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Objective & Goals 

 Overall Objective:  

 

 Improve water quality of tributaries to South Branch of Kinzua Creek  

 Re-establish brook trout recruitment within tributary populations 

 Use ditch-lined passive treatment systems (PTS) to neutralize 
stormwater runoff  

 

 



A Treatability Study 

 Passive Remediation of Acid Precipitation in the South 

Branch of Kinzua Creek using Crab Shell Chitin:  

 

 A. F. Caporuscio and Dr. R. A. Brennan  

 

 Dept. of Civil and Environmental 

Engineering,  



Treatability Study Goals 

 Goals of Penn State Laboratory Study: 

 Compare the effectiveness of limestone vs. crab-shell for 
application in PTS: 

 Restore pH to circum-neutral values 

 Provide excess alkalinity to buffer downstream waters 

 Remove dissolved metals, such as aluminum 

 



ChitoRem® SC-20: 
chitin + protein + CaCO3 

Crab-Shell Chitin 

20 % 
chitin 

 40 % 
CaCO3 

 40 % 
protein 
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Continuous-Flow Column Experiments for 

Acid Rain Treatment with Different Materials 
(Performed by Abby Caporuscio) 

Column ID 

Materials  

(by Volume) 

Mass  

(g) 

1 
100% sand 

(control) 
661.6 

2 100% limestone 730.5 

3 
50% chitin +  

50% sand 

106.6 (chitin) 160.0 

(sand) 

4 
50% chitin +  

50% limestone 

106.6 (chitin) 182.6 

(LS) 

Flow rate = 0.5mL/min; HRT = 6 hours. 



Conclusions of Lab Treatability Study 

 Both crab-shell chitin and limestone neutralize pH 

 

 Crab-shells produce much greater alkalinity that could buffer 

downstream waters  

 Limestone, ave. alkalinity = 23 mg/L as CaCO3 

 Crab-shell, ave. alkalinity = 634 mg/L as CaCO3 

 

 A lower mass of crab-shells is required for treatment (therefore, 

less area is required for application) 

 Limestone = 13 to 60 g/L  

 Crab-shell = 0.2 to 0.9 g/L 

 

 Crab-shells are also effective for removal of aluminum 



Better Roads, Cleaner Streams  

                                                                                                                                                                                        

 

 





Deliveries 

Limestone 

Gabion Stone & Pea Gravel 

Crab-shell 

Geo Tex 

Under drain 

Mulch hay 



Construction 
Completed in 3 weeks 

 

Seed and mulch 

1 Mile of DSA 

10 Passive Treatments 



Construction Costs 
 

$10,000.00

$15,000.00

$20,000.00

$25,000.00

$30,000.00

$35,000.00

$40,000.00

$45,000.00

Crab-Shell Limestone DSA

Construction Cost

DSA 



The Road 

 to Brook Trout Recovery 

 Acid Remediation in the South Branch of Kinzua 

Creek:  

 

 Matt Gordon, Clarion University,  

 Kenneth Andersion, PAF&BC 

 Dr. Andrew Turner, Clarion University  

 

 Dept. of Biology,  
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Study 
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 pH values for treatment and control tributaries from April 2008 – March 2011. 

Data points represent logarithmic averages of measurements taken from 

culverts at each treatment site and the line is a smoothed continual  

Water Quality Measures 
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Crabshell Chitin + DSA

Limestone + DSA

DSA

Tributary 4 (Control)

Tributary 5 (Control)

2009 2010 2011 2008 



 A comparison of the logarithmic average of pH values measured before and 

after treatment system completion at the effluent of established sampling sites.  

Error bars denote standard deviation. 

pH 



A comparison of average alkalinity measured in the field before and after 

treatment system completion at the effluent of established sampling sites.  

Error bars denote standard deviation. 

Alkalinity 

- 



Spawning Survey 



Brook trout redds observed in study tributaries during fall 

2008 surveys 

Pre Treatment Survey 



Brook trout redds observed in study tributaries during fall 

2010 surveys. 

Post Treatment Survey 



Brook Trout Survey 

Total number of brook trout collected in study tributaries via 

backpack electrofishing from 2008 – 2011 
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Number of YOY brook trout collected in study tributaries via 

backpack electrofishing from 2008 – 2010 

Brook Trout Recruitment 



2008 2009 2010 2011 

Tributary 

1 
- - - - 

Tributary 

2 
- - 

Mottled sculpin,  

creek chub 
- 

Tributary 

3 
- - Brown trout Brown trout 

Tributary 

4 

Mottled sculpin,          

brown trout 

Mottled sculpin,          

brown trout 

Mottled sculpin,          

brown trout 

Mottled sculpin,          

brown trout 

Tributary 

5 
- - - Brown trout 

Fish species other than brook trout observed during electrofishing surveys in study area from 

2008- 2011. 

 

Brook Trout Cohorts 



Project Summary 
• Crab shell ditches = improved pH and 
alkalinity the best. 
 

•Brook Trout recruitment reestablished 
in Limestone ditches and DSA 
treatment watersheds only in fist year. 
 

•Cohort fish appeared after treatment 
only in fist year. 
 
• Treatments were not big enough. 

 
  



Project Timeline 

 

 2008-09 Design and Pre-project Monitoring 

 2009 Construction  

 2010-11 Post-project Monitoring 
 

 

 September 2011 
 Additional treatments to approximately 4 miles of road  ditch 

 EBTJV Grant  $25,000  in South Branch watershed 

 GG Grant $70,000 in Mosquito Creek watershed 

 Additional treatment of approximately 6 miles of Limestone Road DSA  

 Marcellus Gas Co. and US Forest Service.   

 

 



Partners 
 

 US Forest Service  
– Allegheny National Forest 

 

 Penn State University  
– CEE & CDGRS 

 

 Clarion University of Pennsylvania 

  

 Western Pennsylvania Conservancy  
– Allegheny Regional Office 

 

 McKean County Conservation District 

 

 Cornplanter TU 



Why use roads to 

treat air 

pollution? 
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Questions? 


