of stream length every 

year!



NE Ohio Sediment Loads



Howard County
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Howard County



Outfalls- stable up to the 
10 yr storm event



And the water flows to the stream. . . .



But there is a problem. . .



Summary







One solution. 



Dorsey Village
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Dorsey Village

Outfall ID Retrofit 
Type

IA Treated 
(AC)

% DA 
Treated

Estimate of 
Probable 

Cost

Cost Per 
AC Treated 

B SW Wetland 7.3 100 $335,300 $45,932

C SW Wetland 2 100 $183,300 $91,650
D SW Wetland 2.8 100 $222,000 $79,286

E-J Stream 
Restoration 14.2 59 $691,800 $48,718

* Costs include engineering and construction
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Dorsey Village

Outfalls B,C, and D (stormwater wetlands)

Load 
Reductions

Pre-BMP 
Loads

Planned 
Load

Cost per Unit 
reduced per year 
(assume lifespan of 30 

yrs)

Cost per Unit 
reduced per year/ 
per acre treated 
(assume lifespan of 30 

yrs)

Nitrogen 
(lbs/yr) 5.17 1.03 $ 6,768 $ 559

Phosphorus 
(lbs/yr) 0.54 0.24 $93,400 $7,655

Sediment 
(lbs/yr) 760 460 $93.40 $7.72



Dorsey Village

Outfalls E-J (Stream Restoration)

Load 
Reductions

Pre-BMP 
Loads

Planned 
Load

Cost per Unit 
reduced per 
year (assume 

lifespan of 30 yrs)

Cost per Unit 
reduced per year/ 
per acre treated 

(assume lifespan of 30 yrs)

Nitrogen 
(lbs/yr) 101.6 50.94 $ 455 $32.04

Phosphorus 
(lbs/yr) 199.35 100.03 $ 232 $16.34

Sediment 
(lbs/yr) 184,100 92,500 $0.25 $0.01



Dorsey Village

Load 
Reductions

Cost per Unit 
reduced per year/ 
per acre treated 

(assume lifespan of 30 yrs)

Cost per Unit 
reduced per year/ 
per acre treated 

(assume lifespan of 30 yrs)

Nitrogen (lbs/yr) $ 559 $32.04

Phosphorus 
(lbs/yr) $7,655 $16.34

Sediment 
(lbs/yr) $7.72 $0.01

Stormwater Wetland      Stream Restoration  



If we want to improve our ecological function in 
headwater streams -



We live on a blue planet that 
circles around a ball of fire next 
to a moon that moves the sea, 
and you don’t believe in 
miracles?

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://wattsupwiththat.com/2012/08/25/neil-armstrong-first-man-on-the-moon-1930-2012/&ei=uS3JVPn2K4nbsATzm4DgAw&psig=AFQjCNEeTES4wN2XBX_OQgjGePyGiK3fUw&ust=1422556971730854


Questions?
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