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PRRELIMINARY REPORT 
CAMBRIA AMD TASK FORCE 

PASSIVE TREATMENT SYSTEM EVALUATION 
 
                                   ACID MINE DRAINAGE ABATEMENT PROJECT 
                                                        LITTLE MILL CREEK 
                                    CLARION TOWNSHIP, CLARION COUNTY, PA 
 

Prepared By: 
Douglas Stewart L. P.G., Jeffrey J. Westrick P.E., Jon Smoyer L.P.G. 

January 28, 2009 
 

 
PROJECT NO:                 AMD 16(1175)101.1 
PROJECT NAME:        LITTLE MILL CREEK (Site A aka Hanlon and Site B aka Kotchey B) 
PROJECT LOCATION:  Clarion Township, Clarion County 
RECEIVING STREAM:  Unnamed tributary to and Little Mill Creek 
 
 
PROJECT GOALS: 

 Improve Water Quality in Little Mill Creek and Mill Creek. 
 Restore aquatic life and recreational activities to the receiving streams. 
 Abate water pollution from two separate discharges known as the Hanlon and Kotchey 

discharges. 
 
PROJECT INFORMATION: 

 Project was designed by Jeffrey J. Westrick P.E., and Max Scheeler,  BAMR,  Cambria office.  
 Plans were sealed by Eric E Cavazza P.E. 
 Contractor:  Neiswonger Construction Inc., Strattanville, PA 
 BAMR Construction engineer:  Tom Malesky P.E 
 Inspector supervisor:  Allen Pletcher 
 Project inspector:  Lawrence Alexander 
 Construction period:  June 21, 2002 – December 28, 2002 
 Final construction cost of $505,371.10 

 
PROJECT DESIGN INFORMATION: 

 A successive alkalinity producing system (SAPS) was constructed on Site A.  The system 
consists of a collection pond discharging to two Vertical flow ponds (VFW) and 
sedimentation ponds in series. Treated water then flows into a through a wetland and 
discharged to a grass lined waterway.  A flushing pond is constructed to flush either VFW.   

     1.  Design life of twenty (20) years with a design flow of xxx gallons per minute (gpm) 
     2.  System capable of hydraulically handling a flow of xxxx gpm 
     3.  Influent pH ranges from 4.2. to 7.0 
     4.  Influent flow ranges from 3.5 to 45 gpm 
     5.  Influent acidity concentration ranges from -1.2 to 150.2 mg/l 
     6.  Influent iron concentration ranges from .08 to 2.09 mg/l 
     7.  Influent aluminum concentration ranges from .36 to 22.67 mg/l 
 
 A passive treatment system consisting of a sandstone collection sump discharging to an 

anoxic limestone drain (ALD) with a settling pond on Site B was constructed. 
     1.  Design life of twenty (25) years with a design flow of 175 gallons per minute (gpm) 
     2.  System capable of hydraulically handling a flow of xxxx gpm 
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     3.  Influent pH ranges from 6.0 to 7.0 
     4.  Influent flow ranges are unknown. 
     5.  Influent acidity concentration ranges from -34.6 to 152 mg/l 
     6.  Influent iron concentration ranges from 71.1 to 118 mg/l 
     7.  Influent aluminum concentration ranges from .5 to 1.0 mg/l 

 
PROJECT DESCRIPTION: 

 Treatment system schematic is shown in Appendix A for the Site A. 
     1.  AMD discharge is directed to a collection pond. 

                 2. A flow control structure controls the discharge to a Vertical flow pond (VFW).     
                  3. The water then flows to a sedimentation 9sed) basin. 

     4. A second VFW is in place to treat the water. 
                 5. Flow from the VFW is measured at the flow control structure then discharging to            
                     a second sedimentation basin. 
                 6. A flushing pond is capable of flushing either VFW 1 or VFW 2. 
                 7.  Water from the VFW’s passes through a wetland prior to discharging. 
 

 Treatment system schematic is shown in Appendix B for the Site B. 
     1.  AMD discharge from an abandoned gas well and unidentified mining source is collected in    
           a sandstone sump and directed to an anoxic limestone drain (ALD). 
     2.  Influent flow is measured at the end of the center pipe. 
     3.  Effluent from the ALD is directed to a sedimentation basin; then discharged. 
     4.  Lagoon baffles were installed in the sediment pond to increase detention time due to         
          increased water flow through the system. 

 
PROJECT OPERATION, MAINTENANCE AND REPLACEMENT (OM&R) INFORMATION: 

 System water sampling is performed quarterly. 
 Flow data is not available for all sampling dates. 
 Sampling point IDs are shown in Appendixes C and F. 
 Sampling point locations are shown in Appendixes A and B.  
 System flushing is performed two (2) to three (3) times per year.  
 An Assessment of the Markle Passive Treatment System (Site B; Kotchey) was completed by 

Hedin Environmental through a Trout Unlimited Technical Assistance Program (TUTAG-27) 
The study was submitted to BAMR in June 2007.  A copy of the consultant report can be 
found on the OM&R server site for Little Mill Creek.  The report provided 5 options for 
repair and modification of the treatment system. A summary of the options follows: 
Option 1.  Control of the flow of water from the gas well to lesson the amount of     
                 water that the system treats. 
Option 2.  Modify the system to more effectively remove iron. 
Option 3.  Enlarge the system to more effectively treat the discharge. 
Option 4.  Combine Options 2 & 3 which requires additional property for treatment. 
Option 5.  Aeration of the discharge to improve iron removal. 
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WATERSHED RESTORATION INFORMATION: 
 This project was one of numerous projects completed in the Mill Creek watershed.  The 

treatment projects in the watershed are part of a broader agenda to improve the water quality 
in the Clarion River Basin. 

 Little Mill Creek provides 25% of the total flow of Mill Creek.  It is the first major tributary 
to detrimentally impact Mill Creek near its headwaters.  It contributes 30% of the iron. 68% 
of the manganese, 56% of the aluminum, 705 of the acidity and 60% of the sulfates found in 
Mill Creek.   (Headwaters Charitable Trust WR-4). 

 Funding Partners: 
1. Mill Creek Watershed Coalition 
2. PADEP 319 Grants 
3. Trout Unlimited 
4. Pennsylvania Coalition for Abandoned Mine Drainage 

 
PROPERTY OWNER INFORMATION: 

 Site A is currently owned by Robert and Vicky Ishman, Corsica, PA.  BAMR does not have 
easements from the Ishman’s.  The property was originally owned by Marvin and Judy 
Hanlon. 

 Site B site is owned by Michael A. and Charles T. Kotchey , Pittsburgh, PA. 
 The Consent for Right of Entry agreements obtained for this project are standard construction 

easements for building the treatment system and contain language for perpetual treatment. 

SYSTEM PERFORMANCE EVALUATION: 
 Site A Inspection:  Not completed due to snow cover and frozen discharges.  Access to the 

site via snowmobile on 1/21/09 confirmed no flow. 
 Completed By:  Jeffrey J. Westrick, Douglas Stewart, Jon Smoyer  
 Observations:  To be noted after snow cover melts. 

 
 Site B Inspection:  Not completed due to snow cover and frozen discharges.   
 Completed By:  Jeffrey J. Westrick, Douglas Stewart, Jon Smoyer  
 Observations:  To be noted after snow cover melts. 

 
 

Water Quality Trends and System Performance: Site A 
1.   Influent water quality has remained consistent.           
2.   System effluent pH ranges from 4.2 to 5.7. 
3.   System still removing 400 to 500 mg/l of acidity; 1 to 2 mg/l of iron and 30 to 40 mg/l of   
      aluminum. 

 
Water Quality Trends and System Performance: Site B 

1.  Influent water quality has remained consistent.   .  
                   2.  System effluent pH ranges from4.2 to 5.7. 

3.  System still removing xx to xx mg/l of acidity; xx to xx mg/l of iron and xx to xx mg/l of     
     aluminum. 
4   System flow rates exceed design flow rates.  

 
 

PROJECT SUCCESS: 
1. Site A is performing as designed.   
2. Site B passive treatment system is not currently producing water quality as good as 

originally anticipated. 
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TASK FORCE RECOMMENDATIONS: Site A and Site B 

 As-Built Drawings need to be completed and recorded; particularly relating to the piping 
systems and critical system elevations. 

 Any changes made during OM&R operations to the piping systems, valves, cleanouts, water 
levels, etc. need to be added to the original As-Built Drawings and recorded as revised As-Builts 
with dates. 

 System water sampling needs to be performed consistently and at regular time intervals to 
provide for reliable system analysis. 

 Accurate flow data needs to be collected at the same time as system water sampling to 
provide for reliable system analysis. 

 Water sampling data needs to be recorded in one (1) central location and reviewed on a 
regular basis by the O&M Section to monitor system performance. 

 Flow measurements, sample collection and data recording should be done by one (1) or two 
(2) people in the O&M Section to ensure reliability and accountability.  

 All Right of Entry agreements; As-Built Drawings, sampling location points and descriptions, 
SIS IDs, sampling data and analysis, OM&R operations, system changes, dates, costs, etc. for 
each treatment system need to be recorded in one (1) central location by the O&M Section. 

 A continuous flow recorder should be installed at any future site during project development 
to provide more accurate flow data to the project designer and could be reused over and over.   

 A continuous flow recorder should be designed and built into the treatment system to provide 
more accurate and reliable flow data for system analysis by the O&M Section. 

 
It must be considered in the final analysis of recommendations that an evaluation of Sites A and 
B utilizing the Risk Analysis Matrix presented in the Mine Drainage Treatability and Project 
Selection Guidelines June 10, 2008 would classify the risk of treatment as “very high”. 
 
 
SCOPE OF WORK RECOMMENDED: Site A 

 Evaluation to be completed after snow cover melts.  
 
SCOPE OF WORK RECOMMENDED: Site B 

  Evaluation to be completed after snow cover melts.    
 
 
ATTACHMENTS: 

 Appendix A:   Site A Schematic And Sample Point Locations. 
 Appendix B:   Site B Schematic And Sample Point Locations. 
 Appendix C:   SIS Sampling Point IDs for the Site A.  
 Appendix D:   SIS Sampling Point Inventory Form for the Site A. 
 Appendix E:     Water quality Summary sheet for the Site A. 
 Appendix F:   SIS Sampling Point IDs for the Site B. 
 Appendix G:   SIS Sampling Point Inventory Form for the Site B. 
 Appendix H:     Water quality Summary sheet for the Site B. 
 Appendix I:  Little Mill Creek Location Map 
 Appendix J:   Directions to the Project Site



 

APPENDIX A 

SITE A SCHEMATIC AND SAMPLE POINT LOCATIONS 

 

 



 

APPENDIX B 

SITE B SCHEMATIC AND SAMPLE POINT LOCATIONS 

 

 



 

Appendix J 

 
 
Directions to Site: 
Start – 286 Industrial Park Rd, Ebensburg, PA 
 
- Turn left at Mini Mall Road                                        0.3 mi 
- Turn left at US-22                                                       0.1 mi 
- Take the ramp onto US-219 N                                    1.8 mi 
- Take the US-219 Bus exit toward Ebensburg             0.4 mi 
- Turn left at US-422                                                   49.5 mi 
- Take the PA-28 N ramp to New Bethlehem              0.6 mi 
- Merge onto PA-28 N                                                30.9 mi 
- Turn left at Summerville / Corsica Rd.                      3.9 mi 
- Turn left at US-322                                                     2.4 mi 
- Turn right at PA-558 / Potter Rd.                               0.6 mi 
- Turn right at Asbury Rd. / TR-561                             0.2 mi 
-In one quarter mile turn left at an unnamed dirt road 

- Site A is about a half mile up this road. 

-To reach site B continue on TR-561 until you approach a bridge.   

-The site is on the right.  A yellow gate blocks the access.
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BAMR Monitoring Point ID:  HNPONDOUT (191)       

Description:  
                  Final Pond discharge.  Sampled from outlet of principal spillway pipe from Final Pond into R
 
                    Spillway. 

            
NOTES:                      Small red italicized entries indicate lowest detectable limit.  Sample analysis for this parameter was 

           

SAMPLE Flow pH 
Field 

Conductivity 

Acidity Alkalinity I
Total Net Total Net Total Ferrous

Lab "Hot" Calculated Lab Calculated Fe Fe+2 % T
Date Source (gpm) (lab) (umhos/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) %

01/06/2003 7486-426 45.0 6.7 - 0.000 0.000 46.400 46.400 2.090 0.160 0.0
04/15/2003 7411-191 20.0 6.8 - 0.000 0.000 31.000 31.000 0.553 0.190 0.3
05/29/2003 7411 No Flow - No Sample Taken - - - - - - 
07/01/2003 7411 No Flow - No Sample Taken - - - - - - 
08/06/2003 7411-191 4.0 7.0 - 0.000 0.000 50.000 50.000 0.481 0.110 0.2
09/09/2003 7411-191 - 6.6 - 0.000 0.000 22.400 22.400 0.086 0.080 0.9
10/07/2003 7411-191 3.5 4.8 - 47.200 39.000 8.200 0.000 0.233 0.070 0.3
11/06/2003 7411-191 10.0 4.6 - 85.000 76.000 9.000 0.000 0.143 0.110 0.7
02/15/2005 7411-191 - 4.5 - 132.600 122.600 10.000 0.000 0.300 0.150 0.5
03/31/2005 7411-191 24.0 4.5 - 79.600 71.000 8.600 0.000 0.300 0.130 0.4
03/08/2006 7411-191 - 4.8 - 57.200 57.200 9.200 0.000 0.300 0.130 0.4
06/15/2006 7401191 - 4.8 - 55.800 46.600 9.200 0.000 0.300 0.150 0.5
08/15/2006 7401191 - 5.3 - 9.200 0.600 8.600 0.000 0.300 0.110 0.3
10/11/2006 7401191 - 6.6 - -1.200 0.000 14.800 16.000 0.300 0.020 0.0
12/18/2006 7401191 - 5.0 - 55.400 46.200 9.200 0.000 0.300 0.040 0.1
03/14/2007 7401191 - 4.7 - 34.800 24.600 10.200 0.000 0.300 0.080 0.2
05/09/2007 7401191 - 4.4 - 135.400 127.200 8.200 0.000 0.300 0.100 0.3
08/08/2007 7401191 - 4.6 - 99.200 90.600 8.600 0.000 0.300 0.000 0.0
10/09/2007 7401191 - 4.4 - 126.800 119.000 7.800 0.000 0.823 0.000 0.0
12/12/2007 7401191 - 5.7 - 10.200 0.000 10.400 0.200 0.300 0.120 0.4
06/11/2008 7401191 - 4.3 - 112.400 105.400 7.000 0.000 0.468 0.290 0.6
09/10/2008 7401191 - 4.2 - 150.200 143.200 7.000 0.000 0.484 0.220 0.4

   -  -  0.000  0.000   #DI
   -  -  0.000  0.000   #DI
  Always insert a row here for entering new sample data in order for statistics to calculate correctly.  

Number Of Count 6.0 20.0 0.00 20.00 22.00 20.00 22.00 20.000 20.000 20.
Sample Dates  Max 45.0 7.0 0.00 150.20 143.20 50.00 50.00 2.090 0.290 #DI

22 Min 3.5 4.2 0.00 -1.20 0.00 7.00 0.00 0.086 0.000 #DI
  Average 17.8 5.2 #DIV/0! 59.49 48.60 14.79 7.55 0.433 0.113 #DI



 



 



 



 



 

 

APPENDIX  H 
 
 

Water Quality Data Summary

Markel ALD system
PA 1174
Clarion County Clarion TWP

SIS Monitoring Point Alias ID: (181) 70951

Description: Discharge from ald into sed pond  Sampled at 2 ft. rectangular weir.

Field Total Net Total Net Total
Flow pH Conductivity Lab "Hot" Calculated Lab Calculated Fe Fe+2 % To

Date Source (gpm) (lab) (umhos/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) %
12/20/2002 7411-042 - 6.4 - 28.00 0.00 133.60 105.60 114.000 98.490 0.86
1/6/2003 7486-416 - 6.3 - 39.40 0.00 82.40 43.00 106.000 104.000 0.98
1/9/2003 Sample Taken - - - - - - - -

3/14/2003 7485-714 - 6.4 1753.00 24.00 0.00 119.40 95.40 114.000 94.600 0.83
3/19/2003 7411-181 - 5.9 1546.00 151.80 106.20 45.60 0.00 83.700 - -
4/15/2003 7411-181 - 6.3 1764.00 60.80 0.00 112.60 51.80 112.000 - -
5/29/2003 7411-181 - 6.4 1721.00 66.80 0.00 124.40 57.60 117.000 - -
7/1/2003 7411-181 - 6.1 - 95.00 36.00 59.00 0.00 118.000 67.000 0.56

7/24/2003 0.00 0.00 #DIV
2/2/2005 7411-181 - 6.5 - 68.40 0.00 133.60 65.20 88.900 110.220 1.00

3/31/2005 7411-181 - 6.4 - 60.80 0.00 141.40 80.60 90.300 109.320 1.00
5/4/2005 7411-181 - 6.4 - 64.00 0.00 109.60 45.60 92.700 101.080 1.00

7/20/2005 7411-181 - 6.2 - 56.20 0.00 102.80 46.60 90.900 99.400 1.00
9/1/2005 7411-181 - 6.5 - 71.80 0.00 183.60 111.80 91.300 101.080 1.00
3/8/2006 7411181 - 6.5 - -34.60 0.00 156.60 191.20 98.470 106.280 1.00

6/15/2006 7401181 - 6.0 - 44.20 0.00 66.60 22.40 87.100 99.210 1.00
8/15/2006 7401181 - 6.2 - 37.40 0.00 72.60 35.20 98.300 97.560 0.99
12/18/2006 7401181 - 6.6 - 90.60 0.00 186.00 95.40 71.100 107.730 1.00
3/27/2007 4301054 - 6.6 - 44.40 0.00 179.80 135.40 88.900 0.000 0.00
5/9/2007 7401181 - 6.5 - 74.60 0.00 141.20 66.60 88.000 104.320 1.00

0.00 0.00 #DIV
0.00 0.00 #DIV

Always insert a row here for entering new sample data in order for statistics to calculate correctly.

Sample
Ferrous

MARKEL:MARKELALD Acidity Alkalinity Iro


