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WATERSHED DESCRIPTION 

 
The Pine Run Watershed is located in Southwestern Pennsylvania and flows west through Jefferson and 
Armstrong Counties in Pennsylvania.  The headwaters of Pine Run’s main stem originate just west of the 
town of Grange, Jefferson County (Figure 1).  Pine Run discharges into Mahoning Creek downstream of 
the town of Eddyville, Armstrong County.  The watershed boundary contains a total of four townships 
and one borough (Table 1). 
         

Armstrong County Jefferson County 
Redbank Township Perry Township 
 Porter Township 
 Ringold Township 
 Timblin Borough 

        Table 1: Municipalities in the Watershed 
 
The watershed covers approximately 33.1 square miles and has a total main stem length of approximately 
10.9 miles.  The Pine Run Watershed includes the following seven major tributaries: Caylor Run, Eagle 
Run, Middle Branch, Mudlick Creek, Nye Branch, Painter Run, and Sugar Camp Run.   
 
The watershed’s topography is characterized by a narrow floodplain at the headwaters that widens 
through the majority of the midsection and then narrows as it reaches its mouth.  The floodplain is 
surrounded by hilly topography with the highest hills rising up to 500 feet in elevation.  The steeper areas 
(> 25% slope) are concentrated on the lower portion of Pine Run near the mouth.  The elevation at the 
mouth of Pine Run is approximately 1,000 feet above sea level and rises to 1,676 feet at the upper 
reaches of the headwaters. 

 

 
   Figure 1: Pine Run Watershed 
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The majority of the watershed land cover is principally comprised of forested Upland Hardwoods and 
Northern Hardwoods with a few areas of Hemlock and Hemlock-Pine.  Forested land composes 
approximately 68% of the cover type followed by agriculture (17%), mining (13%), residential (<1%), 
and industrial (<1%) (Table 2).  Forested lands are predominately located on the tops and the steeper 
slopes of the hills; however, they are intermittently scattered throughout the entire watershed as well.  
Agricultural lands are concentrated primarily on the floodplains of the main stem and major tributaries of 
Pine Run, but are also scattered over the entire watershed.  Residential land use is concentrated in eight 
general areas within the watershed and includes the villages of Eddyville, Charlestown, McGregor, New 
Salem, Timblin, and Dora. In addition to these villages, there are residential developments along the main 
stem of Pine Run and along the Eagle Run floodplain north of Timblin.  There are two areas of 
industrial land use in the watershed; the first is the non-operational Dora coal cleaning plant, and the 
other is a greenhouse that is currently in production.  Mining lands are generally located on the gentle to 
moderately sloped hillsides at an elevation between 1,300 and 1,700 feet, where the Kittanning coal 
seams are exposed.  Mining practices in the watershed generally consist of gas wells, strip mining, deep 
mining and/or drift mining. Gas wells in the watershed do not contribute non-point source (NPS) 
pollution, as no sludge accumulation was observed.  
 
The Pine Run Watershed has historically been a heavily coal-mined area.  As a result, the area suffers 
from prolonged exposure to Abandoned Mine Drainage (AMD), which has rendered it lifeless for much 
of its drainage.  The entire main stem, Caylor Run, and the upper section of The Nye Branch are listed 
on the Department of Environmental Protection’s (DEP) 303(d) list of impaired waters due to the high 
levels of metals in its water.      
 

Land Use 
 Type 

Estimated      
Acres 

   Estimated           
  Square Miles 

    Percentage 

Agricultural 3,621 5.65 17.07 
Mining 2,844 4.44 13.41 
Residential 190 0.30 0.91 
Forested 14,457 22.59 68.25 
Industrial 72 0.12 0.36 
Total 21,184 33.1 100.00 

 Table 2: Major Land Use Types 
 

Based on the concerns of The Pine Run Watershed Association and individual citizens (as expressed 
during meetings and numerous conversations during field data collection), the major objectives are:  

• Protect natural resources, scenic beauty, and historic landscape; 
• Enhance recreation opportunities; 
• Encourage sustainable land use/economic development; 
•  Return abandoned mine lands to their original (pre-mining) condition; 
• Improve water quality; 
• Passively treat AMD;  
• Protect ground water; 
• Return Pine Run to a viable cold water trout fishery;   
• Work to remove Pine Run from the 303(d) list. 
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IDENTIFICATION AND SUMMARY 
OF PROBLEM AND 

POLLUTION SOURCES 
 
The Pine Run Watershed Assessment was developed to inventory and catalog non-point source (NPS) 
pollution concerns and provide a holistic approach to the remediation of the categorized sites.  The 
major pollution concern in the watershed is derived from AMD.  The goal of this project is to provide a 
series of management recommendations to address the major NPS pollution issues and concerns of the 
communities within the watershed as identified in the Pine Run Watershed Assessment and TMDL 
Reports.  
 
 
Abandoned Mine Drainage (AMD) 
 
The major water quality issue with the main stem of Pine Run is derived from high concentrations of 
metals and acidity (Table 3).  The sources of these elevated levels are caused by AMD discharges from 
past coal mining operations within the study area.  Although there are a multitude of discharges ranging 
from very degrading to no effect on the water quality, the high concentrations of metals and acidity can 
be attributed to four major areas.  These major areas include Weisner Hollow/Dora Cleaning Plant, 
Caylor Run, The Corbettown Discharge, and The Harmon Tipple area.  The following data (Table 3) 
indicates main stem water quality averages at various sites during the Pine Run Assessment (displayed in 
Figure 2). 
 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Table 3: Main Stem Water Quality (mg/L) 
 

Field 
# 

pH Conductivity Alkalinity Acidity Fe Mn Al SO4 TSS

Pine 
169 

7.70 292 55.20 0.00 0.66 0.06 0.83 125 6 

Pine 
168 

7.02 386 26.80 0.00 4.43 0.69 0.42 165 15 

Pine 
166 

7.09 664 24.80 0.00 2.82 0.77 1.67 297 16 

Pine 
163 

6.35 563 9.20 17.60 6.36 2.37 2.50 258 15 

Pine 
161 

6.34 519 6.40 20.00 3.71 1.98 1.19 202 13 

Pine 
158 

6.07 454 6.8 10.40 1.61 0.53 177 15 

Pine 
156 

6.45 474 6.40 8.40 3.57 1.75 1.49 221 17 

Pine 
154 

6.50 482 8.80 12.80 2.86 1.52 1.24 180 12 
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 Figure 2: Main Stem Water Quality Sample Locations 

 
 

The following graph depicts spikes in metals and acidity concentrations on the main stem of Pine Run 
(Figure 3).  This along with the mass loadings associated with these sites are the basis for identifying them 
as the most degrading to the main stem of Pine Run. 
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Resource Extraction 
 
There are five locations on the main stem of Pine Run where resource extraction derived NPS pollution 
is evident (Figure 4).  All five of these pollution sources are the result of coal refuse piles.        
   

 
 

  
  Figure 4: Location of Coal Refuse Piles on Main Stem 

 
 
 
The proximity to the main stem and the AMD runoff is the major concern of these discharges.  There is 
no discharge from these sites during dry conditions; however, during stormwater events AMD flows 
directly into Pine Run.  Remediation of these sites will include sampling of the piles to determine if they 
could be used as fuel for co-generation coal power plants.  If they are determined to have usable coal 
deposits, they should be removed and used.  If they are not suitable for power generation, they should be 
graded and capped with an impervious material.     
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Agriculture  
 
There are five major areas of visible agricultural impacts on the main stem of Pine Run.  All of these 
areas are located in the upper half of the watershed in the broad floodplain section (Figure 5).  The 
primary contributor of NPS pollution for all of these sites can be attributed to livestock access on the 
stream.  These sites are closely related to a lack of riparian buffers associated with this area.  The total 
stream length affected is approximately 6,116 feet (Table 4), of a total length of 56,760 feet, and would 
require best management practices (BMPs) in the form of both fencing and plantings. 
 

 

 
     Figure 5: Agricultural Impacts on the Main Stem 
 

 
Field  
Number 

Comments Stream Bank 
Fencing and 
Plantings 
Needed (feet) 

Latitude/ 
Longitude 

Pine 6 Pastureland, no riparian buffer, 
heavy stream bank erosion, hillside 
eroding, animals in stream.  

860 N 40° 58’ 24.3” 
W 79° 8’ 9.8” 

Pine 5 Pastureland, no riparian buffer, no 
stream bank fencing, heavy erosion.  

722 N 40° 58’ 2.9 
W 79° 8’ 43 

Pine 35 Pastureland, major stream bank 
erosion, no riparian buffer, animals 
in stream. 

2604 N 40° 58’ 6.6” 
W 79° 10’ 19.6” 

Pine 54 Pastureland, stream bank fencing 
present however, too close to stream 
bank, no riparian buffer.     

678 N 40° 57’ 52.7” 
W 79° 11’ 13” 

Pine 59 Pastureland, animal crossing, no 
riparian buffer.  

1252 N 40° 57’ 54.4” 
W 79° 12’ 9.2” 

 Table 4: Main Stem Agricultural Impacts 
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The producer farming these will be encouraged to re-establish the riparian zones and fence out his/her 
livestock.  Doing this will have a positive impact on the stream by reducing sedimentation, filtering 
nutrients, slowing stormwater, decreasing water temperature, and creating better habitat for both 
terrestrial and aquatic species.   

 
To address agriculture concerns, the Pine Run Watershed Association will work with the appropriate 
County Conservation Districts to contact farmers and make them aware of programs to assist with 
implementing agricultural BMP’s.  If necessary, funding may be applied for to assist with 
installation of these soil conserving measures. 

 
Urban  
 
There are four major areas of erosion caused by urban impacts on the main stem of Pine Run.  Like the 
aforementioned agricultural impacts, these sites are located in the broad floodplain section of the main 
stem (Figure 6).  All of these sites are caused by landowners mowing their yards up to the streambank 
(Figure 7), and eliminating the riparian buffer (Figure 8).  Table 5 shows the height and length of the 
effected areas.    
 

 
            Figure 6: Location of Urban Impacts on the Main Stem. 
 
 
 

        
     Figure 7: Pine 12                                     Figure 8: Pine 17 
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Figure 9: Pine 61 

 
 

Field Number Height (feet) 
 Bank Erosion 

Length (feet) 
Bank Erosion 

Latitude/ 
Longitude 

Pine 12 8 30 N 40° 57’ 48.2” 
W 79° 13’ 32.9” 

Pine 17 4 150 N 40° 57’ 54.5” 
W 79° 9’ 45.4” 

Pine 55 6 74 N 40° 57’ 51.7” 
W 79° 11’ 37.5” 

Pine 61 8 147 N 40° 57’ 53.7” 
W 79° 8’ 53.6” 

                 Table 5: Size of Effected Urban Impacts on Stream Bank 
 
 
The highest priority of these urban erosion sites is Pine 61 (Figure 9).  During high flow events, the 
current is eroding the above pictured bank at a relatively high rate.  The landowner has expressed 
concern that his on lot sewage system’s leech field is in jeopardy of being infiltrated by the flow of Pine 
Run and to a lesser extent his house.  This site should be considered as a prime candidate for a 
traditional stabilization method (e.g., rip-rap), because of the limited space and the environmental 
impact that would result if the leech field was breeched.  The remaining three urban erosion sites would 
require the application of bio-engineering techniques as they will allow the stream to maintain its natural 
path and structure as well as prevent impacts over a long period of time.   
 
The major water quality impairment in the Pine Run Watershed is due to AMD.  TMDL calculations 
have been done to establish load reductions for metals associated with this non-point source pollution.   
Other water quality impairments such as agriculture, urban and waste water will need additional water 
quality assessments to establish a baseline and to evaluate the effects of implementing non-point source 
controls. 
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A.  Impairment of Water Quality and Aquatic Life 

 

The Pine Run Watershed is degraded by AMD discharges from abandoned underground and surface 
coal mines.  Iron precipitate coats stream substrates in the mined areas.  A few discharges have high 
aluminum that precipitates after reaching the surface.  Mining is still taking place in the sub-basin, but 
on a much more limited basis than in the past. 
 
To better organize collected data, the Pine Run Watershed was further sub-divided into eight specific 
sub-study areas (Figure 10).  The sub-study areas were delineated based on their location and needs 
concerning remediation.  Each sub-study area was then examined individually and conservation 
recommendations were developed for each.   
 
TMDLs for the Pine Run Watershed are in draft form and information from the draft TMDLs has been 
included herein.  Labeled monitoring points identified in the implementation plan do not match with 
station labels in the TMDL.  However, in order to determine the success of implemented BMP’s, 
TMDL monitoring stations will be sampled to document load reductions.   
 
Periodic sampling of the TMDL stations to measure metal concentration in Pine Run and tributaries 
will be compared on a regular basis to data obtained through the assessment and TMDL calculations. 
Comparing the metal concentrations will allow us to track load reductions as we sequentially place 
BMP’s within Pine Run Watershed.  When 50% of the recommended BMP’s are implemented, we 
expect a 50% reduction in stream metal loading. 
 
    

 
  Figure 10: Sub-Study Areas 
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Sub-Study Area 1 - Weisner Hollow 
 
The major pollution concern in Sub-Study Area 1 is Weisner Hollow.  The Weisner Hollow site is a 
former coal cleaning facility which was operated by the now bankrupt Doverspike Coal Company.  The 
site consists of two large coal refuse piles and a large industrial structure used for separating coal from 
spoil.  The larger of the two refuse piles is situated so that it acts as a dam (Figure 11).  During the field 
observation portion of the Pine Run Assessment, the water discharging from this site was being actively 
treated, resulting in limited water quality data.  Currently, the water discharging from the site is not being 
treated and is contributing AMD to the main stem of Pine Run.  The Pine Run Watershed Association 
and the DEP Bureau of Abandoned Mine Reclamation (BAMR) developed a water quality and flow 
monitoring schedule for the site.  With assistance from the Jefferson Conservation District, water 
samples and flows were collected at nine separate points monthly for sixteen months. 
 
 
 

 
  Figure 11: Weisner Hollow Boney Pile/Dam 
 
 
Due to the size and complexity of the site, cost estimates and identification of appropriate BMP’s will 
require further analysis and are not available at the time of this report. BMP’s, costs, and loading 
calculations will be prepared and included as part of an application for funding. 
 
The bond for the Weisner Hollow site has been turned over to BAMR, and they are currently working 
on site assessment and conceptual designs for the remediation of the site.  Early indications from the 
site assessment suggest that the bond forfeiture dollar amount will not be sufficient to cover the 
expense of the required site remediation.  Funding from other sources, such as Growing Greener, will 
be needed to offset the cost of reclamation and should be applied for based on BAMR’s 
recommendations.  The Weisner Hollow site is the furthest upstream substantial contributor of water 
quality degradation on the main stem of Pine Run and should be considered as a top priority for 
remediation. 



Pine Run Watershed Implementation Plan 13

The remainder of Sub-Study Area 1 consists of an unnamed tributary which is located upstream of the 
Weisner Hollow Site (Figure 12).  Field observations indicated this tributary is of high quality in regard 
to non-point source (NPS) pollution.   
 
 
 

         

 
  Figure12: Sub-Study Area 1 
 
 
 
 
 
 
Sub-Study Area 2 
 
Sub-Study Area 2 consists of the headwaters of Pine Run, two unnamed tributaries, and the Middle 
Branch (Figure 13).  This portion of the watershed is mostly forested, with the exception of sparse 
residential homes and reclaimed strip mines.  Agricultural impacts are minimal.  As the water quality 
suggests and field observations determined (Table 6), the headwaters of Pine Run are of high quality with 
regard to NPS pollution.         
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  Figure 13: Sub-Study Area 2 

 

Table 6: Sub-Study Area 2 Water Quality 
 
 
The Middle Branch of Pine Run is not affected by AMD or increased sedimentation.  As Table 6 shows 
(Pine 014) its waters (at the mouth) are alkaline and have no measurable concentrations of metals.  The 
riparian zones on the lower half of the stream are narrow or nonexistent; however, no signs of 
accelerated erosion are evident.  Because of this, thermal pollution (heating of the stream by sunlight) 
during the summer months is a concern; however, should be considered a lower priority to other 
concerns within the watershed.   
 
A macroinvertebrate survey was conducted at the mouth of the Middle Branch (Figure 13, 167) and 
findings (Attachment 1) indicate relatively good biological stream health.  Although not many 
macroinvertebrates were found (1.66 per square foot), the insects that were collected are considered 
sensitive or facultative with regard to NPS pollution concerns.  The overall condition of the Middle 
Branch, with regard to NPS pollution, should be considered as fair to good when compared to other 
sub-watersheds within the study area. 
 

Field # pH 
SU 

Conductivit
y 
umhos/cm 

Alkalinit
y 
mg/L 

Acidity 
mg/L 

Fe 
mg/L

Mn 
mg/L

Al 
mg/L

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM

Pine 008 8.25 380 NA NA NA NA NA NA NA NA 
Pine 009 8.3 370 NA NA NA NA NA NA NA NA 
Pine 169 7.70 292 55.20 <0.01 0.66 0.06 0.83 125.0 6.00 N/A 
Pine 014 7.91 525 106.00 <0.10 <0.04 <0.03 <0.01 159.0 2.00 359.0

Pine 021 4.08 240 <0.01 16.00 0.25 0.98 1.27 91.00 17.0 25.0 
Pine 020 3.29 650 <0.01 58.00 1.41 3.70 3.94 233.0 2.00 50.0 
Pine 019 6.17 225 54.00 <0.01 12.90 2.40 <0.01 64.0 152.0 36.0 

Pine 015 3.58 540 <0.01 36.00 0.67 4.15 3.03 214.0 <0.01 132.0



Pine Run Watershed Implementation Plan 15

The major NPS pollution concern in Sub-Study Area 2 is derived from AMD and is located on the 
furthest downstream unnamed tributary in the sub-study area.  There are three discharges that 
contribute to the poor water quality at the mouth (Figure 13 and Table 6) of this tributary.  Two of 
these discharges (Pine 020 and 021) are net acidic and contain a moderate concentration of metals.  
Abatement recommendations would be to construct a successive alkaline producing system (SAPS), 
which would increase alkalinity and pH and allow metals to precipitate.  However, due to ground area 
limitations, these systems are not feasible and current technology is not available to passively treat these 
discharges.  The third discharge (Pine 19) is net alkaline and contains a high concentration of iron, and 
could be treated with a constructed wetland.  However, like Pine 020 and 021, this discharge lacks the 
necessary land area to construct a passive treatment system and active treatment would not be 
financially practical.  As such, these discharges will be considered a low priority for remediation.  
 
As other sub-study areas are remediated and Sub-Study Area 2 becomes a priority, additional 
information will be necessary to acquire Section 319 funding.  
 
 
 
 
 
Sub-Study Area 3 
 
Sub-Study Area 3 consists of Caylor Run and a small unnamed tributary (Figure 14).  The dominant land 
use of the area is agriculture and reclaimed strip mines.  Caylor Run has been dammed to create a 
privately owned recreational reservoir, in which fishing is the major use.  There is one NPDES permit in 
the sub-study area, which is for Cogentrix Inc’s non-publicly owned sewage treatment facility (permit 
number PA0104396) (DEP 2002).  The outfall point (Pine 137, Figure 15) of the aforementioned permit 
is located approximately two hundred yards downstream of the dam’s breast on Caylor Run.  
  

 
             Figure 14: Sub-Study Area 3 
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The unnamed tributary in Sub-Study Area 3, has an intermittent flow and is unaffected by NPS 
pollution concerns.  Its riparian zones are comprised of low lying brush and grasses that do little to 
protect the stream from thermal pollution; however, its stream banks are erosion free.  
 
Caylor Run is the most NPS pollution affected tributary in the Pine Run Watershed.  The up-stream 
section of Caylor Run (upstream of the reservoir) is primarily used as agricultural pastureland and has no 
AMD pollution concerns (see Pine 110, Table 7).  However, the pasturelands in this area are in need of 
stream bank fencing, crossings, and riparian zone improvements in the form of plantings. 
 
 

Table 7:  Sub-Study Area 3 Water Quality 
 
 
 
The downstream section of Caylor Run (Figure 15) is heavily affected by AMD and agricultural impacts 
are numerous.  There are nine major discharges on Caylor Run (Table 7, Figure 15) and their combined 
flow makes up the total flow of the tributary and is the reason it is listed on the PA DEP 303(d) list of 
impaired waters.  The waters that flow into the reservoir (upstream of discharges) have not been 
observed discharging to the lower section of the tributary, for unknown reasons.  Likely explanations 
include unusually dry conditions over the assessment period and/or loss into the groundwater.  In 
addition to these nine discharges, there is a large section (approximately 600 feet by 300 feet) of an 
abandoned strip mining operation, directly uphill from the discharges, that needs reclamation work. 

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L

Mn 
mg/L

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM

Pine 
036 

4.34 1160.00 <0.10 22.80 3.12 6.40 2.16 435 18 615.6

Pine 
110 

7.15 467.00 43.20 <0.10 0.11 <0.10 0.11 44.04 5 200 

Pine 
131 

5.30 985.00 2.40 9.20 6.94 5.38 1.96 474.8 92 28.6 

Pine 
132 

5.22 955.00 3.20 4.80 7.62 2.58 1.39 397.3 12 14 

Pine 
133 

5.89 672.00 21.20 <0.10 5.57 5.08 0.22 444.4 7 40.2 

Pine 
134 

6.23 610.00 20.00 <0.10 6.15 6.75 0.82 371.3 7 4.5 

Pine 
135 

3.54 1525.00 <0.10 217.00 60.40 15.6 23.7 854 17 44.87

Pine 
136 

2.98 1365 <0.10 472.00 127.30 19.8 40.7 1244.0 80 4.5 

Pine 
137 

2.37 7040 <0.10 800.00 1323.0 50.3 166.0 5126.0 46 <1 

Pine 
138 

4.02 1804.00 <0.10 226.00 95.00 21.9 32.4 974.0 1 23.6 

Pine 
139 

3.16 1372.00 <.0.10 244.00 22.80 10.06 24.60 617.6 15 12 

Pine 
140 

6.16 697 32.0 20.8 23.10 6.56 0.63 525.8 13 140 
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Monthly water quality samples and flow data have been collected for the Caylor Run discharges (see 
Attachment 1); however, treatment requirements are not determined.  Due to the complexity of the site 
and number of discharges associated with the site, the first action taken was to apply for a grant to design 
a treatment system.  Growing Greener Grant #4100026921 was awarded in 2004 to the Jefferson County 
Conservation District to design a treatment system and determine the cost associated with construction.  
Consolidation and treatment of the nine discharges will reduce metal loading significantly and remove 
the lower section of Caylor Run from the 303(d) list of impaired waters. 
 
 

 
Figure 15: Downstream of Caylor Run Reservoir 

 
 
 
The agricultural impacts on the lower section of Caylor Run are numerous.  The entire length of this 
section is in need of stream bank fencing, and riparian buffers are nonexistent.  The agricultural producer 
uses the stream as a passageway to move his cattle through a tunnel into and out of this area (Figure 16).  
A nutrient management plan, BMPs, and a new method of livestock transportation should be applied to 
this site.    
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       Figure 16: Cattle Passageway Through Caylor Run 

 
The Caylor Run discharges and agricultural impacts are considered as a high priority for treatment in the 
Pine Run Watershed.  Macroinvertebrate sampling at the mouth of Caylor Run resulted in no data, 
meaning Caylor Run is void of aquatic life.  Macroinvertebrate sampling of Pine Run, upstream and 
downstream of Caylor Run, indicates water quality is substantially impaired downstream of Caylor Run 
(Table 8). 
 
 
 

Pine Run Upstream of Caylor 
Run 

 Pine Run Downstream of 
Caylor Run 

 

Taxa # Taxa # 
Chironomidae 30 Tipulidae 1 
Tipulidae 1 Chironomidae 3 
Simulidae 2 Hydropsychidae 5 
Hydropsychidae 5   
Philopotamidae 6   
Oligochatea 1   
Physidae 1   
Heptageniidae 1   
macros/ft2 23.5 macros/ft2 4.5 
Becks Biotic Index 7 Becks Biotic Index 2 
Shannon-Weaver Mean 
Diversity 

1.8 Shannon-Weaver Mean Diversity 1.35

  Table 8: Upstream/Downstream Macroinvertebrate Sampling of Caylor Run.  
 
 
BMP’s, costs, and loading calculations will be prepared and included as part of an application for 
funding. 
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Sub-Study Area 4 
 

Sub-Study Area 4 consists of the Nye Branch and two unnamed tributaries (Figure 17).  This area of the 
watershed is predominately forested land and reclaimed strip mines.  Agricultural lands are common on 
the higher elevations and the town of Porter is located at the Southeast corner of the Nye Branch.  
Portions of the Nye Branch are listed on the PA DEP 303(d) list of impaired waters for high metal 
concentrations.  The major cause of its high metal concentrations are derived from deep mine discharges, 
as all strip mined areas on the Nye Branch seem to be reclaimed at a high level.  The upstream most 
unnamed tributary in the sub-study area is heavily affected by AMD and the downstream unnamed 
tributary is unaffected by NPS pollution. 
                 

 
Figure 17:  Sub-Study Area 4 

 
 
The source of NPS pollution on the upstream most tributary in Sub-Study Area 4 is derived from a 
reclaimed strip mine.  Although reclaimed, field investigation indicated numerous AMD discharges 
(Figure 18) emanating from the western slope of the operation in the form of seeps.  These seeps collect 
in various locations and enter the unnamed tributary, resulting in iron staining of the substrate in the 
upper half of the tributary.  As Table 9 indicates, the concentrations of AMD pollutants are high, but are 
neutralized by large flow springs.  This mixing of seeps and springs results in fairly good water quality at 
the mouth of the tributary as shown in Table 9, Pine 033.  For this reason treatment of this site is not 
advised because the financial burden would outweigh the environmental good of the project.  
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Figure 18: Upstream Most Tributary in Sub-Study Area 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Table 9: Upstream Most Unnamed Tributary Water Quality Data 
 
 
 
The Nye Branch (Figure 19) is impaired due to high metal concentrations.  The major contributor to the 
high metals is the result of a single discharge (Pine 098) at the headwaters of the Nye Branch (Figure 20).  
Monthly sampling and flow measurements have been conducted and a conceptual design report has been 

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L

Mn 
mg/L

Al 
mg/L

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

Pine 
026 

2.80 2400.00 <0.10 641.0 68.20 2.75 88.90 1360 2 3 

Pine 
030 

7.30 1200.00 NA NA NA NA NA NA NA 1 

Pine 
049 

7.07 860.00 125.0 <0.10 2.14 0.51 <0.10 293.0 7 3 

Pine 
048 

5.80 1750.00 NA NA NA NA NA NA NA 2 

Pine 
047 

4.05 1990.00 <0.10 70.00 0.22 26.40 6.69 1185.0 52 10 

Pine 
050 

6.44 890.00 184.0 <0.10 3.97 1.93 <0.10 265.0 19 20 

Pine 
051 

6.20 670 NA NA NA NA NA NA NA 23 

Pine 
052 

2.80 1640.00 NA NA NA NA NA NA NA 1 

Pine 
053 

7.08 700.00 74.00 <0.10 .25 1.39 <0.10 293.0 2 20 

Pine 
033 

7.36 925.00 76.0 <0.10 0.32 0.53 0.11 340.0 7 50 
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drafted (see Attachment 2).  Treatment of this discharge would greatly increase the water quality of the 
Nye Branch and may have enough effect to remove it from the PA DEP 303(d) list of impaired waters.     
 

 
Figure 19:  Nye Branch Sample Locations 

 
 

 
Figure 20: Pine 098 

 
 

As Table 10 illustrates, the remainder of the discharges on the Nye Branch either have low metal 
concentrations or low flows associated with them.  The buffering capabilities of the Nye Branch should 
be considered as very good, as the water quality data in Table 10 illustrates.  The mouth water quality 
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(Pine 042) is net alkaline and has very little metals associated with it.  A macroinvertebrate survey was 
conducted on the mouth of the Nye Branch (Attachment 1) and shows the presence of sensitive and 
facultative aquatic insects indicating high quality water with regard to NPS pollution.       
 
          
 

Table 10: Nye Branch Water Quality Data 
 
 
Successfully treating the Pine 98 discharge will reduce loading to the Nye Branch by 30.7 lbs. Fe/Day 
and 9.1 lbs. Mn/Day. 
 
 
Sub-Study Area 5 
 
Sub-Study Area 5 consists of Painter Run, Eagle Run, and four unnamed tributaries (Figure 21).  The 
Borough of Timblin is situated at the southwest portion of the sub-study area and is the major urban 
development in the Pine Run Watershed.  Eagle Run and Painter Run are of high quality with regard to 
NPS pollution concerns (Table 11), as are three of the unnamed tributaries.  Results of a 
macroinvertebrate survey on Painter Run’s mouth indicate healthy populations of sensitive and 
facultative aquatic insects, while surveys conducted on Eagle Run’s mouth indicate the presence of 
sensitive and facultative aquatic insects in a lesser capacity.         
 
Although Eagle Run and Painter Run are relatively unaffected by NPS pollution, they do have point 
source pollution concerns.  There is currently no sewage facility for the Borough of Timblin and “grey 
water” has been observed flowing into Eagle Run and to a lesser extent Painter Run.  The mouth of 
Eagle Run shows the effects of the aforementioned sewage concerns as its substrate is covered with a 
slimy layer of organic substance.     
 
 
 

Field # pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

Pine 042 6.22 390.00 7.60 1.20 <0.10 <0.10 <0.10 154.00 1 517 
Pine 080 7.66 400.00 92.00 0.00 0.26 1.03 <0.10 101.00 1 50 
Pine 081 6.20 330.00 NA NA NA NA NA NA NA 50 
Pine 098 3.36 854.00 <0.10 154.0 39.0 9.70 13.70 398.00 2 73 
Pine 099 8.26 495.00 52.00 0.00 0.11 <0.10 <0.10 132.00 4 12 
Pine 100 7.09 302.00 13.20 0.00 <0.10 0.18 <0.10 118.00 4 5 
Pine 107 6.36 247.00 15.20 0.00 <0.10 <0.10 0.14 69.00 2 10 
Pine 108 4.35 228.00 0.00 27.20 <0.10 3.08 3.72 167.00 4 20 
Pine 109 4.42 450.00 0.00 36.80 0.20 3.42 5.67 191.00 5 1 
Pine 111 5.05 226.00 2.00 7.60 3.75 0.47 0.45 94.80 84 17 
Pine 112 4.97 330.00 1.20 10.00 0.20 0.73 0.83 126.40 24 112 
Pine 
113 

5.53 128 2.40 6.00 1.63 <0.10 2.80 52.40 106 10 

Pine 114 4.42 235.00 <0.10 18.80 <0.10 1.10 2.31 92.00 1 8 
Pine 115 4.48 227.00 0.00 16.00 <0.10 0.95 1.87 88.20 4 6 
Pine 149 4.65 419.00 3.60 14.40 <0.10 1.70 1.52 188.00 2 10 
Pine 150 3.10 749.00 0.00 92.80 4.20 1.03 5.01 153.00 1 25 
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  Figure 21: Sub-Study Area 5 

 
 

 Table 11: Sub-Study Area 5 Water Quality Data 
 

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L

Mn 
mg/L

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM 

Pine 
001 

6.31 843 74.80 4.40 51.04 4.55 0.23 312.30 6 1266 

Pine 
002 

6.83 425 56.00 <0.10 0.59 1.19 0.28 167 5 125 

Pine 
034 

7.50 700 NA NA NA NA NA NA NA 1 

Pine 
044 

7.05 350 57.00 <0.10 0.13 <0.10 <0.10 87 3 175 

Pine 
090 

7.30 220 NA NA NA NA NA NA NA NA 

Pine 
091 

8.10 230 NA NA NA NA NA NA NA NA 

Pine 
092 

7.20 540 76.80 <0.10 0.64 0.92 <0.10 383.00 10 3 

Pine 
093 

7.20 530 NA NA NA NA NA NA NA NA 

Pine 
094 

7.30 600 NA NA NA NA NA NA NA NA 

Pine 
096 

6.35 985 76.00 <0.10 24.10 15.90 <0.10 383.00 10 3 
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The major NPS pollution concern in Sub-Study Area 5 is the Corbettown Discharge (Pine 001).  The 
Corbettown Discharge emanates from a single location at the entrance of an abandoned deep mine 
(Figure 22).  This discharge is the largest producer of Iron in the Pine Run Watershed, in which it 
contributes approximately 610 pounds of iron per day.  The remediation of this discharge would not only 
potentially eliminate 111 tons of Iron per year from entering Pine Run, but will reduce loadings to allow 
the stream to meet applicable Chapter 93 water quality standards for metals.   Monthly water quality data 
and flow measurements have been collected and a conceptual design report (see Attachment 3) has been 
completed for this discharge.  A 319 Grant #4100028748 was received by the Jefferson Conservation 
District in 2005 for final design and construction of a passive treatment system at the Corbettown 
Discharge.  Construction will begin in the spring of 2006. 
 
 
 

 
  Figure 22: Corbettown Discharge 
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Sub-Study Area 6 
 
Sub-Study Area 6 is a historically heavily strip mined area with sparse agricultural and urban 
developments.  Its waterways include Sugarcamp Run and three unnamed tributaries (Figure 23).  Also 
included in the sub-study area is the Harmon Tipple Area, which is a former coal tipple that is in need 
of reclamation.  All four of the tributaries in Sub-Study Area 6 are affected to some degree by AMD.       

 

 
Figure 23: Sub-Study Area 6 

 
 
 
 
The most upstream tributary in the sub-study area is commonly referred to as the McGregor mine area.  
The major NPS pollution concern in this area is the McGregor Mine Discharge (Figure 23, Pine 097) 
(Figure 24).  Monthly water quality monitoring and flow measurements have been conducted 
(Attachment 1), and a conceptual design has been drafted (Attachment 4).  
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Figure 24: McGregor Mine Discharge 

 
 
 
The second most upstream tributary in Sub-Study Area 6 is affected by two AMD discharges (Pine 119 
and 120).  These discharges are similar with regard to water quality and flow characteristics, in that they 
are both net acidic with low iron and high manganese and aluminum concentrations.  The affect these 
discharges have on the receiving stream are minimal, as the tributary has excellent buffering capabilities.  
During high flow events there are two areas of erosion (Pine 117 and 118) on this tributary.  The cause 
of these erosion sites is due to its close proximity to Dry Ridge Road.  Dry Ridge Road runs parallel to 
the tributary and its impervious surface allows rain water to accumulate and discharge directly into the 
tributary, thus increasing the volume and velocity of the water.  The erosion sites and the AMD sites, on 
this tributary, should be considered as low priority NPS pollution concerns when compared to other 
sites within the Pine Run Watershed. 
 
The third most upstream tributary in Sub-Study Area 6 is located in the aforementioned Harmon Tipple 
Area.  The poor water quality at this tributary’s mouth (Pine 063, Table 12) is attributed to a deep mine 
discharge as well as seeps discharging from an abandoned strip mining operation.  The deep mine 
discharge (Pine 104) is net alkaline with relatively high iron and manganese concentrations.  The seeps 
from the abandoned strip mine are the major NPS pollution contributor to the aforementioned poor 
mouth water quality.  Treatment requirements for the strip mine would require the reclamation of 
approximately 9 acres of land.  Within the sub-study area there is also a large highwall that is in need of 
reclamation; however, it does not adversely affect the water quality of the tributary. 
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The final tributary in Sub-Study Area 6 is Sugarcamp Run.  As previously stated, Sugarcamp Run is 
affected by AMD discharges (Pine 122, 123, and 124).  Pine 122 and Pine 123 are low flow discharges 
(see Table 12) and have little to no affect on the water quality of Sugarcamp Run.  Pine 124 is a larger 
flow discharge with moderate metal concentrations and is net alkaline.  For these reasons, this discharge 
also has little effect on the water quality of Sugarcamp Run.  As Table 12 (Pine 045) illustrates, the water 
quality of Sugarcamp Run should be considered as fair to good. 
 
 

 

 Table 12: Sub-Study Area 6 Analytical Data 
 
 
 
An application for funding will be prepared to include BMP’s, costs, and loading calucations.

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L

Mn 
mg/L

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM

Pine 
045 

6.59 575 12.40 <0.10 <0.10 1.18 <0.10 254 6 116 

Pine 
060 

3.00 1400 <0.10 138.00 21.20 5.20 8.49 705 4 75 

Pine 
063 

3.51 700 <0.10 41.00 1.73 6.60 4.63 318 29 110 

Pine 
097 

5.96 1448 41.20 162.00 136.40 4.71 0.14 833 8 16 

Pine 
104 

6.80 672 84.00 <0.10 4.22 3.28 0.16 238 11 53 

Pine 
119 

3.36 564 <0.10 82.80 0.14 2.81 8.71 210 4 8 

Pine 
120 

4.67 670 4.80 45.20 <0.10 3.13 6.87 333 12 10 

Pine 
121 

5.97 1056 4.00 10.40 <0.10 4.25 0.22 582 5 22 

Pine 
122 

4.50 907 <0.10 19.60 <0.10 2.82 2.15 481 10 4 

Pine 
123 

5.95 574 5.60 4.00 0.59 1.65 1.51 247 25 3 

Pine 
124 

6.80 416 29.60 <0.10 2.35 1.36 0.19 153 8 60 
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Sub-Study Area 7 
 
Sub-Study Area 7 consists of two small unnamed tributaries and one large unnamed tributary.  The town 
of Eddyville is situated at the western corner of the sub-study area, near the confluence of Pine Run and 
Mahoning Creek.  There is a constructed wetland in the sub-study area, indicated by Pine 087 and 088 in 
Figure 25.  This wetland is a small multi-cell structure that was constructed by the Armstrong 
Conservation District in 1989.  As the water quality in Table 13 illustrates, the system reduces iron and 
acidity, but does little to reduce other contaminates.  Due to the low flow of the discharge and the large 
flow of Pine Run at its entry location, this site should be considered as a low priority with regard to the 
conservation needs of Pine Run Watershed. 
 

 
Figure 25: Sub-Study Area 7 

 
 
 

Table 13: Sub-Study Area 7 Water Quality 
 
 
 

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM 

Pine 
118 

3.12 716 <0.10 22.90 2.67 0.82 7.35 241 4 15 

Pine 
087 

4.13 1730 <0.10 355.00 195.20 9.00 9.56 1105 27 15 

Pine 
088 

2.90 1800 <0.10 224.00 35.40 8.60 9.01 135 6 15 

Pine 
041 

7.31 500 58.00 <0.10 <0.10 <0.10 <0.10 146 7 538 

Pine 
128 

7.86 797 57.00 <0.10 <0.10 <0.10 <0.10 374 17 28 
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The most upstream tributary in the sub-watershed is affected by NPS pollution in the form of AMD.  At 
its headwaters, indicated by Pine 118 (Figure 25), there is a discharge emanating from an abandoned deep 
mine entry.  As the water quality in Table 13 illustrates, this discharge is net acidic with moderate levels 
of metals.  This discharge is not a major concern when considering the conservation needs of the entire 
watershed, and should be considered as a low priority for future conservation projects. 
 
The remaining tributaries in the sub-watershed are of high quality with regard to NPS pollution.  Field 
investigations indicate a healthy riparian corridor, with no significant streambank erosion.  Both of these 
tributaries’ water quality (Pine 041 and 128 in Figure 25 and Table 13) should be considered as excellent.  
A macroinvertebrate survey was conducted at the large unnamed tributary’s mouth and indicates a very 
healthy biological community.  Conservation recommendations on the large unnamed tributary include 
public outreach and education for the residents who reside along the tributary.  The scope of this 
outreach should include the importance of riparian zones. 
 

BMP’s, costs, and loading calculations will be prepared and included as part of an application for 
funding. 
 
 

Sub-Study 8 
 
Sub-Study Area 8 consists of Mudlick Creek and three unnamed tributaries (Figure 26).  The major 
concerns in this study area are erosion due to agriculture impacts on Mudlick Creek and AMD impacts 
on the furthest downstream unnamed tributary.  The remaining two unnamed tributaries in the sub-study 
area are unaffected by NPS pollution concerns.  
   

 
  Figure 26: Sub-Study Area 8 
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The aforementioned AMD pollution concerns on the furthest downstream unnamed tributary are the 
result of a deep mine discharge (Pine 126) and a coal refuse pile just below the discharge.  The water 
quality of the unnamed tributary upstream of the discharge is of high quality with regard to NPS 
pollution concerns (see Pine 127 in Table 14).  The deep mine discharge (Pine 126, Table 14) is net 
alkaline with high concentrations of iron and manganese.  Due to the alkaline nature of the discharge and 
the tributary, the negative affect of the discharge is relatively short.  Noticeable iron staining on the 
tributary substrate is limited to approximately 50 feet down stream of the discharge.  The water quality at 
the mouth of the unnamed tributary (Pine 040) seems to be of high quality and macroinvertebrate 
sampling shows the presence of sensitive and facultative insects as well as numerous small fish.  For 
these reasons the AMD concerns on the unnamed tributary should be considered as a low priority for 
remediation.      
 
    

 Table 14: Sub-Study Area 8 Analytical Data 
 
 
The Major NPS pollution concern on Mudlick Creek is derived from agricultural impacts; however, there 
is an AMD discharge (Pine 151, Figure 26).  This discharge is net alkaline with a high concentration of 
iron and a low flow.  Due to the low flow associated with the discharge and the buffering capabilities of 
Mudlick Creek, this discharge has little affect on the water quality.   
 
The agricultural impacts on Mudlick Creek are located on the upper half of the tributary (Pine 146, 147, 
and 148; Figure 27) and are the result of livestock access to the stream (see Figure 28).  Streambank 
fencing, riparian plantings, and livestock stream crossings are needed to reduce sedimentation and 
nutrient loadings into Mudlick Creek.  There are two other sites on Mudlick Creek that are associated 
with erosion concerns; Pine 143 (Figure 27) is a stream crossing that is primarily used by ATV traffic, 
and Pine 142 (Figure 27) is streambank erosion caused by the lack of a riparian buffer.  Pine 141 and 
Pine 144 (Figure 27) are illegal dumping sites.  PA CleanWays should be contacted for assistance in 
coordinating a watershed wide cleanup effort.              
 
BMP’s, costs, and loading calculations will be prepared and included as part of an application for 
funding. 
 
 

Field 
# 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L

Flow 
GPM 

Pine 
040 

7.30 830 NA NA NA NA NA NA NA 120 

Pine 
046 

7.58 600 70.00 <0.10 <0.10 <0.10 <0.10 185 3 320 

Pine 
126 

6.80 1131 127.00 <0.10 23.30 5.98 <0.10 557 66 23 

Pine 
127 

7.05 450 14.80 <0.10 <0.10 <0.10 <0.10 172 6 18 

Pine 
130 

6.75 790 NA NA NA NA NA NA NA 55 

Pine 
145 

7.17 590 NA NA NA NA NA NA NA <1 

Pine 
151 

6.49 509 120.40 <0.10 27.20 1.93 0.55 79 91 8 
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Figure 27: Mudlick Creek 

 
 
 
 
 

 
Figure 28: Agricultural Site on Mudlick Creek (Pine 148) 
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Conclusion 
 
The Pine Run Watershed’s major NPS pollution concern is in the form of AMD from past mining 
activities.  Within the watershed, there are four major contributors to the AMD contaminates that are 
standing in the way of the Pine Run Watershed Association’s goal of returning Pine Run to a viable 
coldwater trout fishery.  The four areas are: Weisner Hollow, Lower Caylor Run, The Harmon Tipple, 
and The Corbettown Discharge.  These four areas should be the top priority when considering watershed 
restoration activities and grant applications.   
 

Pine Run Major Contributors to AMD 

 
   Figure 33:  Major Areas That Contribute 
            AMD to Pine Run 
   
Many of the non-AMD NPS pollution concerns can be overcome through community education and 
outreach within the watershed.  The cataloged agricultural sites within the watershed should be 
communicated to the appropriate county conservation district for guidance, remediation 
recommendations, and funding possibilities. 
 
The PA Department of Environmental Protection has an ongoing program to assess the quality of 
waters in Pennsylvania and identify streams and other bodies of water that do not meet water quality 
standards (WQSs).  Water quality standards are comprised of the uses (including anti-degradation) that 
waters can support and goals established to protect those uses.  Uses include, among other things, 
aquatic life, human health, and recreation, while the goals are numerical or narrative water quality criteria 
that express the in-stream levels of substances that must be achieved to support the uses. 
 
In the sub-basins, during the Pine Run Watershed assessment completed by CWM Environmental in 
2003, AMD and flow alterations were identified as major pollution causes.  Iron precipitate was noted as 
the major sediment in most of the watersheds.  The major pollution source is the extensive abandoned 
mining; however, other sources including agriculture and residential development also impact the sub-
basin.  No quantitative assessment of these other potential sources has been made due to the 
overwhelming impact of AMD on the watershed.  
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Treatment System 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Load Reduction 

 
 

111 Tons Fe/Year 
 
 
 

To Be 
Determined * 

 
 
 
 

To Be 
Determined * 

 
 
 

30.7 lbs. Fe/Day 
9.1 lbs Mn/Day 

 
 
 
 

To Be 
Determined * 

 
 
 

46.2 lbs Fe/Day 
1.5 lbs. Mn/Day 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Construction Cost 
 
 

$ 475,000 
 
 
 
 

$ 869,000 
 
 
 
 
 

$ 6.2 M 
 
 
 
 

$ 927,327 
 
 
 
 
 

$ 185,000 
 
 
 

$ 286,975 
 
 
 

 
 
 

SUMMARY TABLE OF PRIORITY SITES 

* BMP’s, costs, and loading calculations will be prepared and
included as part of an application for funding. 
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B. Total Maximum Daily Loads (TMDLs) 

 
TMDL calculations have not been EPA approved for impaired tributaries and segments within the Pine 
Run Watershed.  TMDLs are in draft form and information from the draft TMDLs has been included 
herein.  Labeled monitoring points identified in the implementation plan do not match with station labels 
in the TMDL.  However, in order to determine the success of implemented BMP’s, TMDL monitoring 
stations will be sampled to document load reductions. 
 
TMDLs are done to address the impairments noted on the 1996 Pennsylvania 303(d) list, required under 
the 1972 Clean Water Act, for streams in the Commonwealth to address non-point source pollution in 
water bodies that are deemed to be “water quality impaired.”  These are water bodies that do not meet 
PA DEP standards for their designated use.   
 
High levels of metals, and in some areas depressed pH, are impairments within the Pine Run Watershed.  
The impairments are a result of acid drainage from abandoned coal mines.  
 
One of the major components of a TMDL is the establishment of an in-stream numeric endpoint, which 
is used to evaluate the attainment of applicable water quality.  An in-stream numeric endpoint, therefore, 
represents the water quality goal that is to be achieved by implementing the load reductions specified in 
the TMDL.  The endpoint allows for comparison between observed in-stream conditions and conditions 
that are expected to restore designated uses.  The endpoint is based on either the narrative or numeric 
criteria available in water quality standards. 
 
The TMDL components are expressed as Load Allocations (LAs) that are specified above a point in the 
stream segments.  All allocations will be specified as long-term average daily concentrations.  These long-
term average concentrations are expected to meet water-quality criteria 99% of the time as required in 
PA Title 25 Chapter 96.3(c).  The following table shows the applicable water-quality criteria for the 
selected parameters. 
 

 
Applicable Water Quality Criteria 

 
Parameter 

Criterion Value  
(mg/l) 

Total  
Recoverable/Dissolved 

Aluminum (Al) 0.75 Total Recoverable 
Iron (Fe) 1.50 30-day average, total 
Manganese (Mn) 1.00 Total Recoverable 
pH * 6.0-9.0 N/A 
*The pH values shown will be used when applicable.  In the case of freestone streams with little or no 
buffering capacity, the TMDL endpoint for pH will be the natural background water quality.  These values 
are typically as low as 5.4 (Pennsylvania Fish and Boat Commission). 
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TMDL Segments 
 
TMDLs were done for the following segments to address impairments noted on the 1996 Pennsylvania 
Section 303(d) list of impaired waters, required under the Clean Water Act.  All impairments resulted 
from acid drainage from abandoned coal mines.  Each TMDL addresses the three primary metals 
associated with acid mine drainage (iron, manganese, aluminum) and pH. 
 

 
 Resource Extraction = RE 
 Cold Water Fishes = CWF 
 Surface Water Monitoring Program = SWMP 
 Abandoned Mine Drainage = AMD 
 

There are two active surface mining permits that contribute to daily loading in the Pine Run Watershed; 
the recently activated Falls Creek Energy Co., Inc. SMP 33030106 (NPDES PA0242373) Adams Mine 
and the Opal Industries, Inc. SMP 33960108 (NPDES PA0227315) Schreckengost Mine.  Discharges 
from both of these sites are assigned waste load allocations. All of the remaining discharges in the 
watershed are from abandoned mines and are treated as non-point sources. 
 
Each segment on the Section 303(d) list is addressed in a separate TMDL.  These TMDLs are expressed 
as long-term, average loadings. Due to the nature and complexity of mining effects on the watershed, 
expressing the TMDL as a long-term average gives a better representation of the data used for the 
TMDL calculations (Attachment 5).   
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POLLUTANT LOAD REDUCTIONS REQUIRED TO MEET TMDL 
 

 
The TMDL for the Pine Run Watershed consists of waste load allocations to the three permitted 
discharges and load allocations of sixteen tributaries (including Nye Branch and Caylor Run) and twelve 
sampling sites along the stream. 
 
Pine Run, Nye Branch and Caylor Run are listed as impaired on the PA Section 303(d) list.  Both high 
metals and other inorganics (sulfates) from AMD are the cause of the degradation to the stream. 
Although pH is not listed, in some areas data indicates depressed pH.  For pH, the objective is to reduce 
acid loading to the stream that will in turn raise the pH to the acceptable range.  The result of this 
analysis is an acid loading reduction that equates to meeting standards for pH.  
 
An allowable long-term average in-stream concentration was determined at each point for iron, 
manganese, aluminum, and acidity.  The analysis is designed to produce an average value that, when met, 
will be protective of the water-quality criterion for that parameter 99% of the time. 
 
An analysis was performed using Monte Carlo simulation to determine the necessary long-term average 
concentration needed to attain water-quality criteria 99% of the time. The simulation was run assuming 
the data set was lognormally distributed.  Using the mean and standard deviation of the data set, 5,000 
iterations of sampling were completed and compared against the water-quality criterion for that 
parameter.  For each sampling event, a percent reduction was calculated, if necessary, to meet water-
quality criteria.  A second simulation that multiplied the percent reduction times the sampled value was 
run to insure that criteria were met 99% of the time.  The mean value from this data set represents the 
long-term average concentration that needs to be met to achieve water-quality standards. 
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MANAGEMENT MEASURES REQUIRED 
 TO ACHIEVE PRESCRIBED LOAD REDUCTIONS 

 
 
A. General Remediation Strategies and Design Standards 
 
As a first step in the recommendation of remediation alternatives for the prioritized sites, a series of 
broad goals have been established.  These goals will be used to assist in the analysis of alternatives and 
ultimately to assess the performance of the remediation measures. 
 

• The first goal involves the specific chemistry associated with the discharges.  This is difficult to 
summarize since the chemistry will vary with each location, even seasonally, and following 
precipitation events.  However, the general goals for the treatment alternatives will be to achieve 
typical Title 25 standards for the following parameters at the discharge of each remediation 
system: 

 
 1. Reduction of iron concentration to less than 1.5 mg/l 
 2. Reduction of aluminum concentration to less than .75 mg/l 
 3. Reduction of manganese concentration to the extent practical 
 4. pH levels with the range of 6.0 – 9.0 
 5. Alkalinity exceeding acidity 
 

• The second goal is to increase public awareness of environmental issues and help to restore a 
sense of pride and community partnership within the watershed.  Since the region has a long 
history of mining and the associated mine discharge problems, citizens have grown used to seeing 
orange streambeds devoid of life.  Environmental change associated with remediation of mine 
discharge problems will result in an increase in local interest in the streams.  A small (but 
noticeable) change can have a significant impact on community involvement.   As such, it will be 
important to locate the proposed remediation sites in locations where the improvement will be 
highly visible to the residents. 

 
• The third goal is to establish a recreation corridor along the various waterways to take advantage 

of the improving environmental conditions in the streams.  This will make the improvements 
more obvious to the public and further expand public awareness of the need for additional 
improvements.  In addition, signs identifying those groups responsible for the remediation will 
pay dividends. 
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Awareness of the three goals will aid in the selection of remediation strategies for each of the prioritized 
sites.  General strategies, which will be evaluated for each site, will include the following: 
 

• Elimination of the source of the discharge 
• Passive treatment of collected flows 
• Active treatment of collected flows 

 
 
Examples of each of these techniques are discussed below: 
 

Elimination of the Sources of Discharge 
 

Where possible, the most cost-effective means of dealing with AMD discharges is to eliminate the source 
of the discharge.  This can involve:  capping refuse piles to reduce infiltration through the waste 
materials, sealing mine openings, preventing upstream recharge of abandoned mines, and reclaiming 
abandoned sites to eliminate exposed high walls and deep mine entries.  Since these methods are very 
site-specific, it is difficult to assess their use in this report, and the remainder of the document will 
generally emphasize the use of passive and active treatment systems.  However, it should be noted that 
these methods should be evaluated for certain sites, especially those where stream flow loss to deep 
mines has been noted. 
 
Within the Pine Run Watershed, source elimination activities are currently being studied at the Weisner 
Hollow site.  The PA Department of Environmental Protection, Bureau of Abandoned Mine 
Reclamation is currently studying the possibility of capping abandoned surface mine pits with an 
impervious material.  The project would involve importing the impervious material and capping coal 
refuse approximately equal to the original topography.  The refuse piles under consideration are located 
at the Weisner Hollow site, detailed previously in Sub-Study Area 1 and adjacent to the main stem of 
Pine Run.  The result of these efforts would significantly reduce the discharge to the main stem. 
 
A second source elimination effort is currently on-going at additional refuse piles located throughout the 
watershed.  Pine Run Watershed Association, in conjunction with CWM Environmental, is currently 
working with Robindale Energies to determine if the refuse can be utilized as fuel in a waste coal 
cogeneration facility.  Pile removal will reduce discharges to several tributaries within the Pine Run 
Watershed. 
 
 
Passive Treatment of Collected Flows 
 
There are a host of passive treatment methodologies available for remediation of discharges identified 
throughout the watershed.  Passive treatment is accomplished primarily via contact with limestone, which 
tends to raise the pH and neutralize the acidity of the flows.  In addition, some passive treatment 
methods utilize sulfate-reducing bacteria and wetland vegetation to assist with removal of metals.  The 
interaction of the limestone and bacteria can form a complex bio-chemical reaction, which results in a 
sulfate-reducing environment.  This reaction promotes the oxidation and precipitation of dissolved 
metals in the acid mine drainage upon aeration.  This same process can be achieved in stand-alone 
wetlands if the influent chemistry is appropriate. 
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The use of passive treatment is a relatively new process and although there is significant literature 
available regarding different methods, the systems still tend to be rather experimental in nature.  As such, 
hard design standards have not been generated for these techniques, but various “rules-of-thumb” are 
included herein for use in sizing the structures. 
 
Passive treatment systems have been shown to be very effective on relatively small discharges if enough 
area for construction of the system is available.  As such, for discharges with relatively large flows or 
flows that tend to fluctuate dramatically during precipitation events, passive treatment may not be 
appropriate.  In addition, passive treatment systems tend to accumulate metal precipitate, which must be 
removed periodically.  Portions of the treatment system may require cleaning or replacement to remove 
metal deposition.  Some systems also require a considerable initial “breaking-in” period before the 
sulfate-reducing bacteria are present in sufficient quantity to aid in treating the influent.  There is also 
frequently an initial biological oxygen demand (BOD) problem with the discharge, resulting from 
compost material used within the treatment system.  This problem tends to decrease rapidly as the 
system develops. 
 
The following is a brief discussion of various passive treatment techniques, with special emphasis on the 
site conditions that are appropriate for use of these methods, as well as general design considerations for 
use. 
 
Aerobic Wetlands – These systems are man-made pools or enhancements of existing swampy areas, which 
tend to be the simplest and least expensive treatment systems to establish.  However, they require 
influent with a relatively high pH (over 6.0), impermeable bases to limit infiltration, imported highly 
organic substrate, and specific wetland vegetation capable of continuous submersion. 
 
The principal function of these systems is the removal of certain metals resulting from the action of 
aerobic bacterial activity and oxidation.  This activity results in the precipitation of metals as a hydroxide 
sludge, which settles to the bottom of the wetland.  Maintenance may be required periodically to prevent 
excessive clogging.  The oxidation process results in increased acidity and decreased pH, and some 
limestone neutralization may be required at the outlet prior to discharge. 
 
Aerobic wetland systems require influent pH ranges of between 6.0 and 8.0 and sufficient surface area 
and retention time for adequate oxidation to permit metal precipitation.  Some systems utilize multiple 
ponds constructed in parallel to spread the flows over a larger area, which makes it easier to maintain the 
system.  Aerobic wetlands are primarily used for the reduction of ferrous iron in concentrations up to 70 
mg/l.  They have not been shown to be effective on aluminum or manganese concentrations. 
 
Based on the equations presented in the text “The Science of AMD and Passive Treatment,” the 
minimum wetland size is computed as follows: 
 
 (Ac)= (Fe loading / 180) + (Mn loading / 90) + (Acidity / 60) 
 (where loadings are listed as lb/day, and the 180, 90 and 60 represent typical 
 lb/ac/day capacity values) 
 

Loadings are computed by multiplying the flow (gpm) by the concentration (mg/l) and then by 0.12 to 
convert gpm and mg/l to pounds per day.  Use of this equation results in a recommended aerial extent of 
aerobic wetland, although this value must be evaluated to include specific site conditions, including 
fluctuations in inflow rate, site topography, and site accessibility. 
 



Pine Run Watershed Implementation Plan 40

Anaerobic Wetlands – These systems are similar to aerobic wetlands, except that the bio-chemical activity 
takes place within the thick, oxygen-free organic substrate, consisting of composted organic materials 
containing high concentrations of iron-reducing bacteria.  Bacteria break down the sulfates in the 
influent, raise the pH level and precipitate some dissolved metals. 
 
Anaerobic wetlands are suitable for use with influent pH as low as 3.0 without additional alkalinity being 
added to the system.  High dissolved oxygen levels in the influent can be problematic.  These systems 
tend to work well with certain metals (including copper, lead, zinc, cadmium, and iron), but they are 
inadequate for large concentrations of aluminum or manganese. 
 

Like aerobic systems, anaerobic wetlands are most effective when used to treat small AMD flows of 
moderate water quality.  Hedin, et al (“Treatment of Acid Coal Mine Drainage with Constructed 
Wetlands,” 1989) indicate that anaerobic wetland systems for the treatment of net acid influent can be 
sized based on using a factor of 3.5 grams for acidity/m2/day. 
 
When used in combination with limestone, anaerobic wetlands are frequently sized to provide a 
minimum retention time in excess of six hours, but when used independently this value should probably 
be extended to roughly 24 hours.  As such, for a flow of 100 gpm, the anaerobic wetland would be sized 
to contain roughly 19,250 cubic feet of submerged, composted materials.  This would be equivalent to a 
pond with surface area of approximately 60’ x 160’ x 2’ deep. 
 
If aluminum concentrations are relatively high (greater than l.0 mg/l), a vertical drain system, which 
incorporates anaerobic wetlands and limestone flow paths, may be more cost-effective.  Since the 
anaerobic activity results in significant metal precipitate, these systems may require periodic cleaning, and 
the substrate may need to be replaced if the metal precipitate results in a decrease of bacterial action. 
 
Oxic/Anoxic Limestone Trenches – For the treatment of low pH flows with limited metal content, oxic (in 
the presence of atmospheric oxygen) channels are highly efficient and inexpensive.  These systems utilize 
open channels filled with high-carbonate, crushed limestone.  Since limestone dissolves slowly, it cannot 
result in overdosing the treatment system and tends to dissolve more rapidly in poor water quality 
conditions, which is desirable. 
 
However, if limestone treatment occurs when the metal content is relatively high and atmospheric 
oxygen is present, a buildup of metallic hydroxide compounds results on the surface of the stone.  This 
armoring reduces the available limestone contact surfaces with a subsequent decrease in effectiveness.  
When working properly, oxic channels can function for 5-10 years before they require replacement, but if 
metal content is fairly high, they may lose effectiveness much more rapidly. 
 
For situations where the metal content is higher than that recommended for oxic channels, anoxic 
limestone drains can be utilized.  These systems typically utilize subsurface trenches, covered by an 
impermeable cap, to exclude atmospheric oxygen. 
 
Anoxic limestone trenches can be cheap and effective, but the life of the system is a direct function of 
the influent water quality and carbonate content of the limestone.  When the limestone has deteriorated 
to an extent that it has lost its effectiveness, the entire system must be dug up and replaced.  If the 
influent has a significant dissolved oxygen content prior to introduction into the trench, anoxic trenches 
are less effective, so it is recommended that these trenches be connected directly with mine pools before 
the discharge has significant contact with the atmosphere. 
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There is little literature regarding sizing of oxic limestone channels since they are easily accessible, and 
maintenance involves merely replacing the deteriorated stone as required.  Anoxic trench maintenance is 
more problematic since the system is buried throughout its entire length, so sizing is more critical.  Based 
on the equations in “The Science of AMD and Passive Treatment,” the mass of limestone required (M) 
is: 
 
 M (tons) = (Qpt/Vv) + (QCT/x), where: 
 
 Q = flow in m3/day 
 p = bulk density of limestone (approx. 145#/cf=2.56 Tons/m3) 
 t = retention time in days (generally 15 hours = 0.625 days) 
 Vv= bulk void ratio of limestone (use 0.48 based on experience) 
 C = effluent alkalinity concentration 
 T = design life of drain in days (25 years = 9125 days) 
 x = CaCO3 content of limestone (use 0.90 for high quality stone) 
 

Limestone Diversion Wells/Ponds – In addition to oxic channels and anoxic trenches, there are applications 
for other, similar systems.  Diversion wells consist of a low dam, which is used to divert flow through a 
pipe into the top of a cylinder filled with limestone gravel.  High velocity flows generated by dropping 
the flow 5 to 10 feet are flushed through this system to keep the armoring scoured and to encourage 
degradation of the limestone for very efficient treatment.  However, these systems require high 
maintenance by the nature of the construction, and the gravel must be replaced frequently (as much as 
twice per month).  These systems are best used in conjunction with a wetland or a settling pond to 
permit sufficient settling of the oxidized metals, but they can be used mid-stream. 
 
Other sites have used limestone ponds, in which seepage from a mine opening is forced to flow vertically 
upward through a crushed limestone layer to force anoxic conditions.  These systems also generally 
discharge to a settling pond or wetland for deposition of the precipitated metals.  Again, this can be a 
relatively high-maintenance arrangement, and the limestone may have to be replaced frequently. 
 
Limestone treatment is ineffective in situations where the pH is higher than neutral, and armoring of the 
stones causes a dramatic reduction in the performance of the system if not cleaned periodically.  When 
Oxygen is present, or when iron levels are in excess of 5 mg/l, the systems tend to develop armoring 
rapidly.  Armoring can occur even more rapidly if the sulfate levels are in excess of 2,000 mg/l, wherein 
an insoluble gypsum precipitate occurs. 
 
Vertical Drain Systems – These treatment systems are sometimes referred to as Successive Alkalinity-
Producing Systems (SAPS).  SAPS combine the bio-chemical properties of anaerobic wetlands and 
limestone ponds to produce very effective treatment systems.  They are generally comprised of a series of 
ponds placed as follows:  a small settling pond used to precipitate large diameter suspended solids and 
attenuate peak runoff events; an anaerobic wetland designed to remove Oxygen and begin the sulfate 
reduction process; a “vertical drain” composed of perforated pipes placed at the bottom of a pond 
overlain with layers of limestone and compost; and a settling pond for metal precipitates. 
 
Multiple systems can be constructed in series to permit cleaning (by taking one system “off-line”) and to 
allow for peak inflows following precipitation events.  If sufficient elevation difference is available 
between the ponds, a flushing system can be incorporated to permit periodic cleaning of the perforated 
pipes and limestone layer.  This allows use of vertical drain systems for influent conditions with low pH 
and high iron and aluminum contents without removal of the limestone for cleaning. 
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The general approach to sizing vertical drain systems is to create a series of ponds with sufficient volume 
to permit adequate retention times.  For practical purposes, the design criteria used by the NRCS 
(“Design Considerations and Construction Techniques for SAPS,” 1998) for the various ponds is as 
follows: 
 

• Pond #1 – settling pond – 24 hour retention time 
• Pond #2 – anaerobic wetland – 6-8 hour retention time 
• Pond #3 - vertical drain – 12 hour retention within the limestone  
 zone (excluding the organic zone above) assuming a porosity of 0.48-0.50 
• Pond #4 – settling pond – as large as possible given site  

   constraints, with a minimum recommendation of 2-3 days 
 

As discussed in previous sections, limestone is a very efficient means of increasing pH values for acidic 
influent from AMD sites.  However, it tends to deteriorate with time and requires long-term 
maintenance.  The design criteria identified above are based on the creation of a system with an 
estimated effective life of 20-25 years, at which time the limestone will probably require replacement.   
 
Vertical drain systems are very efficient for flows of approximately 500 gpm, assuming that sufficient 
room is available to construct ponds large enough to meet the retention time requirements discussed 
above.  The ponds can treat influent with very low pH and relatively high iron, aluminum, and sulfate 
levels, and if a flushing mechanism has been included in the design, armoring of the limestone and piping 
can be controlled. 
 
However, the systems require some level of hands-on manipulation, at least initially, to achieve a 
workable system.  This is partially a function of the need for sufficient bacteriological activity to develop 
a balance of the bio-chemical reactions.  Frequent flushing may be required for some months, and there 
is typically a high BOD discharge from the settling pond in the first few weeks until the compost 
becomes stabilized. 
 
 
 
Active Treatment of Collected Flows 
 
Active treatment of mine discharges has been on-going for hundreds of years with techniques ranging 
from dilution of the influent to the establishment of sophisticated treatment plants.  These methods 
typically integrate components that employ chemical, biological, and physical processes. 
 
The chemical components involve bringing the flows in contact with alkaline substances to neutralize the 
acid in the mine discharges through the buffering action of the alkaline materials.  Raising the pH of the 
discharge is often essential for treatment since highly acidic discharges prevent the oxidation and 
precipitation of metals in settling ponds.  Alkaline materials frequently used for pH adjustment include 
limestone, hydrate lime, quick lime, soda ash briquettes, caustic soda, and anhydrous ammonia.  These 
additives tend to neutralize the acidity of the discharges and permit precipitation of dissolved metals, 
which can also be removed by application of potassium permanganate, other oxidizing agents, and 
physical aeration. 
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In addition to straight chemical reactions, some methods utilize bacteria-induced reduction so that the 
metal precipitates become stable and settle out.  Physical aeration accelerates this process by exposure to 
large pool surface areas or by use of bubbler systems, waterfalls, or fountains.  Larger systems may 
incorporate several of these techniques. 
 
Since there are currently numerous packaged systems available involving hydrated lime treatment plants 
or water-wheel addition of caustic soda, which can be designed for specific flows and water quality 
conditions, it is difficult to recommend a general approach to active treatment of AMD sites. 
 
Active systems tend to require a relatively high annual operation and maintenance (O&M) cost.  This is 
typically not included in grant funding available to non-profit groups.  As such, relatively inexpensive 
active treatment systems may be very difficult to maintain as compared to passive systems, depending on 
the source of funding. 
 
 
 
B. Constructed Treatment Systems 
 
There is a constructed wetland in Sub-Study Area 7, indicated by Pine 087 and 088 in Figure 25.  This 
wetland is a small multi-cell structure that was constructed by the Armstrong Conservation District in 
1989.  As the water quality in Table 13 illustrates, the system reduces iron and acidity, but does little to 
reduce other contaminates.  Due to the low flow of the discharge and the large flow of Pine Run at its 
entry location, this site is considered a low priority with regard to the conservation needs of Pine Run 
Watershed. 

The priority sites listed below address mine drainage sources of pollution, as AMD is the greatest 
degrader of water quality in the watershed.  As AMD priorities are addressed, additional pollution 
sources, including sedimentation and sewage, may become priorities.   
 
 
C. “Priority Sites” for Future Remediation Projects 
 
• Corbettown Discharge: (receiving stream Pine Run) the major NPS pollution concern in the Pine Run 
Watershed is the Corbettown Discharge (Pine 001).  The Corbettown Discharge emanates from a single 
location at the entrance of an abandoned deep mine (Figure 22).  This discharge is the largest producer 
of iron in the Pine Run Watershed.  It contributes approximately 610 pounds of iron per day.  The 
remediation of this discharge will not only eliminate 111 tons of iron per year from entering Pine Run, 
but could help restore the biological integrity of the entire watershed downstream of the discharge.   
Monthly water quality data and flow measurements have been collected.  A conceptual design and cost 
estimate (see Attachment 3) have been completed for this discharge. 
 
 
• Caylor Run: (receiving stream Caylor Run) the downstream section of Caylor Run (Figure 14) is 
heavily affected by AMD and agricultural impacts are numerous.  There are nine major discharges on 
Caylor Run (Table 7, Figure 14) and their combined flow makes up the total flow of the tributary and is 
the reason it is listed on the PA DEP 303(d) list of impaired waters.  In addition to these nine discharges, 
there is a large section (approximately 600 feet by 300 feet) of an abandoned strip mining operation, 
directly uphill from the discharges that needs reclamation work.  Monthly water quality samples and flow 
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data have been collected for the Caylor Run discharges (see Attachment 1).  Due to the complexity of the 
site and number of discharges associated with the site, the first action was to apply for a grant to design a 
treatment system.  After a design is established, a more realistic determination of cost associated with 
construction can be determined and applied for funding. 
 
 
• Weisner Hollow: (receiving stream Pine Run) the Weisner Hollow site is a former coal cleaning facility 
which was operated by the now bankrupt Doverspike Coal Company.  The site consists of two large coal 
refuse piles and a large industrial structure used for separating coal from spoil.  The larger of the two 
refuse piles is situated so that it acts as a dam (Figure 11).  Currently, the water discharging the site is not 
being treated and is contributing AMD to the main stem of Pine Run.  The Pine Run Watershed 
Association and the DEP Bureau of Abandoned Mine Reclamation (BAMR) have collected water quality 
and flow measurements for the site. Early indications from the site assessment suggest that the bond 
forfeiture dollar amount will not be sufficient to cover the expense of the required site remediation 
(BAMR).  Funding from other sources, such as Growing Greener and Section 319 grants, will be needed 
to offset the cost of reclamation and will be applied for based on BAMR’s recommendations.  The 
Weisner Hollow site is the furthest upstream substantial contributor of water pollution on the main stem 
of Pine Run and is considered as a top priority for remediation.  Due to the size and complexity of the 
site, cost estimates and identification of appropriate BMP’s will require further analysis and are not 
available at the time of this report. 
   
 
• Nye Branch: (receiving stream Nye Branch) portions of the Nye Branch are listed on the PA DEP 
303(d) list of impaired waters for high metal concentrations.  The major cause of its high metal 
concentrations are derived from deep mine discharges, as all strip mined areas on the Nye Branch seem 
to be reclaimed at a high level.  The Nye Branch (Figure 19), as stated above, has a portion of its water 
listed on the PA DEP 303(d) list of impaired waters due to high metal concentrations.  The major 
contributor to the high metals is the result of a single discharge (Pine 098) at the head waters of the Nye 
Branch (Figure 20).  Monthly sampling and flow measurements have been conducted and a conceptual 
design report has been drafted (see Attachment 2).  Treatment of this discharge would greatly increase 
the water quality of the Nye Branch and may have enough effect to remove it from the PA DEP 303(d) 
list of impaired waters.     
 
 
• Harmon Tipple Area: (receiving stream UNT to Pine Run) the tributary emanating from the Harmon 
tipple area is of poor water quality and can be attributed to a deep mine discharge as well as seeps 
discharging from an abandoned strip mining operation.  The deep mine discharge (Pine 104) is net 
alkaline with relatively high iron and manganese concentrations.  The seeps from the abandoned strip 
mine are the major NPS pollution contributor to the aforementioned poor mouth water quality.  
Treatment requirements for the strip mine would require the reclamation of approximately 9 acres of 
land.  Within the Harmon Tipple area there is also a large high wall that is in need of reclamation, 
however it does not adversely affect the water quality of the tributary. 
 
 
• McGregor Mine Discharge: (receiving stream UNT to Pine Run) a major NPS pollution concern in Sub-
Study Area 6 is the McGregor Mine Discharge (Figure 23, Pine 097).  Monthly water quality monitoring 
and flow measurements have been conducted (Attachment 1), and a conceptual design has been drafted 
(Attachment 4).  
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D. Treatment Options for Other Discharges 
 
As treatment systems are constructed and discharges meet applicable water quality criteria for specific 
treatment parameters, remediated discharges will be removed from this plan and new, untreated 
discharges will be added from those listed in the assessment reports for the Pine Run Watershed.  
Discharges added to the plan will be reviewed by a technical committee and referred to the appropriate 
management measure as defined on page 36 of this plan. 
 
 
E. Land Reclamation 
 
Land reclamation should be conducted wherever possible in conjunction with construction of treatment 
systems.  Reclamation should involve restoring streams to surface flow through land reclamation, filling 
abandoned surface mine pits and sealing under the new surface channel so that flow remains on the 
surface.  Alkaline material should be added to the backfill material and in-stream in order to raise the pH 
and alkalinity where required.  Reclamation would be of most benefit in the headwaters portion of Pine 
Run and all of its major tributaries. 
 
Eliminating drainage from abandoned mines and restoring Pine Run and its tributaries to a healthy state 
presents significant challenges.  The vast majority of impacts are from mines and mining practices of the 
past, predating the 1977 Federal Surface Mining Control and Reclamation Act (SMCRA).  However, for 
the past 30 years, both national and state laws require mining companies to develop operation and 
reclamation plans to eliminate or minimize environmental impacts.  Companies are required to reclaim 
land disturbed by exploration or extraction.  Lands are considered reclaimed when the disturbed land is 
returned to its pre-mining use or another use determined to be beneficial such as a recreation area or 
wildlife habitat. 
 
Re-mining of previously abandoned mine lands also presents an opportunity for land reclamation.  All 
active mining operations are required to reclaim mined land to its approximate original contour once 
mining has ended.   
 
As protection in case a coal company would become bankrupt or leave a site before reclamation takes 
place, the company is required to post bond.  If a coal company abandons a site, the bond money is 
handed over to the DEP-Bureau of Abandoned Mine Reclamation (BAMR), which essentially steps into 
the shoes of the operator and reclaims the land. 
 
The future of abandoned mine reclamation within the Pine Run Watershed is dependent on many 
factors.  The most significant factor is the reauthorization of the Surface Mining Control and 
Reclamation Act of 1977.  Without the reauthorization of the Act, funds will not be as readily available to 
perform reclamation activities.  Another important factor is the cooperation of the landowners.  If 
landowners within the watershed are reluctant to allow any reclamation on their properties, funding 
would most likely be shifted to watersheds that have cooperative property owners.  The final major 
factor that may dictate future reclamation work within the watershed is the technical feasibility of any 
proposed project.  Many projects appear to have significant beneficial environmental impacts; however, 
after more in-depth evaluation of a specific project, it may be determined that the project may not be 
technically feasible due to physical, economical, and/or social constraints. 
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TECHNICAL AND FINANCIAL ASSISTANCE 
NEEDED TO IMPLEMENT BMP’S 

 
 

A. Funding Sources 

 
Sources of funding for restoration design and construction have been identified and secured for portions 
of the required restoration measures.  It is expected that these same funding sources will be available for 
design and construction of the additional treatment systems required (See Attachments 2, 3, & 4). 
 
Funding or in-kind support for watershed restoration and environmental education efforts in the Pine 
Run Watershed has been provided by: 
 

• EPA Section 319 and Watershed Initiative programs. 
• PA DEP Growing Greener Environmental Stewardship/Watershed Protection and    
            Technical Assistance Grant (TAG) programs. 
• PA DEP Bureau of Abandoned Mine Reclamation 
• Office of Surface Mining 
• PA Department of Conservation and Natural Resources 

 
 
B.  Technical Assistance 
 
Technical assistance for the Pine Run Watershed has been provided by: 
  

• CWM Environmental, Inc. 
• PA DEP Bureau of Abandoned Mine Reclamation 
• PA DEP Knox Mining Office 
• Jefferson County Conservation District 

 
We assume that these resources will be used throughout the restoration of the Pine Run Watershed. 
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PUBLIC INFORMATION AND PARTICIPATION 
 
 
A. Partners and Stakeholders 

 
The Jefferson County Conservation District (JCCD) works to improve water quality throughout 
Jefferson County.  The JCCD administers four key water quality protection programs:  Nutrient 
Management, Erosion and Sediment Pollution Control, Environmental Education, National 
Pollution Discharge Elimination System (NPDES) permitting.  Conservation districts are legal sub-
divisions of state government supported by state and county funding.  A board of volunteer citizen 
directors, who have a long term interest in the welfare of their communities, are appointed by the 
County Commissioners to govern the activities of the organization. 
 
The Jefferson County Conservation District (JCCD), through its various programs, provides a variety 
of outreach activities to all stakeholders in the implementation of remedial actions of pollution 
problems in the Pine Run Watershed.  The JCCD has active programs promoting the remediation of 
pollution from agriculture, acid mine drainage, earthmoving activities and others .  The JCCD has an 
erosion and sediment control technician, nutrient management technician, a watershed specialist, and 
an environmental education coordinator, who all provide outreach for their respective programs and 
activities.  The JCCD provides technical assistance to landowners, municipal officials, farmers, and 
the general public.  The JCCD also assists municipalities, farmers, and non-profits groups obtain 
grant funding for educational and pollution remediation projects.  
 
The Pine Run Watershed Association (PRWA) is a local watershed group formed in 1997 and 
dedicated to protecting, preserving and restoring the Pine Run Watershed within Jefferson and 
Armstrong Counties.  PRWA maintains an active all-volunteer membership with monthly work 
sessions, regular public meetings and implementation of group projects.  A recent project, funded by 
a Section 319(h) Non-point Source Management Grant, is constructing large treatment cells and 
wetlands to remediate the Corbettown Discharge, which is the first major source of AMD in the 
headwaters and was listed as a priority site for remediation in a 2003 assessment report prepared for 
the PRWA.  
 
 
 

B. Outreach Activities  

 
Outreach activities are a vital component of improving the overall health of the Pine Run Watershed.  
Additionally, education and outreach will be a critical component in the remediation of the pollution 
problems of the prioritized sites identified in this report.  Various levels of outreach will be required 
from governmental agencies and nonprofit groups working to alleviate the negative effect of 
pollution in the Pine Run Watershed.  Outreach activities must be focused on the general public, area 
businesses and landowners, farmers, and municipal officials.  An overall educational mission must 
aim to inform these stakeholders of the causes, remediation, and prevention of pollution problems. 
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A full network of public participation has been established.  General membership and Board 
meetings of the Pine Run Watershed Association are regularly scheduled to discuss restoration of the 
Pine Run Watershed.  Members of the public, local community organizations and the media are 
invited to attend the meetings.  Participants are provided press releases for important events such as 
review of final designs, contract bidding, groundbreaking, and dedication of completed treatment 
systems. 
 
A Watershed Advisory Committee consisting of watershed association members, state and local 
conservation agencies, and consultants has been established to consider and evaluate plans, treatment 
options, design criteria, and successes or failures of restoration efforts.   
 
Restoration efforts will begin at the Headwaters and work down stream as necessary BMP’s are 
implemented to achieve necessary load reductions to remove portions of the Pine Run Watershed 
from the 303(d) List of Impaired Waters.  Each tributary or sub-study areas will achieve water quality 
goals prior to moving to another sub-study area. 
 
The Committee meets, on an as-needed basis, during the design phase of passive treatment systems.  
The Committee plans to continue to meet at least quarterly when construction begins and after 
construction is completed to evaluate the effectiveness of the treatment systems and to determine if 
milestones set in the implementation plan are being met.  The Committee will continue to meet in a 
similar manner as each component of the implementation plan is initiated. 
 
The public will be engaged throughout the restoration efforts.  Monthly meetings of the Pine Run 
Watershed Association and the Jefferson County Conservation District provide a forum for 
information exchange with citizens and community organizations.  Local newspaper coverage of 
these meetings and prepared press releases will inform residents of ongoing efforts within the Pine 
Run Watershed and how they or their organization can become involved.  Additional outreach 
activities will be conducted through County Fairs, Earth/Field Days.  Information from the outreach 
activities will be made available on the internet. 

 
 
 

COMMITTEE MEMBERS: 
 
  Project Sponsors 

 
Jefferson County Conservation District 
1514 Route 28 
Brookville, PA 15825 
814-849-7463 
 

 Laboratory Organization 
 

CWM Environmental 
11931 State Route 85 
Kittanning, PA 16201 
724-543-3011 

Pine Run Watershed Association  
RD1  Box 81 
New Bethlehem, PA 16242 
814-256-3707 
 

  
 

 

 Technical Assistance 
 
DEP, Knox District Mining Office 
P.O. Box 669 
Knox, PA  16232 
(814)797-1191 

 



Pine Run Watershed Implementation Plan 49

 Responsibilities 
 

1. JCCD – Responsible for oversight of administrative aspects of the program including fiscal 
management, coordination among other administrators, and coordination with cooperating 
agencies and institutions. 

 
2. JCCD – Oversight and resolution of all Project Quality Assurance (QA) concerns, coordination 

with laboratory organization. 
 

3. CWM Environmental – Responsible for sample collection and handling including Quality 
Assurance (QA) samples, submission of samples including QA samples to the appropriate 
laboratory, field data collection and field QA. 

 
4. CWM Environmental – Responsible for overall laboratory QA.  Review and interpretation of 

laboratory data, and data management, reduction, analysis, and reporting.  Assist JCCD in 
resolution of all projects QA/QC concerns. 

 
5. PRWA – Responsible for community outreach and education.  Project selection and monitoring 

progress of plan implementation. 
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IMPLEMENTATION SCHEDULE AND EVALUATION 

 
A. Implementation Schedule 

 
The following implementation schedule is based upon the assumption that funding is available and 
approved and that landowner approval is available or has been obtained. 
 

• Corbettown Discharge 
  

Apply for Funding February 2005 
Funding Awarded October 2005 
Design & Permitting November 2005 
Begin Construction Spring, early Summer 2006 
Project Completion Spring 2007 

 
• Caylor Run 
 

Apply for Funding February 2005 
Funding Awarded October 2005 
Design & Permitting November 2005 
Begin Construction Spring, early Summer 2006 
Project Completion Spring 2007 

 
• Nye Branch 
 

Apply for Funding February 2006 
Funding Awarded October 2006 
Design & Permitting November 2006 
Begin Construction Spring, early Summer 2007 
Project Completion 
 

Spring 2008 

• Weisner Hollow 
 
Due to the size and breadth of this 
project, a defined timeline cannot be 
established. 

 

 
• Harmon Tipple Area 
 

Apply for Funding February 2006 
Funding Awarded October 2006 
Design & Permitting November 2006 
Begin Construction Spring, early Summer 2007 
Project Completion Spring 2008 
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• McGregor Discharge 
 

Apply for Funding February 2007 
Funding Awarded October 2007 
Design & Permitting November 2007 
Begin Construction Spring, early Summer 2008 
Project Completion Spring 2009 
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MILESTONES TO DETERMINE IF IMPLEMENTATION 
MEASURES ARE BEING MET 

 
 
A.  Implementation Monitoring and Evaluation 
 
The ultimate milestone being the removal of Pine Run from the 303(d) list, interim milestones will be as 
follows: 
 
The implementation projects planned for each year will serve as the implementation milestones of the 
restoration plan.  The Pine Run Watershed Association and the Jefferson County Conservation District 
will continue their regular meetings to follow the progress of the implementation plan and to determine 
if the milestones are being met.  Meetings with the PA DEP Knox District Mining Office will be 
scheduled, on an as-needed basis, after receipt of funding for additional phases of the restoration plan to 
determine if the milestones associated with those phases are still appropriate. 
 
Progress on the implementation schedule will be noted on a quarterly basis at the PRWA regular 
meetings.  Since the mine discharges are large and difficult to treat, and passive treatment technology is 
experimental in nature, implementation of the next project in line is dependent on the evaluation of the 
success of the previous project.  When construction of a project is complete, the evaluation process will 
begin and the conceptual designs of the next project will be reconsidered to determine if changes should 
be made prior to submittal of a proposal for the next grant.   
 
Maintaining the implementation schedule is also dependent on the availability of funds.  If funding 
sources receive less money than expected, then some of the proposed projects may not be funded 
according to schedule.  In addition, competition for the limited grant funds increases every year as more 
watershed associations develop their own restoration plans and submit proposals for implementation 
projects.  In these cases, the project proposals would be submitted again the following year, but the 
implementation schedules would have to be changed. 
 
B.  Water Quality Monitoring and Evaluation 

 
Treatment systems will continue to be monitored on a regular basis.  If performance of individual 
treatment systems is less than expected, PRWA will make adjustments to the treatment systems, as 
necessary, to try to improve results.  Accumulated metals in the passive treatment systems will be flushed 
regularly to ensure that metals are not being retained in the system.  If additional metal reductions or 
alkalinity increases are determined to be needed at some systems, an evaluation of the design parameters 
will be made, and changes such as enlargement of treatment ponds or adding treatment or settling ponds 
could be made.  Chemical and physical parameter monitoring should follow the efficiency and progress 
of each AMD treatment system on a quarterly basis.  Aquatic biological surveys will be conducted 
annually during base flow conditions at selected reaches of receiving streams to determine the effects of 
treatment systems on the recovery of aquatic life. 
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PRWA and its partners will analyze water quality and benthic macroinvertebrate biometric data.  Annual 
evaluations of performance of installed treatment systems, in-stream load reductions, and restoration of 
aquatic life will be held through meetings and discussions between PRWA, PA DEP Central Office and 
Knox Offices, consultants, and any other individuals who could provide ideas or assistance in 
determining how restoration goals may be better achieved.  Applicable water quality parameters to be 
monitored during restoration include: Aluminum, Iron, Manganese and pH.  Monitoring will take place 
at previously designated sample locations to define load reduction achievement associated with each 
project implementation. 
 
When the TMDLs are approved, they will establish load reductions for each of the discharges in the Pine 
Run Watershed.  These load reductions are the targets to be met in evaluating stream recovery.  The 
Advisory Committee will meet annually to evaluate the progress and milestones of the monitoring to 
determine if these TMDL load reductions are being met.  Results of the previous year’s monitoring will 
be used to calculate the loadings and percent reductions the completed projects achieve.  The newly 
calculated loadings will be compared with the overall required TMDL loading reductions for the TMDL 
points for that discharge.  The effects of the individual treatment systems on the watershed will be 
evaluated by comparisons with the downstream TMDL points.  The comparisons and load reduction 
achievements will be used to determine what type of additional implementation measures are necessary 
to achieve the desired load reductions or if any improvements to the treatment systems efficiency need to 
be considered.  Successful implementation of a project will lead to effluent water quality meeting 
appropriate numerical standards 85% to 95% of the time, as described in the TMDL calculations.  It is 
assumed that successful implementation of 50% of the prioritized projects will lead to a 70% recovery of 
in-stream aquatic species. 
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Attachment 1 
Monthly Water Quality/Macroinvertebrate Data 



 

 

 
Caylor 1 

Date 
pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 6.67 975 11.6 <1 1.95 5.48 <0.10 405 6 27
10/31/2001 6.56 986 16.8 <1 2.79 5.51 0.18 510 4 34.5

11/7/2001 6.46 990 11.2 4 2.97 5.7 0.31 633 18 31
12/14/2001 5.3 985 2.4 9.2 6.94 5.38 1.96 474.8 92 28.6

1/30/2002 4.09 827 <1 36 5.2 3.62 2.16 376.2 27 41.27
3/4/2002 6.08 999 6.4 10.4 4.72 5.83 1.14 442 67 30.3

3/28/2002 5.52 953 4.8 18.8 2.57 4.71 0.53 458 15 37.8
5/1/2002 5.95 1019 4.8 20 1.18 5.38 0.57 455 9 38

5/31/2002 5.86 999 6 14 0.74 5.62 0.28 344 4 34.4
6/30/2002 5.76 965 8 16 0.37 4.44 0.26 538 5 27.4
7/17/2002 6.28 941 6.4 7.2 0.66 6.75 0.27 445 3 27
8/31/2002 6.08 960 8.8 <3 0.86 5.1 0.18 428 <3 40 

Caylor 2 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 6.4 960 23.2 <1 2.49 2.44 <0.10 373 2 16
10/31/2001 5.69 1011 22.4 <1 5.17 4.89 <0.10 568 3 21

11/7/2001 5.25 996 18.4 <1 4.36 3.68 <0.10 424 5 19
12/14/2001 5.22 955 3.2 4.8 7.62 2.58 1.39 397.3 12 14

1/30/2002 4.15 818 <1 30.8 7.2 1.6 1.45 395.2 11 25.7
3/4/2002 6.16 935 12.4 <1 1.97 1.76 0.36 391 4 12

3/28/2002 6.12 831 8.4 <1 0.68 0.58 0.19 383 3 15
5/1/2002 6.47 921 <1 30.8 7.2 1.6 1.45 395.2 11 25.7

5/31/2002 6.56 888 14 <1 0.12 0.57 <0.10 539 2 14
6/30/2002 6.22 867 15 <1.0 0.41 0.54 <0.10 329 17 13
7/17/2002 6.66 888 20 <3 0.68 0.97 <0.10 382 <3 13
8/31/2002 6.68 957 13.2 <3 0.57 0.09 <0.10 418 <3 25 

Caylor 3 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 5.6 994 18 <1 4.5 4.87 <0.10 425 9 42.3
10/31/2001 5.66 1000 25.6 <1 26.1 6.9 0.52 468 42 46.5

11/7/2001 5.71 1008 20.8 3.6 4.96 5.09 <0.10 510 8 40
12/14/2001 5.89 672 21.2 <1 5.57 5.08 0.22 444.4 7 40.2

1/30/2002 5.79 1071 20.4 4.4 5.73 5.08 0.15 498 1 40.72
3/4/2002 5.94 1082 20.4 3.6 6.53 5.52 <0.10 458 4 52.3

3/28/2002 5.69 1114 19.2 6 4.84 5.14 0.1 534 3 77.43
5/1/2002 5.69 988 14.8 20 1.48 3.97 0.4 430 <1 84

5/31/2002 5.72 935 14 <1 0.52 2.88 <0.10 588 2 56
6/30/2002 6.1 873 14 <1.0 0.41 2.1 <0.10 356 6 38.4
7/17/2002 5.7 885 13 16 0.87 3.68 <0.10 367 <3 51
8/31/2002 6.1 956 18.8 <3 1.5 3.55 <0.10 428 3 79



 

 

Caylor 4 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 5.7 1000 30.4 <1 6.9 5.9 <0.10 405 7 5
10/31/2001 3.84 1482 <1 227 57.7 13.6 22.1 915 21 7.5

11/7/2001 5.83 1009 36 2.4 8.1 7.3 <0.10 498 12 4.5
12/14/2001 6.23 610 20 <1 6.15 6.75 0.82 371.3 7 4.5

1/30/2002 5.73 639 7.2 10.4 2.2 3.68 1.4 281.4 5 15
3/4/2002 6.28 983 24.4 <1 5.59 7.05 0.88 410 6 4

3/28/2002 5.78 900 9.6 18.8 4.14 5.89 1.94 434 3 6
5/1/2002 6.01 952 17.2 6 2.7 4.57 0.72 459 1 6

5/31/2002 6.54 1073 20 1 3.39 5.2 0.41 676 4 5
6/30/2002 5.71 1110 9 18 3.21 4.56 1.04 492 11 5
7/17/2002 5.6 1060 21 45 3.93 6.82 0.28 484 <3 3
8/31/2002 5.62 964 26.8 <3 4.97 4.34 <0.10 415 3 5 

Caylor 5 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 3.97 1484 <1 228 60.8 15.4 27.4 870 10 52
10/31/2001 3.11 2230 <1 366 89.8 21.2 33.1 1490 27 63.3

11/7/2001 3.83 1535 <1 202 55.8 13.4 21.4 933 32 58
12/14/2001 3.54 1525 <1 217 60.4 15.6 23.7 854 17 52

1/30/2002 3.38 1390 <1 210 43.7 13.7 20.3 736 8 48.65
3/4/2002 3.41 1904 <1 368 80.26 23.1 33.57 1075 10 45

3/28/2002 3.28 2130 <1 465 73.75 16.92 35.92 1155 6 44.8
5/1/2002 3.6 1955 <1 400 49.12 21.2 34.55 1206 10 71

5/31/2002 3.54 2160 <1 495 71.7 25.8 60.6 1225 9 53
6/30/2002 3.71 2090 <1 650 55.3 15.9 44.5 1276 8 46
7/17/2002 3.79 2040 <3 496 92 26.5 68.82 1328 8 40
8/31/2002 3.88 1605 <3 286 71.1 15.5 30.4 902 20 69 

Caylor 6 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 2.89 1855 <1 226 31.2 22.2 26.1 993 338 12
10/31/2001 2.63 4550 <1 >1000* 716.6 45.8 108.2 3600 51 8

11/7/2001 3.05 2130 <1 316 16.9 18.3 27.2 1360 22 8.5
12/14/2001 2.98 1365 <1 472 127.3 19.8 40.7 1244 80 4.5

1/30/2002 2.88 2100 <1 610.4 171.4 14.6 32.2 1125 4 17
3/4/2002 3.02 2650 <1 680 192.8 24.92 46.45 1618 <1 12

3/28/2002 2.98 2830 <1 837 228.1 27.4 49.49 1867 43 17
5/1/2002 3.16 2830 <1 791 193.9 34.85 66.44 1834 <1 9

5/31/2002 3.3 2690 <1 679 109.2 27.2 54 1095 98 13
6/30/2002 3.18 2540 <1 579 79.8 22.1 33.8 1530 6 10
7/17/2002 3.22 2370 <3 550 104.1 33.2 39.5 1425 3 10
8/31/2002 3.04 2200 <3 377 73.4 21.5 26.1 1153 36 10



 

 

Caylor 8 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 4.2 1658 <1 202 30.5 15.6 8.6 770 6 20
10/31/2001 3.03 1762 <1 192 29.5 16.7 9.51 870 5 23.6

11/7/2001 4.3 1690 <1 222 77.1 18.9 13.8 1063 7 20
12/14/2001 4.02 1804 <1 266 95 21.9 32.4 974 1 23.6

1/30/2002 Under Water Unable to Sample   

3/4/2002 4.05 1870 <1 287 96.56 24.78 18.82 1003 8
Under
Water

3/28/2002 4.04 2040 <1 338 94.41 24 17.86 1091 5
Under
Water

5/1/2002 4 2090 <1 389 102.8 25.98 20.66 1228 <1 19
5/31/2002 4.1 2070 <1 390 92.8 25.7 24.3 795 7 14
6/30/2002 3.72 1400 <1 167 23.92 7.97 8.24 599 13 22.3
7/17/2002 4.04 1730 <1 152 45.24 12.3 18.26 984 11 20
8/31/2002 3.78 1451 <3 160 75.7 15.6 10.3 684 14 22 

Caylor 9 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 3.12 1925 <1 245 29.8 10.2 8.6 852 11 49
10/31/2001 3.03 1681 >1 189 30.6 11.6 11.8 689 12 45

11/7/2001 3.06 1810 <1 200 32.3 19.5 9.93 923 10 42
12/14/2001 3.16 1372 <1 244 22.8 10.06 24.6 617.6 15 12

1/30/2002 3.01 1344 <1 340 45.7 7.42 29.4 632 26 65
3/4/2002 3.32 1770 <1 296 52.8 14.07 27.95 856 9 27

3/28/2002 3.2 1810 <1 332 41.81 12.12 24.45 905 14 39
5/1/2002 3.76 1408 <1 186 31.37 11.39 13.09 744 5 98

5/31/2002 3.97 1290 <1 136 25.9 11.4 11.9 657 8 20
6/30/2002 3.86 1221 <1 153 14.84 5.79 7.08 510 8 38
7/17/2002 4.01 1175 <3 130 18.8 8.9 8.5 487 <3 31
8/31/2002 4.64 1091 <3 72.8 29.8 7.93 4.69 517 18 101 

Caylor 10 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

9/27/2001 5.86 958 36 20.4 22.3 6.65 0.58 612 15 162
10/31/2001 6.04 1027 35.5 28.6 24.4 6.37 0.64 586 12 148

11/7/2001 5.97 857 33.7 39.8 25.6 5.92 0.87 564 29 108
12/14/2001 6.16 697 32 20.8 23.1 6.56 0.63 525.8 13 140

1/30/2002 5.69 1124 24.8 42.8 21.9 5.96 0.66 625 1 50.42
3/4/2002 6.1 1090 32.4 32 27.56 6.59 0.48 476 22 142

3/28/2002 5.94 1110 32 31 24.55 6.1 0.22 535 7 148
5/1/2002 5.85 1091 20.4 29 31 6.59 0.95 538 <1 132

5/31/2002 5.74 1014 19 56 25.7 6.26 0.37 624 <1 161
6/30/2002 5.69 972 16 80 22.94 3.78 1.51 474 139 128
7/17/2002 5.63 958 18 48 20.3 5.42 0.93 400 46 112
8/31/2002 5.64 963 25.6 28.8 26.2 4.15 0.44 400 8 142



 

 

McGregor 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

11/14/2001 5.96 1448 41.2 162 136.4 4.71 0.14 833 8 16.3
12/4/2001 5.66 1443 42 156 153.7 4.9 0.26 730 23 15
1/30/2002 5.69 1256 43.9 128 104.5 2..24 <0.10 574 7 14
3/4/2002 6.53 844 72.4 18.4 50.16 4.35 <0.10 307 5 17

3/28/2002 5.78 1324 24 157.2 104 3.48 0.2 655 35 18.9
4/29/2002 6.00 1536 39 157 145.3 4.12 0.903 822 28 19
5/31/2002 5.87 1491 30 184 152.7 4.92 <0.10 415 17 14
6/30/2002 6.37 1531 36 198 93.2 3.39 <0.10 702 11 18.6
7/17/2002 5.94 1566 44 536 118.1 5.22 0.14 810 5 14
8/1/2002 5.84 1557 43.2 180 138.2 4.23 0.2 746 15 17

8/31/2002 5.84 1557 43.2 180 138.2 4.23 0.2 746 15 17
10/1/2002 5.83 1532 35.2 167 153.2 5.3 0.12 792 54 14.4 

Nye 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

11/14/2001 3.36 854 <1 154 39 9.7 13.7 398 2 25
12/23/2001 3.68 925 <1 147 28.6 11 9.62 401 4 49

1/30/2002 3.27 924 <1 108 14.6 10.4 <0.10 294 <1 83
2/12/2002 3.41 811 <1 171 22.7 7.62 12.6 368 <1 74
3/20/2002 3.18 928 <1 205.2 28.74 8.52 11.77 396 6 88.6
4/29/2002 3.31 753 <1 128 14.44 6.61 8.87 303 6 92
5/31/2002 3.39 666 <1 94 8.54 6.14 7.8 301 <1 81
6/30/2002 3.28 781 <1 136 18.75 4.94 7.87 357 2 64
7/17/2002 3.32 793 <3 145 15.9 7.57 10.1 336 <3 77
8/31/2002 3.22 923 <3 189 37.7 7.6 12.9 343 12 73
10/1/2002 3.08 906 <3 152 24.5 11.8 14.6 326 8 78

12/19/2002 2.97 797 <3 121.6 13.5 7.11 8.8 287 <3 83 

Corrbettown 
Date 

pH 
SU 

Conductivity 
umhos/cm 

Alkalinity
mg/L 

Acidity
mg/L 

Fe 
mg/L 

Mn 
mg/L 

Al 
mg/L 

SO4 
mg/L 

TSS 
mg/L 

Flow 
GPM 

8/10/2001 6.26 790 62 38 54 4.58 <0.10 305 8 916
9/27/2001 6.25 853 67 42 50.7 4.18 <0.10 318 11 1002

10/15/2001 6.11 843 64 22.8 48.2 4.21 0.18 302 7 1321
11/7/2001 6.23 779 61 26.8 49.3 4.12 <0.10 335 22 1136
1/2/2002 6.31 843 74.8 4.4 51.04 4.55 0.23 312.3 6 1263

1/25/2002 6.25 777 67.6 43.2 46.81 5.26 0.1 317 29 1174
3/4/2002 5.98 1380 34 158 121.3 4.34 0.12 754 6 1033

3/28/2002 6.45 757 67.2 19.6 42.7 3.8 <0.10 310 31 863.9
4/29/2002 6.65 879 75 <1 44.73 4.08 0.715 352 24 1063
5/31/2002 6.36 885 64 39 49.6 4.75 <0.10 342 6 987
6/30/2002 6.4 799 37 38 28.3 2.85 0.11 385 35 1250
7/17/2002 6.33 888 69.2 35 41.8 4.43 <0.1 334 27 1023



 

 

Tributary Mouth Macroinvertebrate Data on Pine Run 

Type 152 
Occurrence 

153 
Occurrence

155 
Occurrence

157 
Occurrence

159 
Occurrence 

160 
Occurrence

162 
Occurrence

167 
Occurrence

170 
Occurrence 

Hydropsychidae 0 2 11 1 1 3 2 3 7 
Plecoptera 0 1 0 0 0 1 0 0 3 
Megaloptera 0 0 3 0 0 0 0 0 0 
Ephemoroptera 0 0 1 0 0 6 0 0 0 
Tricoptera 0 0 0 0 0 0 0 0 2 
Crawfish 1 1 0 0 0 0 2 0 2 
Diptera 1 0 0 0 1 5 0 2 1 
Odonata 0 0 0 0 0 0 0 0 1 
Midge Larva 0 1 1 0 0 0 0 0 0 
Aquatic Worm 0 0 0 0 0 0 1 0 0 
Macros/Square 
Foot 

0.66 1.66 5.33 0.33 0.66 5 1.66 1.66 5.33 

Modified Beck’s 
Biotic Index 

2 7 30 2 3 25 6 8 28 
 

Note: 
Blue data represents Group 1 (sensitive) Macroinvertebrates. 
Red data represents Group 2 (facultative) Macroinvertebrates. 
Black data represents Group 3 (tolerant) Macroinvertebrates. 
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Pine Run Watershed Assessment- Nye Branch Conceptual Design Report 1 
CWM Environmental, Inc. 

1.0 Introduction 

1.1 Report Overview 

The Pine Run Watershed Association (PRWA) retained CWM Environmental to provide 

assessment activities for the Pine Run Watershed, located in Armstrong and Jefferson Counties, 

Pennsylvania. The assessment was performed to characterize surface water quality conditions at sites within 

the watershed in an effort to identify and prioritize sites contributing non-point source (NPS) pollution to 

surface water quality. The assessment focused on former surface and underground mine operations and 

associated sites. Of the sites investigated, a ranking will be developed that prioritizes each site and identifies 

those sites in greatest need of remediation. This conceptual design report was prepared by CWM 

Environmental, Inc. and represents the initial effort to describe and quantify a remedial technology that may 

be effective for mine water discharge from the Upper Nye Branch site, which has been identified as a high 

priority site based on initial assessment information. 

This conceptual design is comprised of three sections: 

• Section 1- provides the introduction and background information for the Upper Nye Branch site; 

• Section 2- presents potential technologies that may be effective for treating mine discharges and 

provides the rational for selecting a technology to address the abandoned mine drainage (AMD) at the 

Upper Nye Branch site; and 

• Section 3- presents the conceptual plan and includes the design basis, conceptual system 

configuration, and preliminary cost estimate for detailed design and construction. 

1.2 Basis for Selection 

The Upper Nye Branch site was selected for development of a conceptual design based on information 

obtained by CWM Environmental, Inc. during initial assessment activities in the Pine Run Watershed. The 

mine discharge has imparted noticeable acidity and iron hydroxide armoring of the streambeds and may be the 

source of vegetative stress downstream of the discharge location. Therefore, based on the qualitative 

assessment, a conceptual design report is being prepared for the Upper Nye Branch site. 

1.3 Mine Discharge Description 
The mine discharge is located in Porter Township, Jefferson County (Figure 1) and emanates from a strip 

mine high wall. From its discharge point (approximately ten feet up the high wall) the water flows down a 

small, but deep channel (fifteen feet deep) before entering the head waters of the Nye Branch. 1.4 .....Water 

Quality and Flow Measurement Data 

At present, two months of water quality and flow data have been colected for the Upper Nye Branch mine 

water discharge (Table 1). Additional sampling and flow measurements will be available with subsequent 
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monthly sampling events. The mine water discharge analytical results indicate that iron, manganese, and 

aluminum are present above detection limits. Alkalinity was not detected and acidity was detected at high 

levels. Laboratory pH indicates the water is strongly acidic. 



 

 

Pine Run Watershed Assessment- Nye Branch Conceptual Design Report 3 
CWM Environmental, Inc. 

2.0 Technology Evaluation 

2.1 Potential Technologies 

Typical characteristics of mine water discharge include the presence of metals such as iron (Fe), 

manganese (Mn), aluminum (Al), and pH below neutral (pH<7). Numerous technologies exist that are 

effective for removing metals and buffering the pH and include, but are not limited to: 

• Conventional water treatment (e.g., pH adjustments, reverse osmosis, lime-slurry, etc.); 

• Constructed wetlands; 

• Anoxic limestone drains (ALD);and 

• Successive Alkalinity Producing Systems (SAPS). 

2.1.1 Active Technologies 

Active technologies represent technologies where chemical or physical processes are applied to promote 

chemical changes in water in an effort to reduce dissolved phase concentrations. One such technology is 

conventional water treatment. 

Conventional Water Treatment 

Conventional water treatment technologies have been demonstrated to be effective in reducing metal 

concentrations associated with mine water discharges. Conventional water treatment relies on capturing the 

discharge and subjecting the mine discharge water to treatment such as pH adjustments, reverse osmosis, etc. 

The treatment process relies on construction and continuous operation and maintenance of a fixed facility. 

Conventional water treatment represents technologies that have gained agency/industry acceptance and are 

capable of achieving effluent discharge criteria. However, conventional water treatment requires capital 

construction costs and long-term financial operation and maintenance (O&M) commitments. 

2.1.2 Passive Treatment 

Passive treatment technologies rely on natural chemical or physical processes to alter the chemistry of mine 

water discharges to reduce mass loadings of metals and/or to buffer pH. Constructed wetlands represent a 

broad category of passive treatment. Depending on whether the mine water is net alkaline or net acidic, 

different approaches are typically employed.  Net alkaline water typically requires only oxidation to reduce 

the metal loadings. Net acidic water typically requires the addition of alkalinity usually accomplished with 

the installation of anoxic limestone drains (ALDs) or a Successive Alkaline Producing Systems (SAPS). The 

basis for selection of a constructed aerobic wetland or anoxic treatment is shown in Figure 2. 

The following discusses ALDs, SAPS and constructed wetlands since the mine water discharge at the 

Upper Nye Branch site is net acidic (Table 1). 
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Anoxic Limestone Drains 
ALDs are covered ditches filled with a bed of limestone gravel in which subsurface mine water is 

intercepted to prevent contact with atmospheric oxygen. As mine water flows through them, the limestone 

dissolves, adding alkalinity and increasing the pH. The mine water needs to have low concentrations of 

dissolved oxygen or else iron hydroxides will form, coating the limestone and clogging the system, which 

will cause the system to fail. Regardless of the oxygen content, aluminum can cause the system to fail by 

forming aluminum hydroxides which will also clog the system. ALDs are considered a pretreatment step 

with the final step of the system being an aerobic wetland. 

Successive Alkalinity Producing Systems (SAPS)/Vertical Flow Wetlands 

Successive alkalinity producing systems (SAPS) combine the technologies of ALDs and organic substrate 

into one system. Oxygen concentrations in mine water are often a design limitation for ALDs. When water 

quality characteristics determine dissolved oxygen (DO) to be >lmg/L, the oxygen must be removed from the 

mine water before introduction to a limestone bed. In a SAPS, acidic mine water is collected over an organic 

bed (usually mushroom compost) which is underlined by a limestone bed. Head pressure pushes the water 

through the compost in an attempt to remove the oxygen before it permeates through the limestone bed. 

Below the limestone is a series of pipes and valves that perform two functions. First, the pipes carry the now 

treated water (increased pH and Alkalinity) to an aerobic wetland where metals can precipitate. The second 

function is related to the valves, where they can be closed (resulting in an increased head pressure) then 

released resulting in a flushing of the system. As with ALDs, SAPS work best when aluminum is not present 

in the mine water because it forms aluminum hydroxides which can coat the limestone and clog the system. 

Aerobic Wetlands 
Aerobic wetlands are large-scale impoundments that passively collect, oxidize metals, reduce, and buffer the 

pH of mine water discharge to promote the precipitation of metals dissolved in water and/or increase pH 

through the addition of alkalinity. Aerobic wetlands are designed based on the chemistry of the mine 

water. In terms of effectiveness, aerobic wetlands are effective in reducing mass loadings of iron, 

manganese, and acidity (Hedin 1993). From an overall cost perspective, aerobic wetlands typically 

represent a low cost alternative to treat mine discharge waters since long-term operation and maintenance 

costs are minimal. Aerobic wetlands represent a technology that has gained agency/industry acceptance 

especially if the objective is to cost-effectively reduce the mine water discharge adversely affecting the 

receiving surface water body. 
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2.2 Criteria for Technology Selection 

Section 2.1 discussed technologies that represent potential alternatives for treating mine discharge water. 

Each particular technology has advantages and disadvantages when compared to specific criteria such as 

cost (capital construction and long-term O&M), effectiveness, agency/industry acceptance and 

implementation. The key to selecting the appropriate technology is evaluating the advantages and 

disadvantages of each criterion to achieve the specific objectives. The criterion warranting the greatest 

consideration in selecting the technology for the Upper Nye Branch site is cost. The reason for cost being 

the governing criterion includes: 

• Direct funding from PRWA is limited; 

• Grants must be secured from agencies of the state and/or federal government to implement the 

project; and 

• Grant money is finite, specific, and does not represent a regenerative source. 

The appropriate technology must also adequately address effectiveness and implementability. 

2.3 Technology Selection 

The technology selected to address the net acidic mine water discharge at the Upper Nye Branch site is the 

construction of multiple vertical flow wetlands, with primary settling ponds and an aerobic wetland. This 

technology has minimal long-term O&M costs when compared to other technologies. Conceptually, vertical 

flow wetlands represent a passive means to treat mine discharge water containing acidity and metals such as 

iron, manganese, and aluminum. Passive treatment refers to the use of natural processes to promote 

biological and chemical reactions that effectively reduce metal concentrations, decrease acidity, and buffer 

pH. A brief discussion of the selected technology using the evaluation criteria is presented in the following 

paragraphs. 

Cost 
The two components of the cost element include cost to install (capital cost), and long-term O&M cost. A 

system's capital cost will vary with each specific site and type and are driven by size and treatment 

requirements. The financial benefit derived from a treatment system of this type (passive) is the significantly 

reduced O&M costs when compared to other technologies. Emphasis is placed on long-term O&M costs 

since it is expected that the design life of the vertical flow wetland with primary settling pond and aerobic 

wetland is typically 25 years. The impact of long-term O&M costs are such that the Bureau of Abandoned 

Mine Reclamation (BAMR) uses long-term O&M costs as a basis to avoid constructing active conventional 

treatment plants (Milavec). 

 

 

 



 

 

Pine Run Watershed Assessment- Nye Branch Conceptual Design Report 6 
CWM Environmental, Inc. 

Effectiveness 
Numerous vertical flow wetlands with a primary treatment settling pond and an aerobic wetland have been 

installed to treat mine water discharges with similar water quality to that noted at the Upper Nye Branch site 

(i.e., low pH, net acidic, elevated concentrations of iron, aluminum, and manganese). Vertical flow wetlands 

have been demonstrated to be effective in reducing metal concentrations and increasing alkalinity in mine 

water discharges at other sites and similar results are expected when the technology is applied to the Upper 

Nye Branch site. 

Implementability 

The implementability of constructing a vertical flow wetland with primary settling pond and aerobic 

wetland has also been considered. There is sufficient room to install the passive treatment system and 

surface elevations from the discharge point to the unnamed tributary are conducive to the selected 

technology (Figure 3). 

Agencv/Industrv Acceptance 
Agency acceptance of a vertical flow wetland with primary settling pond is expected since this technology has 

been implemented at other sites. In fact, BAMR prefers passive treatment (e.g. vertical flow wetlands) over 

active treatment due to the minimal long-term O&M costs. Many other watershed associations and 

conservation groups have implemented similar approaches indicating agency/industry acceptance. 
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3.0 Conceptual Plan 
The conceptual plan provides the design basis, system configuration, permitting issues, and preliminary cost 

estimate. By addressing the aforementioned items, the conceptual plan becomes an important decision 

making tool to assist the PRWA with moving the project forward. Understanding project scope and 

preliminary costs will assist the PRWA when applying for grant applications to implement the remediation 

project. 

3.1 Design Basis 

3.1.1 Vertical Flow Wetland Pond(s) 

As presently envisioned, the Nye Branch mine water discharge requires the addition of alkalinity in excess of 

300mg/L. In order to achieve this objective, two successive vertical-flow cells separated by a settling pond 

will be constructed, each producing at least 150 mg/L of alkalinity. The rational for having two vertical flow 

cells is related to limestone residence time. To produce the required alkalinity, one vertical-flow cell would 

need to have a limestone residence time of approximately 700 hours, whereas two successive cells (separated 

by a settling pond), each with a 28-hour residence time can produce comparable amounts of alkalinity. This 

reduced residence time will allow for a smaller treatment system (less area) and reduced cost. 

3.1.2 Settling Pond(s) 

The Upper Nye Branch mine water discharge requires settling ponds after each of the vertical flow ponds. 

Based on the current analytical data (Table 1), it appears that iron represents the primary concern. 

Concentrations of ferrous iron can be decreased in the mine water discharge by oxidizing the mine 

discharge water and geochemically changing ferrous iron to ferric iron, which will precipitate as iron 

hydroxide sludge (i.e., yellow boy). 

Settling ponds will be established to promote oxidation of ferrous iron. Skovran and Clouser, 1998 

suggests settling ponds should be sized to allow for accumulation of the precipitated metals over the 

lifespan of the system and recommends residence times of at least 67.2 hours. 

3.1.3 Constructed Aerobic Wetland 
Based on current analytical data (Table 1), the mine water discharge at the Upper Nye Branch site was 

found to be net acidic, however the effluent of the vertical flow treatment system is expected to be net 

alkaline. For this reason the effluent can be treated with an aerobic wetland. Iron was detected at a 

maximum concentration of 28.74 mg/L and since the PADEP's daily maximum effluent concentration for 

iron is 6.0 mg/L, iron requires remediation. Manganese was detected at a maximum concentration of 8.52 

mg/L and since the PADEP's daily maximum effluent concentration limit for manganese is 4.0 mg/L, 
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manganese also requires remediation. For these reasons iron and manganese loadings will provide the 

basis for wetland sizing. 

Hedin (1993) describes two different sizing criteria for aerobic wetlands which includes the Abandoned 

Mined Land (AML) criteria and the compliance criteria. The AML was developed for conservation groups 

(i.e. PRWA) to cost effectively reduce metal loadings at abandoned mine discharges. The compliance 

criterion is a more stringent standard that is intended for use by mine operators. The AML criteria is used for 

this conceptual design, however the recomended size of the wetland was increased. The reason the wetland 

size was increased is because 12 months of data has not yet been collected and fluctuations in water quality 

may call for a larger wetland. To adequately consider mine water discharge seasonal flow and chemical 

variations, the PADEP (Bigatel et. Al. 1999) recommends collecting 12 months of continuous data prior to 

implementing the full-scale design and to provide minimum and maximum mass loadings. This conceptual 

design is based on the current data and it is recognized that additional data would be required prior to 

finalizing a design. 

3.2 Proposed System Configuration 

3.2.1 Vertical Flow Wetland 

The proposed system configuration is presented in Figure 3. A total of two vertical flow wetlands cells 

constructed in a series and separated by a settling pond are anticipated. Side embankments should be 

vegetated and have a minimum of 2:1 interior slopes and 3:1 exterior slopes with 8-10 feet top width. The 

cells will have a minimum of 1 foot of freeboard above the designed high water level, with an emergency 

spillway to maintain system integrity. The cells should be lined with geotextile liners to reduce AMD-

groundwater infiltration. It is important to note that the data used to determine system size requirements may 

change as more analytical data is obtained on the discharge. 

Limestone Layer 

Each cell will have a total of 55,380ft3 of limestone (2,769 Tons) and will have an area of approximately 

28,900ft2 (170' x 170'), resulting in a limestone thickness of 3 feet. Each cell will have an estimated 

limestone residence time of 27.5 hours and produce 150mg/L of alkalinity. Combining the alkalinity 

generation of both cells results in a total alkalinity generation of 300mg/L. Therefore, the total alkalinity 

generation (300mg/L) is more than 100mg/L of alkalinity, over and above the amount needed to offset 

influent non-manganese acidity (190mg/L). The cells are each designed for a lifespan of 25 years, and 

should consist of 4-to-6 inch high-calcium limestone. 

Organic Layer 
The organic layer will have a depth of 1'-to-1.5' (19,600-29,400ft3) and will have as even distribution as 

possible. Special care should be taken when installing the organic layer to assure that the material is well 

mixed and any activities that can cause compaction should be avoided. The organic layer will consist of 
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spent mushroom compost and composted manure. The permeability of the organic layer should be tested 

before the system is fully operational. 

Drainage 

The drainage system will consist of six inch schedule 40 perforated PVC piping. Hole diameters will have a 

diameter of one inch in order to reduce the chances of plugging by floc precipitants. The layout of the drain 

will be in a "Y" shaped design (Figure 3), and located in the lower foot of the limestone layer. The drain is 

connected to an effluent standpipe that is elevated to a level equal to the desired head of water above the 

organic layer (3 feet). The effluent will cascade into an adjacent settling pond in order to re-oxygenate the 

water and promote precipitation of metals. The flushing system will consist of a valve at level below the 

height of the effluent standpipe. When the valve is opened a rapid downward drawl of water will flush the 

limestone layer of metal hydroxides. 

3.2.2 Settling Pond 

As envisioned the settling ponds (located at the effluent of each vertical flow cell) will have a residence time 

of 67.2 hours (2.8 days) and have total depth of 6 feet. Two feet of depth is anticipated as free board and 4 

feet is planned for detention and sludge accumulation. The total size of the settling ponds will be 120' x 120' 

resulting in 49,920ft3 of space for residence time of discharge water. Side embankments will be vegetated and 

have a minimum of 2:1 inside slopes and a minimum of 3:1 outside slopes. 3.2.3 Constructed Aerobic 

Wetland 

The constructed aerobic wetland is sized according to the abandoned mined lands (AML) criteria and is 

based on an iron loading of 30.7 pounds per day and a manganese loading of 9.1 pounds per day (Table 1). 

Since the effluent of the vertical flow wetlands will be net alkaline, acidity loadings were not considered in 

sizing. The aerobic wetland will be a total of 1.18 acres and be approximately one foot deep with an 

additional one foot of free board. Side embankments will have a minimum of 2:1 inside slopes and 3:1 

outside slopes. The wetland will be planted with wetland vegetation to promote filtration, prevent 

channelization, provide wildlife habitat, and potentially provide contaminant removal. The effluent will 

consist of an open limestone channel consisting of rip-rap sized boulders. 

3.3 Permitting 

Permits envisioned at this time include an Erosion and Sediment (E&S) control permit and a National 

Pollution Discharge Elimination System (NPDES) permit may be required. Coordination and 

communication with the landowners and government agencies will also be required. 

3.3 Estimated Cost 

The cost to install the SAPS system including design and permitting is estimated at $927,327. The 

breakdown of the cost estimate includes: 

• Construction $480,000 
• Permitting $20,000 
• Engineering/Design $48,000 
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 • Construction Inspection $48,000 
• Contingency $24,000 
• O, M and R $24,000 
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Table I 

Summary of Mine Water Discharge Analytical Results and Mass Loadings Calculations 

Discharge Analytical Results 
Date Flow 

gpm 
pH 
s.u. 

Conductivity 
umhos/cm 

Alkalinity 
mg/L 

Acidity 
mg/L 

Iron 
mg/L 

Manganese 
mg/L 

Aluminum 
mg/L 

Sulfate 
mg/L 

TSS 
mg/L 

11/15/01 77 3.36 854 <1 154 39 9.7 13.7 398 2 
3/20/02 88.6 3.18 928 <1 205 28.7 8.52 11.7 396 6  

Mass Loading Calculations (Pounds Per Day) 
Date Alkalinity Acidity Iron Manganese Aluminum Sulfate TSS 

11/15/01 NA 142.5 36.1 9.0 12.7 368.4 1.9 
03/20/20 NA 218.3 30.6 9.1 12.5 421.7 6.4 
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 1.0 INTRODUCTION 

 1.1 Report Overview 

The Pine Run Watershed Association (PRWA) retained CWM Environmental to provide assessment 
activities for the Pine Run Watershed, located in Jefferson County, Pennsylvania. The assessment was 
performed to characterize surface water quality conditions at sites within the Pine Run Watershed in an 
effort to identify and prioritize sites contributing adverse impacts to surface water quality. The assessment 
focused on former surface and underground mine operations and associated sites. Of the sites 
investigated, a ranking will be developed that prioritizes each site, identifying those sites in greatest need of 
remediation. This conceptual design report (CDR) was prepared by Management and Technical Resources, 
Inc. (MTR) and represents the initial effort to describe and quantify a remedial technology that may be 
effective for mine discharge from the Corbettown site, which has been identified as a high priority site 
based on initial assessment information. 

The CDR is comprised of three sections: 

• Section 1.0 provides the introduction and background information for the Corbettown site; 

• Section 2.0 presents potential technologies that may be effective for treating mine discharges and 
provides the rationale for selecting a technology to address mine discharge water at the Corbettown 
site; and 

• Section 3.0 presents the conceptual plan and includes the design basis, conceptual system 
configuration, and preliminary cost estimate for detailed design and construction. 

 1.2 Basis for Selection 

The Corbettown site was selected for development of a conceptual design based on information obtained by 
CWM Environmental during initial assessment activities in the Pine Run Watershed. Qualitatively, the mine 
discharge has imparted noticeable iron hydroxide armoring of the streambeds and may be the source of 
vegetative stress downstream of the discharge location. Therefore, based on the qualitative assessment, a 
conceptual design report is being prepared for the Corbettown site. 

 1.3 Mine Discharge Description 

The mine discharge is located in Corbettown situated in southern Jefferson County, Pennsylvania (Figure 1). 
The discharge emanates from a, former underground mine previously operated by Doverspike Brothers. 
The Kittanning coal seam was mined at this location. The discharge is observed to emanate at one 
location from the southwest base of a hill just north of Corbettown (Figure 1). The discharge flows towards 
the southwest, to an unnamed tributary and ultimately to Pine Run. Iron hydroxide (i.e. yellow boy 
precipitate, characteristic of mine discharges) is notable on the bottom of the drainage path (conveying the 
discharge to the unnamed tributary) and the streambed of the unnamed tributary. Some iron hydroxide is 
observed in the Pine Run streambed. 
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1.4 Water Quality and Flow Measurement Data 

At present, two rounds (August and September 2001) of groundwater quality and flow measurement data 
exist for the Corbettown mine water discharge (Table 1). Additional sampling and flow measurements will be 
available with subsequent monthly sampling events. The mine water discharge analytical results indicate 
that iron and manganese are present above detection limits. Aluminum was not detected. Both alkalinity and 
acidity were detected, however, the mine discharge water can be characterized as net alkaline. Laboratory 
pH indicates the water is near neutral to very slightly acidic (6.25). 
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 2.0 TECHNOLOGY EVALUATION 

 2.1 Potential Technologies 

Typical characteristics of mine water discharge include dissolved metals such as iron (Fe), manganese 
(Mn), aluminum (Al), and pH below neutral (pH<7). Numerous technologies exist that are effective for 
removing dissolved metals and buffering the pH and include, but are not limited to: 

• Conventional water treatment (e.g., pH adjustments, reverse osmosis, lime-slurry, etc.); 

• In-situ oxidant (air, oxygen, potassium permanganate, ozone) addition technologies; and 

• Constructed wetlands. 

2.1.1 Active Technologies 
Active technologies represent technologies where chemical or physical processes are applied to promote 
chemical changes in water in an effort to reduce dissolved phase concentrations. Two such technologies 
include conventional water treatment and in-situ oxidation technologies. 

Conventional Water Treatment 
Conventional water treatment technologies have been demonstrated to be effective in reducing metals 
concentrations associated with mine water discharges. Conventional water treatment relies on capturing 
the discharge and subjecting the mine discharge water to treatment such as pH adjustments, reverse 
osmosis, etc. The treatment process relies on the construction and continuous operation and maintenance 
of a fixed facility. Conventional water treatment represents technologies that have gained agency/industry 
acceptance and are capable of achieving effluent discharge criteria. However, conventional water 
treatment requires capital construction costs and long-term financial operation and maintenance (O&M) 
commitments. 

in-situ Oxidant-Addition Technology 

In-situ (in place) oxidant-addition technologies rely on the injection of an oxidant (e.g., air, oxygen, 
potassium permangante, ozone) to promote the ionic conversion of iron and manganese to the more 
stable form that promotes precipitation of a metal hydroxide. In-situ oxidant-based technologies have 
gained great acceptance in the environmental remediation community for mitigating dissolved phase 
organic constituents in groundwater. However, use of oxidant-based technologies appears to be limited 
for remediating mine water discharges at this time. In-situ-based technologies would be deployed in a 
manner that would directly deliver oxygen to the mine pool to promote precipitation of metals within the 
mine. The application of this technology would be considered at sites where limited area exists for 
constructed wetlands, enhancement of metals precipitation is desired, and pH conditions are favorable. 
Effectiveness of oxidant-based technologies is a function of the ability to disperse oxygen within a given 
media. The oxidant would be delivered through wells that would be installed in underground mine open 
areas. The oxidant-based technologies rely on a permanent system of injection points, replenishment of 
oxidants, and require frequent monitoring. Long-term oxidant cost would be a function of the oxidant 
selected for treatment. Initial capital costs are anticipated to be somewhat less than conventional water 
treatment capital costs. Financial obligations are required for long-term O&M associated with an oxidant 
addition system. 
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2.1.2 Passive Treatment 
Passive treatment technologies rely on natural chemical or physical processes to alter the chemistry of 
mine water discharges to reduce mass loadings of metals and/or to buffer pH. Constructed wetlands 
represent a broad category of passive treatment. Depending on whether the mine water is net alkaline or 
net acidic, different approaches are typically employed.  Net alkaline water typically requires oxidation only 
to reduce the iron loadings.  Net acidic water typically requires the addition of alkalinity usually 
accomplished with the installation of anoxic lime drains (ALDs). Other designs can be implemented, such 
as vertical flow wetlands, which can promote alkalinity addition to buffer pH. The basis for selection of a 
constructed aerobic wetlands or anoxic treatment is shown on Figure 2. 

The following discusses constructed aerobic wetlands since the mine water discharge at the Corbettown site 

is net alkaline. 

Constructed Aerobic Wetlands 
Constructed aerobic wetlands are large-scale impoundments that passively collect, oxidize metals, reduce, 
and/or buffer pH of mine water discharge to promote the precipitation of metals dissolved in water and/or 
increase pH through the addition of alkalinity. Constructed aerobic wetlands are designed based on the 
chemistry of the mine water. In terms of effectiveness, constructed aerobic wetlands are effective in 
reducing mass loadings of iron, manganese, and acidity (Hedin 1993), and in some cases may achieve 
effluent criteria. However, from an over-all cost perspective, constructed aerobic wetlands typically 
represent a low cost alternative to treat mine discharge waters since long-term operation and maintenance 
costs are minimal. Constructed aerobic wetlands represent a technology that has gained agency/industry 
acceptance especially if the objective is to cost-effectively reduce the mine water discharge adversely 
affecting the receiving surface water body. 

2.2 Criteria for Technology Selection 

Section 2.1 discussed technologies that represent potential alternatives for treating mine discharge water. 
Each particular technology has its advantages and disadvantages when compared to specific criteria such 
as cost (capital construction and long-term O&M), effectiveness, agency/industry acceptance and 
implementability. The key to selecting the appropriate technology is evaluating the advantages and 
disadvantages of each criterion to achieve the specific objectives. The criterion warranting the greatest 
consideration in selecting the technology for the Corbettown site is cost. The reasons for cost being the 
governing criterion include: 

• Direct funding from the PRWA is limited; 
• Grants must be secured from agencies of the state and/or federal government to implement the 

project; and 

• Grant money is finite, specific, and does not represent a regenerative source. The 

appropriate technology must also adequately address effectiveness and implementability. 2.32.2.

 2.3 Technology Selection 

The technology selected to address the net alkaline mine water discharge at the Corbettown site is 
construction of an aerobic wetlands, with primary treatment for settling. This technology has minimal 
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long-term O&M costs when compared to other technologies.  Conceptually, constructed aerobic wetlands 
represent a passive means to treat mine discharge water containing metals such as iron and manganese 
through the use of large-scale impoundments constructed in series, parallel, or open ditch configuration. 
Passive treatment refers to the use of natural processes to promote biological and chemical reactions that 
effectively reduce metal concentrations, decrease acidity, and buffer pH. A brief discussion of the selected 
technology using the evaluation criteria is presented in the following paragraphs. 

Cost 
The two components of the cost element include cost to install (capital cost), and long-term O&M cost.  
Constructed wetlands capital cost will vary with each specific site and type of wetland and are driven by size 
and treatment requirements. The financial benefit derived from constructed wetlands is the significantly 
reduced O&M costs when compared to other technologies. Emphasis is placed on long-term O&M cost since 
it is expected that the design life of the constructed aerobic wetlands is typically 25 years. The impact of long-
term O&M costs are such that the Bureau of Abandon Mine Reclamation (BAMR) uses long-term O&M cost 
as a basis to avoid constructing active conventional treatment plants (Milavec). 

Effectiveness 
Numerous constructed aerobic wetlands have been installed to treat mine water discharges with chemistries 
similar to that noted at Corbettown (i.e., near neutral pH, net alkaline, elevated concentrations of iron, and to a 
lesser extent manganese). Hedin (1993) has found that constructed aerobic wetlands are effective for 
reducing iron and manganese concentrations, and when constructed properly, increasing pH through 
carbonate addition. In some cases, an effluent criterion was also able to be achieved. Therefore, 
constructed aerobic wetlands have been demonstrated to be effective in reducing metal concentrations in 
mine water discharges at other sites and similar results are expected when the technology is applied to the 
Corbettown site. 

Implementability 
The implementability of constructing aerobic wetlands within the Corbettown site has also been considered. 
Based on the present understanding, the former mine operator will allow the construction to be completed 
within the current property boundary. There appears to be available area to install the passive treatment 
system. Surface elevations associated with the mine discharge point and discharge to the Pine Run 
Tributary appears to be conducive to the selected technology. Encroachment with the adjacent railroad may 
give rise to some additional detailed design issues, but is not anticipated to preclude the implementation of 
this technology. 

Agency/Industry Acceptance 
Agency acceptance of aerobic constructed wetlands is expected since constructed aerobic wetlands have 
been implemented at other sites. In fact, BAMR prefers passive treatment (e.g., constructed aerobic 
wetlands) over active treatment due to the minimal long-term O&M costs. Many other watershed 
associations and conservation groups have implemented similar approaches indicating agency/industry 
acceptance.
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3.0 CONCEPTUAL PLAN 

The conceptual plan provides the design basis, system configuration, permitting issues, and preliminary 
cost estimate. By addressing the aforementioned items, the conceptual plan becomes an important 
decision making tool to assist the PRWA with moving the project forward. Understanding project scope 
and preliminary costs will assist the PRWA when applying for grant applications to implement the 
remediation project. 

3.1 Design Basis 

3.1.1 Primary Treatment 
As presently envisioned, the Corbettown mine water discharge requires primary treatment of iron prior to the 
flow entering the constructed aerobic wetlands. Based on only 2 months of analytical data, it appears that 
only iron represents the primary concern (manganese is not specifically addressed in the design). Given the 
pH of the mine discharge water, it is likely that dissolved iron exists in the mine discharge water and in the 
ferrous state. Concentration of ferrous iron can be decreased in the mine discharge water by oxidizing the 
mine discharge water and geochemically changing ferrous iron to ferric iron, which will precipitate as an iron 
hydroxide sludge (i.e., yellow boy). 

A system of primary treatment basins will be established to promote the oxidation of ferrous iron. The 
PADEP (Bigatell et.al. 1999) suggest a conservative 6-hour detention time (per cell) to promote 
oxidation, and a total detention time of 12 hours. Sufficient storage must be considered for the 
accumulation or iron hydroxide with time. PADEP (Bigatell et.al. 1999) provides a formula that can be 
used to size pre-treatment cells. The formula was modified to only include flow from the mine water 
discharge. 

3.1.2 Constructed Aerobic Wetlands 
The design basis for the proposed constructed aerobic wetlands generally follows recommendations and 
guidance developed by Hedin et.al (1993). Figure 2, a flow diagram for treatment of alkaline or acidic mine 
discharges, provides the general rationale for the design basis. Constructed wetlands fall into two broad 
categories based on the net alkalinity or net acidity of the mine water discharge (Figure 2). An additional 
parameter was added to Figure 2 to compare iron and manganese concentrations in mine water discharges 
to PADEP effluent concentrations in an effort to determine metals requiring remediation. The PADEP daily 
maximum effluent concentrations for iron and manganese are 6.0 mg/L and 4.0 mg/L, respectively. 

Based on 2 months of data, the mine water discharge at the Corbettown site was found to be net alkaline 
and subsequently can be treated using constructed aerobic wetlands (Table 1). Iron was detected at a 
maximum concentration of 54 mg/L and at an average concentration of 52.4 mg/L (Table 1). The PADEP 
daily maximum effluent concentration for iron is 6 mg/L and since the maximum and average iron 
concentrations exceeds the PADEP daily maximum effluent concentration, iron requires remediation. Iron 
loadings will provide the basis for wetland sizing. Manganese was found above detection limits, but was 
excluded from the design basis and wetland sizing calculations because: 

• The average concentration of manganese (4.4 mg/L) is slightly above the PADEP daily maximum 
effluent concentration (4.0 mg/L), 
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 Designing to reduce manganese concentrations by approximately 0.4 mg/L would not be cost 
effective; and 

• Co-precipitation of manganese with ferrous iron is possible and may be sufficient to lower manganese to 
levels below PADEP daily maximum effluent concentrations. 

Hedin (1993) describes two different sizing criteria for aerobic wetlands and includes the Abandoned 
Mined Land (AML) criteria and the compliance criteria. The AML was developed for conservation groups 
(e.g. watershed associations) to cost effectively reduce metal loadings at abandoned discharges. The AML 
criteria is used for this conceptual design since PADEP recognizes use of this criteria when the Natural 
Resources Conservation Service (NRCS) or other agencies, are directing the remediation efforts (PADEP 
1999). Use of the AML criteria will reduce the area requirements by one-half when compared to the 
compliance criteria. The compliance criterion provides a design basis to treat discharges to more stringent 
effluent standards and is intended for mine operators. 

To adequately consider mine water discharge seasonal flow and chemical variations, the PADEP (Bigatel et 
at. 1999) recommends collecting 12 months of continuous data prior to implementing the full-scale design 
and to provide minimum and maximum mass loadings. At this time, only 2 months of data are available for 
the Corbettown mine water discharge. This conceptual design is based on 2 months of data and it is 
recognized that additional data would be required prior to finalizing a design. 

3.2 Proposed System Configuration 

3.2.1 Primary Treatment Cells 
The proposed system configuration is presented on Figure 3. A total of three pre-treatment cells, 
constructed in series, are anticipated. Each cell will be approximately one-half acre in size and a total of 6 
feet deep from the top of the berm. Three feet of depth is anticipated as free board and 3 feet is planned for 
detention and sludge accumulation. Each cell initially will have a total detention time of approximately 8 
hours (or a total of 24 hours for three cells) based on a flow of 1,023 gallons per minute (gpm). This flow 
represents the higher of 2 months of data. Detention times may change if flow changes. Each cell will have 
the capacity to store approximately 2,500 cubic yard (CY) of sludge. Assuming 1 ton of iron hydroxide 
equals 1 CY of sludge, the estimate life of one primary treatment cell is approximately 22 years. 
Constructed aerobic wetlands are typically designed for a life of 25 years. Therefore, the use of three cells 
provides the necessary life, sludge accumulation, and detention time to passively oxidize the mine water 
discharge water prior to entering the constructed wetland. 
 
The primary treatment cells will be constructed of native material lined with a geotextile and bentonite 
composite to minimize groundwater/mine discharge water exchange, if required. Side slopes will be a 
minimum of 2 to 1, and the berms will be vegetated. 

3.2.2 Constructed Aerobic Wetlands 

The minimum wetland size (MWS) is determined by the maximum iron mass loading. This conceptual 
design for the constructed aerobic wetlands is based on an iron mass loading of 622 pounds per day 
determined from a flow of 1,023 gallons per minute and an iron concentration of 50.7 mg/L as shown on 
Table 1. The mass loading represents the higher of 2 months of data. As previously described, the PADEP 
requires 12 months of data prior to finalizing a design. Therefore, based on future analytical data 



 

 

Pine Run Watershed Assessment Activities 
CWM Environmental 

Page 8
October 2001

and flow measurements, the mass loadings may change resulting in increased areal requirements for the 
constructed aerobic wetlands. 

As envisioned, the constructed aerobic wetlands will consist of a series of cells of variable decreasing 
elevations and interconnected through a series of pipes or over-flows to permit gravity flow and aeration. 
Figure 3 is a schematic showing the plan and cross sectional view of a typical constructed aerobic wetland. 
The constructed aerobic wetlands are anticipated to be located south of the discharge as shown on Figure 
4. Conceptually, a total of four cells (Figure 3) are anticipated covering a cumulative area of approximately 
3.5 acres. Assuming a depth of approximately 1 foot and a flow of 1,023 gallons per minute, the detention 
time of the constructed aerobic wetlands is approximately 19 hours. The cells will be constructed so that 
flow is directed via gravity with sufficient elavational difference between cells to promote aeration of water. 
Cells 4 through 6 is a multi-cell array, each approximately 0.7 acres in size and are intended to be used for 
secondary iron treatment, potential manganese co-precipitation, and additional retention time to promote 
settling of iron precipitate. Water from cell 6 will be conveyed via an open ditch or pipe to cell 7, the 1.5-acre 
polishing cell. Cell 7 will be established at the lowest elevation (located east of the railroad tracks as shown 
on Figure 4) and provides the final opportunity to treat the water prior to discharge to surface water. Each 
cell will be planted with vegetation to promote filtration, prevent channelization, provide wildlife habitat, and 
potentially provide contaminant removal. In addition, each cell will have limestone lined discharge points, 
and cell 7 will have limestone placed on the cell bottom in an effort to enhance pH levels. 
The geometric configuration of the cells will be rectangular and/or square and have at the maximum 2 to 1 
side slopes. Actual site conditions will dictate the final configurations and will be completed in the detailed-
design phase of the project. Free board will be a minimum of 2 feet and each cell will be approximately 1 
foot deep. The top of the berms separating the cells will be constructed of a sufficient width to permit 
access of a truck or excavator in the event future maintenance is required. Pipes will interconnect the cells 
and will be designed to handle the highest expected flow. 
Groundwater infiltration represents a concern for increased flow to the cells. Conversely, the surface water 
levels in the cells may attain heights that cause mounding and subsequently discharge of untreated water to 
the downslope side of the cell or to the stream. Therefore, installation of a bentonite and geotextile 
composite will be placed on the bottom and sidewalls of the cell to minimize infiltrating groundwater and/or 
leakage, if required. 

 3.3 Permitting 

Permits envisioned at this time include an erosion and sediment control permit. A stream encroachment 
permit may also be required if activities are conducted within close proximity to the unnamed tributary. A 
permit from the PADEP Bureau of Mining and Reclamation may be required. Also, a National Pollution 
Discharge Elimination System (NPDES) permit may be required. Coordination and communication with 
the landowners, government agencies, and railroad officials will also be required. 

 3.4 Estimated Costs 

The cost to install an estimated 5-acre constructed aerobic wetlands with primary treatment including 
detailed design and permitting is estimated at $475,000. The breakout of the cost estimate includes: 
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• Engineering/Detail Design $30,000 

• Permitting $30,000 

• Installation $370,000 

• Oversite, reporting, and bid specs $45,000  

Long-term O&M costs not included above are primarily associated with water sampling and analysis. It is 
expected that water sampling will be performed initially on a monthly basis, then quarterly over the project 
life. Sampling will include an influent and an effluent sample. Since the system is passive, no other O&M 
costs are assumed. In addition, minor repairs may also be required on the berms due to erosion or to 
burrowing animals. Therefore, an O&M estimate of $2,000 per year is assumed. 
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FIGURE 2 

Flow Diagram for Treatment of Alkaline or Acidic Mine Discharges
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1.0 Introduction 

1.1 Report Overview 

The Pine Run Watershed Association (PRWA) retained CWM Environmental to provide 

assessment activities for the Pine Run Watershed, located in Armstrong and Jefferson Counties, 

Pennsylvania. The assessment was performed to characterize surface water quality conditions at sites 

within the watershed in an effort to identify and prioritize sites contributing non-point source (NPS) 

pollution to surface water quality. The assessments focused on former surface and underground mine 

operations and associated sites. Of the sites investigated, a ranking will be developed that prioritizes each 

site and identifies those sites in greatest need of remediation. This conceptual design report was prepared 

by CWM Environmental, Inc. and represents the initial effort to describe and quantify a remedial 

technology that may be effective for mine water discharge from the McGregor site, which has been 

identified as a high priority site based on initial assessment information. 

This conceptual design is comprised of three sections: 

• Section 1- provides the introduction and background information for the McGregor site; 

• Section 2- presents potential technologies that may be effective for treating mine discharges and 

provides the rational for selecting a technology to address the abandoned mine drainage (AMD) at the 

McGregor site; and 

• Section 3- presents the conceptual plan and includes the design basis, conceptual system 

configuration, and preliminary cost estimate for detailed design and construction. 

1.2 Basis for Selection 

The McGregor site was selected for development of a conceptual design based on information obtained by 

CWM Environmental, Inc. during initial assessment activities in the Pine Run Watershed. Qualitatively, the 

mine discharge has imparted noticeable iron hydroxide armoring of the streambeds and may be the source 

of vegetative stress downstream of the discharge location. Therefore, based on the qualitative assessment, a 

conceptual design report is being prepared for the McGregor site. 

1 3  Mine Discharge Description 
The mine discharge is located approximately 1000 feet west of the Armstrong/Jefferson county line in 

Redbank Township, Armstrong County, Pennsylvania (Figure 1). The discharge originates from an 

abandoned deep mine in which the Kittanning coal seem was mined. The discharge is observed to emanate at a 

single location from the southwest base of a hill due west of the borough of Timblin (Figure 1). The 

discharge flows towards the west, for approximately 40 feet, to an unnamed tributary and ultimately to Pine 
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Run. Iron hydroxide armoring is noticeable on the bottom of the drainage path (conveying the discharge to the 

unnamed tributary), the streambed of the unnamed tributary, and the streambed of Pine Run. 

1.4 Water Quality and Flow Measurement Data 
At present, two rounds (November and December) of water quality and flow analysis have been completed 

for the McGregor mine water discharge (Table 1). Additional sampling and flow measurements wi11 be 

available with subsequent monthly sampling events. The mine water discharge analytical results indicate 

that on, manganese, and aluminum (very low amounts of Al) are present above detection limits. Both 

alkalinity and acidity were detected; however, the mine discharge water can be characterized as net acidic. 

Laboratory pH indicates the water is slightly acidic. 
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2.0 Technology Evaluation 

2.1 Potential Technologies 

Typical characteristics of mine water discharge include metals such as iron (Fe), manganese (Mn), aluminum 

(Al), and pH below neutral (pH<7). Numerous technologies exist that are effective for removing metals and 

buffering the pH and include, but are not limited to: 

• Conventional water treatment (e.g., pH adjustments, reverse osmosis, lime-slurry, etc.); 

• Constructed wetlands; 

• Anoxic limestone drains (ALD);and 

Successive Alkalinity Producing Systems (SAPS). 

2.1.1 Active Technologies 

Active technologies represent technologies where chemical or physical processes are applied to promote 

chemical changes in water in an effort to reduce dissolved phase concentrations. One such technology is 

conventional water treatment. 

Conventional Water Treatment 

Conventional water treatment technologies have been demonstrated to be effective in reducing metal 

concentrations associated with mine water discharges. Conventional water treatment relies on capturing the 

discharge and subjecting the mine discharge water to treatment such as pH adjustments, reverse osmosis, etc. 

The treatment process relies on construction and continuous operation and maintenance of a fixed facility. 

Conventional water treatment represents technologies that have gained agency/industry acceptance and are 

capable of achieving effluent discharge criteria. However, conventional water treatment requires capital 

construction costs and long-term financial operation and maintenance (O&M) commitments. 

2.1.2 Passive Treatment 
Passive treatment technologies rely on natural chemical or physical processes to alter the chemistry of mine 

water discharges to reduce mass loadings of metals and/or to buffer pH. Constructed wetlands represent a 

broad category of passive treatment. Depending on whether the mine water is net alkaline or net acidic, 

different approaches are typically employed.  Net alkaline water typically requires only oxidation to reduce 

the metal loadings.  Net acidic water typically requires the addition of alkalinity usually accomplished with 

the installation of anoxic limestone drains (ALDs) or a Successive Alkaline Producing System Wetland 

(SAPS). The basis for selection of a constructed aerobic wetland or anoxic treatment is shown in Figure 2. 
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The following discusses ALDs, SAPS and constructed wetlands since the mine water discharge at 

McGregor is net acidic. 

Anoxic Limestone Drains 

ALDs are covered ditches filled with a bed of limestone gravel in which subsurface mine water is 

intercepted to prevent contact with atmospheric oxygen. As mine water flows through them, the limestone 

dissolves, adding alkalinity and increasing the pH. The mine water needs to have low concentrations of 

dissolved oxygen or else iron hydroxides will form, coating the limestone and clogging the system, which will 

cause the system to fail. Regardless of the oxygen content, aluminum can cause the system to fail by 

forming aluminum hydroxides which will also clog the system. ALDs are considered a pretreatment step 

with the final step of the system being an aerobic wetland. 

Successive Alkalinity Producing Systems (SAPS) 

Successive alkalinity producing systems (SAPS) combine the technologies of ALDs and organic substrate 

into one system. Oxygen concentrations in mine water are often a design limitation for ALDs. When water 

quality characteristics determine dissolved oxygen (DO) to be >lmg/L, the oxygen must be removed from the 

mine water before introduction to a limestone bed. In a SAPS, acidic mine water is collected over an organic 

bed (usually mushroom compost) which is underlined by a limestone bed. Head pressure pushes the water 

through the compost in an attempt to remove the oxygen before it permeates through the limestone bed. 

Below the limestone is a series of pipes and valves that perform two functions. First, the pipes carry the now 

treated water (increased pH and Alkalinity) to an aerobic wetland where metals can precipitate. The second 

function is related to the valves, where they can be closed (resulting in an increased head pressure) then 

released resulting in a flushing of the system. As with ALDs, SAPS work best when aluminum is not present 

in the mine water because it forms aluminum hydroxides which can coat the limestone and clog the system. 

Aerobic Wetlands 

Aerobic wetlands are large-scale impoundments that passively collect, oxidize metals, reduce, and buffer the 

pH of mine water discharge to promote the precipitation of metals dissolved in water and/or increase pH 

through the addition of alkalinity. Aerobic wetlands are designed based on the chemistry of the mine water. 

In terms of effectiveness, aerobic wetlands are effective in reducing mass loadings of iron, 

manganese, and acidity (Hedin 1993), and in some cases may achieve effluent criteria. From an overall cost 

perspective, aerobic wetlands typically represent a low cost alternative to treat mine discharge waters since 

long-term operation and maintenance costs are minimal. Aerobic wetlands represent a technology that has 

gained agency/industry acceptance especially if the objective is to cost-effectively reduce the mine water 

discharge adversely affecting the receiving surface water body. 

 



 

 

Pine Run Watershed Assessment- McGregor Conceptual Design 5 
CWM Environmental, Inc. 

2.2 Criteria for Technology Selection 
Section 2.1 discussed technologies that represent potential alternatives for treating mine discharge water. 

Each particular technology has advantages and disadvantages when compared to specific criteria such as 

cost (capital construction and long-term O&M), effectiveness, agency/industry acceptance and 

implementation. The key to selecting the appropriate technology is evaluating the advantages and 

disadvantages of each criterion to achieve the specific objectives. The criterion warranting the greatest 

consideration in selecting the technology for the McGregor site is cost. The reason for cost being the 

governing criterion includes: 

• Direct funding from PRWA is limited; 

• Grants must be secured from agencies of the state and/or federal government to implement the 

project; and 

• Grant money is finite, specific, and does not represent a regenerative source. 

The appropriate technology must also adequately address effectiveness and implementability. 

23 Technology Selection 
The technology selected to address the net acidic mine water discharge at the McGregor site is construction of 

an ALD, with a primary settling pond and aerobic wetland. This technology has minimal long-term O&M 

costs when compared to other technologies. Conceptually, ALDs represent a passive means to at mine 

discharge water containing acidity and metals such as iron and manganese. Passive treatment refers to the use 

of natural processes to promote biological and chemical reactions that effectively reduce metal 

concentrations, decrease acidity, and buffer pH. A brief discussion of the selected technology using the 

evaluation criteria is presented in the following paragraphs. 

Cost 
The two components of the cost element include cost to install (capital cost), and long-term O&M cost. A 

system's capital cost will vary with each specific site and type and are driven by size and treatment 

requirements. The financial benefit derived from a treatment system of this type (passive) is the significantly 

reduced O&M costs when compared to other technologies. Emphasis is placed on long-term O&M costs 

since it is expected that the design life of the ALD with primary settling pond and aerobic wetland is 

typically 25 years. The impact of long-term O&M costs are such that the Bureau of Abandoned Mine 

Reclamation (BAMR) uses long-term O&M costs as a basis to avoid constructing active conventional treatment 

plants (Milavec). 
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Effectiveness 

Numerous ALDs with a primary treatment settling pond and an aerobic wetland have been installed to treat 

mine water discharges with similar water quality to that noted at the McGregor site (i.e., low pH, net acidic, low 

aluminum, elevated concentrations of iron, and to a lesser extent manganese). ALDs have been demonstrated 

to be effective in reducing metal concentrations and increasing alkalinity in mine water discharges at other 

sites and similar results are expected when the technology is applied to the McGregor. 

Implementability 

The implementability of constructing an AID with primary settling pond and aerobic wetland has also been 

considered. The land owner has been contacted and is willing to allow the construction of the project. There 

is enough room to install the passive treatment system and surface elevations from the discharge point to the 

unnamed tributary are conducive to the selected technology (Figure 4). 

Agencv/Industry Acceptance 
Agency acceptance of an AID with primary settling pond and an aerobic wetland is expected since this 

technology has been implemented at other sites. In fact, BAMR prefers passive treatment (e.g. ALDs) over 

active treatment due to the minimal long-term O&M costs. Many other watershed associations and 

conservation groups have implemented similar approaches indicating agency/mdustry acceptance. 
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3.0 Conceptual Plan 
The conceptual plan provides the design basis, system configuration, permitting issues, and preliminary 

cost estimate. By addressing the aforementioned items, the conceptual plan becomes an important decision 

making tool to assist the PRWA with moving the project forward. Understanding project scope and 

preliminary costs will assist the PRWA when applying for grant applications to implement the remediation 

project. 

3.1 Design Basis 

3.1.1 ALD 

As presently envisioned, the McGregor mine water discharge requires the addition of alkalinity prior to the 

flow entering the constructed aerobic wetland. Based on the current analytical data (Table 1), it appears 

that the only metals that need to be treated are iron and manganese. Given the pH of the mine water, it 

seems likely that dissolved (ferrous) iron is present and ferric iron is low or nonexistent. Dissolved oxygen 

(Table 1) in the mine water appears to be low enough that metals will not precipitate and coat the 

limestone. The low pH and net acidic nature of the mine water discharge can be neutralized when treated 

with an ALD. 

3.1.2 Primary Settling Pond 

The McGregor mine water discharge requires primary treatment of iron prior to the flow entering the 

constructed aerobic wetland. Based on the current analytical data it appears that iron represents the primary 

concern. As mentioned above, ferrous iron exists in the mine water discharge. Concentrations of ferrous 

iron can be decreased in the mine water discharge by oxidizing the mine discharge water and geochemically 

changing ferrous iron to ferric iron, which will precipitate as an iron hydroxide sludge (i.e., yellow boy). 

A primary treatment system will be established to promote oxidation of ferrous iron. The PADEP (Bigatell et. 

Al. 1999) suggests a total detention time of 12 hours. Sufficient storage must be considered for the 

accumulation of iron hydroxide over the life of the system. The PADEP (Bigatell et. Al. 1999) provides a 

formula that can be used to size pre-treatment cells. The formula was modified to only include flow from 

the mine water discharge. 

3.13 Constructed Aerobic Wetland 
Based on current analytical data (Table 1), the mine water discharge at the McGregor site was found to be 

net acidic, however the effluent of the ALD is expected to be net alkaline. For this reason the ALD effluent can 

be treated with an aerobic wetland. Iron was detected at a maximum concentration of 153.7 mg/L and 
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since the PADEP's daily maximum effluent concentration for iron is 6.0 mg/L, iron requires remediation. 

Manganese was also detected at a maximum concentration of 4.90 mg/L and since the PADEP's daily 

maximum effluent concentration limit for manganese is 4.0 mg/L, manganese requires remediation. For 

these reasons iron and manganese loadings will provide the basis for wetland sizing. 

Hedin (1993) describes two different sizing criteria for aerobic wetlands and includes the Abandoned Mined 

Land (AML) criteria and the compliance criteria. The AML was developed for conservation groups (i.e. 

PRWA) to cost effectively reduce metal loadings at abandoned mine discharges. The compliance criteria is 

a more stringent standard that is intended for mine operators. The AML criteria is used for this conceptual 

design, however the size of the wetland was increased. The reason the wetland size was increased is because 

12 months of data has not yet been collected and fluctuations in water quality may call for a larger wetland. To 

adequately consider mine water discharge seasonal flow and chemical variations, the PADEP (Bigatel et. 

Al. 1999) recommends collecting 12 months of continuous data prior to implementing the full-scale design 

and to provide minimum and maximum mass loadings. This conceptual design is based on the current data 

and it is recognized that additional data would be required prior to finalizing a design. 

3.2 Proposed System Configuration 

3.2.1 ALD 

An ALD will be established to treat the pH and net acidic mine water. The dimensions of this ALD will 

be sized so that it can accommodate a flow of 25 gallons per minute, this size is larger than the analytical 

data suggests because samples to date where taken during a time period of low precipitation. The criterion 

used to size the ALD is derived from The Bureau of Abandoned Mine Reclamation MEP). It wu 

determined that 750 tons of limestone are need to treat the McGregor mine discharge. Assuming that 100 

pounds of 2B limestone relates to 1 cubic foot, the ditch for the ALD will be constructed as follows: 

• 8' (depth) x 15' (width) x 125' (length) 

The ditch will be lined so that mine water/groundwater exchange will be eliminated and it will be capped 

with clay. The effluent will be constructed of and open limestone channel and drop into the primary 

settling pond to increase dissolved oxygen levels and promote ferric iron precipitation. 

3.2.2 Primary Settling Pond 
The primary cell will be approximately 36'(width) x 36'(length) with a total of 6 feet of depth form the top 

of the berm. Three feet of depth is anticipated as free board and three feet is planned for detention and 

sludge (iron hydroxide) accumulation. Based on a flow of 25 gallons per minute (gpm), the cell will have a 

detention time of 12.5 hours (size and detention time may change if flow changes). The cell will have the 

capacity to hold 240 cubic yards of sludge. Assuming 1 ton of iron hydroxide sludge equals 1 cubic yard, 

the estimated life of the primary settling pond is approximately 27 years. Since constructed aerobic 
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wetlands are typically designed for a 25 year life-span, this cell provides the necessary life, sludge 

accumulation, and detention time for the treatment system 

The primary treatment cell will be constructed of native material, and will not be lined with a geotextile 

composite because the initial site inspection indicated an adequate amount of high quality clay on the 

premises. The side slopes will be a minimum of 2:1, and will be vegetated with species native to the area. The 

effluent will be an open limestone channel, constructed of large rip-rap sized boulders, in which the flow 

will fall vertically in an attempt to oxygenate the water and increase its ability to precipitate ferric iron. 

3.2.3 Constructed Aerobic Wetland 

The minimum wetland size is determined by the maximum iron and manganese mass loadings of the 

discharge. This conceptual design for the constructed aerobic wetland is based on an iron loading of 46.2 

pounds per day and manganese loading of 1.5 pounds per day (Table 1). These loadings are derived from a 

flow of 25gpm and an iron concentration of 153.7 mg/L and a manganese concentration of 4.9 mg/L. As 

previously described, the PADEP requires 12 months of data prior to finalizing a design. Therefore, based 

on future analytical data and flow measurements, the mass loadings may change resulting in increased area 

requirements for the constructed aerobic wetland. It is important to note, the flow rate of the discharge was 

inflated to 25gpm (from 16.5gpm) in an attempt anticipate loading fluctuations and determine if the size 

criteria is feasible. 

As envisioned the aerobic wetland will consist of a single gravity fed cell. The wetland is envisioned to be 

positioned to the south of the discharge as shown on Figure 4. Conceptually, the cell will be a total of 1.14 

acres. Assuming a water depth of one foot and a flow of 25gpm, the detention time of the wetland will be 33 

hours. The cell will be planted with wetland vegetation to promote filtration, prevent channelization, 

provide wildlife habitat, and potentially provide contaminant removal. The effluent of the wetland will 

consist of an open limestone channel consisting of rip-rap sized boulders. 

The geometric configuration of the cell will contour the landscape in order to obtain the desired size and 

have at the mum 2:1 side slopes. Actual site conditions will dictate the final configuration and will be 

completed in the detailed design phase of the project. Free board will be a minimum of 2 feet and the cell 

will contain approximately 1 foot of water. All berms will be a minimum of 8 feet wide to permit access of a 

truck or excavator in the event future maintenance is required. 

3.3 Permitting 
Permits envisioned at this time include an Erosion and Sediment (E&S) control permit and a National 

Pollution Discharge Elimination System (NPDES) permit may be required. Coordination and 

communication with the landowners and government agencies will also be required. 
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3.3 Estimated Cost 

The cost to install the entire system (ALD, primary settling pond, and constructed aerobic wetland) 

including detailed-design and permitting is estimated at $286,975. This cost includes a number of site-

specific requirements such as: 

• Road access 
• House Razing 
• Grading/seeding 
• Water control structures 
• Diversion channels 
• Rock waterways 
• Gob pile removal (special excavation) 

The breakdown of the cost estimate includes: 

• Permitting $5,000 
• Access Road $22,500 
• House Razing (2) $5,000 
• Grading (5 ac.) $12,500 
• Seeding (7.5 ac.) $15,000 
• Water control structure $10,000 
• Diversion channel $6,125 
• Contingency $5,300 
• Engineering $10,575 
• Site inspection $10,575 
• Rock waterway $37,500 
• ALD excavation $2,500 
• ALD limestone $21,000 
• Pretreatment cell $10,000 
• Aerobic wetland $14,000 
• Rock rip-rap $2,800 
• Wetland plants $5,000 
• Mine sealing $5,000 
• O&M $5,300 
• Special excavation $75,000 
• Mobilization $6,300

 Total $286,975
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TABLE 1 

SUMMARY OF MINE WATER DISCHARGE ANALYTICAL RESULTS, CALCULATION OF MASS 
LOADINGS, AND MINIMUM SYSTEM SIZE 

PINE RUN WATERSHED ASSOCIATION 
McGREGOR DISCHARGE SITE 

REDBANK TOWNSHIP, ARMSTRONG COUNTY 

FLOW AND ANALYTICAL RESULTS 

Sample 
Date 

Flow 
(gpm) 

Lab 
pH 

Conductivity 
(umhos/cm) 

Alkalinity 
(mg/L) 

Acidity 
( m g )  

Fe 
(mgIL) 

Mn 
(m /L) 

Al 
(mg/L) 

Sulfate 
(m~/L) 

TSS 
(mp,/L) 

11/14/01 15 5.96 1448 41.2 162 136.4 4.71 0.14 833 8 
1214/01 16.5 5.66 1443 42 156 153.7 4.90 .26 730 23 
Average 15.75 5.81 1445.5 41.6 159 145.05 4.805 .2 781.5 15.5  

MASS LOADINGS BASED ON A 25GPM FLOW 
Sample Date Alkalinity 

(pounds/day) 
Acidity 

(pounds/day) 
Fe 

(ponds/day) 
Mn 

(pounds/day) 
Al 

(pounds/day) 
Sulfate 

(pounds/day) 
TSS 

(pounds/day)
11/14/01 12.4 48.7 41 1.42 .04 250.3 2.4 
12/4/01 12.6 46.9 46.2 1.5 .08 219.4 6.9 

Maximum 12.6 48.7 46.2 1.5 .08 2.19 6.9 
          

  

ALD PRIMARY TREATMENT 
CELL 

AEROBIC WETLAND 

8' (depth) X 15' (width) X 125'( length) 6' (depth) X 36' (width) X 36' (length) 1.14 (acres) 

MINIMUM WETLAND SIZE BASED ON MAXIMUM LOADINGS 
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U.S.G.S. DAYTON, PA 7.5 MINUTE 
TOPOGRAPHIC QUADRANGLE 

SCALE 1 INCH = 150 FEET 
CWM ENVIRONMENTAL 

 

 

APPROXIMATE EXTENT OF ALD, 
PRIMARY SETTLING POND, AND 

AEROBIC WETLAND 
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Attachment 5 
TMDL Maps & Calculations 
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TMDL MAP 
UPPER PINE RUN WATERSHED 
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TMDL MAP 
NYE BRANCH WATERSHED 
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TMDL MAP 

LOWER PINE RUN WATERSHED 
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Table 3. (from TMDL)  TMDL Component Summary for the Pine Run Watershed
Station Parameter Existing 

Load 
(lbs/day) 

TMDL 
Allowable 

Load 
(lbs/day) 

WLA 

(lbs/day)

LA 

(lbs/day)

Load 
Reduction 
(lbs/day) 

Percent 
Reduction

% 

PINE31 Pine Run, upstream of Unnamed Tributary 47391 
 Al 2.2 2.3 0.1 2.2 0.0 0 
 Fe 5.1 5.3 0.2 5.1 0.0 0 
 Mn 0.9 1.0 0.1 0.9 0.0 0 
 Acidity 0.0 0.0 0.0 0.0 0.0 0 

PINE30 Mouth of Unnamed Tributary 47391 
 Al 7.1 5.4 0.0 5.4 1.7 24 
 Fe 551.0 16.5 0.0 16.5 534.5 97 
 Mn 36.4 12.8 0.0 12.8 23.6 65 
 Acidity 258.3 113.6 0.0 113.6 144.7 56 

PINE29 Pine Run, upstream of Middle Branch 
 Al 5.9 5.9 NA NA 0.0 0 
 Fe 428.6 25.7 0.0 25.7 0.0 0 
 Mn 40.0 14.4 0.0 14.4 2.0 12 
 Acidity 298.7 98.6 0.0 98.6 55.5 36 

MBCH01 Mouth of Middle Branch 
 Al 25.2 5.0 0.1 4.9 20.3 80 
 Fe 11.5 8.9 0.2 8.7 2.8 25 
 Mn 5.2 5.3 0.1 5.2 0.0 0 
 Acidity 0.0 0.0 0.0 0.0 0.0 0 

PINE27 Pine Run, upstream of Unnamed Tributary 47383 
 Al 44.7 17.0 0.0 17.0 6.5 28 
 Fe 470.3 28.2 0.0 28.2 27.6 49 
 Mn 55.7 16.1 0.0 16.1 14.0 46 
 Acidity 444.7 160.1 0.0 160.1 84.5 35 

PINE26 Mouth of Unnamed Tributary 47383 
 Al 26.3 2.6 0.0 2.6 23.7 90 
 Fe 13.6 3.8 0.0 3.8 9.8 72 
 Mn 13.7 3.7 0.0 3.7 10.0 73 
 Acidity 304.1 0.0 0.0 0.0 304.1 100 

CYLR02 Mouth of Unnamed Tributary 47382 
 Al 1.00 0.05 0.0 0.05 0.95 95 
 Fe 0.72 0.11 0.0 0.11 0.61 85 
 Mn 3.13 0.09 0.0 0.09 3.04 97 
 Acidity 9.11 0.09 0.0 0.09 9.02 99 

CYLR01 Mouth for Caylor Run 
 Al 67.0 3.4 0.0 3.4 63.6 95 
 Fe 87.2 5.2 0.0 5.2 82.0 94 
 Mn 55.2 5.0 0.0 5.0 50.2 91 
 Acidity 831.9 0.0 0.0 0.0 831.9 100 
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Station Parameter Existing 
Load 

(lbs/day) 

TMDL 
Allowable 

Load 
(lbs/day) 

WLA 

(lbs/day)

LA 

(lbs/day) 

Load 
Reduction
(lbs/day) 

Percent 
Reduction

% 

PINE22 Pine Run, upstream of Unnamed Tributary 47376 
 Al 159.7 36.7 0.0 36.7 6.9 16 
 Fe 616.3 49.3 0.0 49.3 32.5 40 
 Mn 162.9 37.5 0.0 37.5 22.6 38 
 Acidity 1,224.9 85.7 0.0 85.7 37.7 31 

PINE21 Mouth of Unnamed Tributary 47376 
 Al 0.1 0.1 NA NA 0.0 0 
 Fe 0.2 0.2 NA NA 0.0 0 
 Mn 0.4 0.4 NA NA 0.0 0 
 Acidity 0.0 0.0 NA NA 0.0 0 

PINE20 Pine Run, upstream of Eagle Run 
 Al 175.5 42.1 0.0 42.1 10.4 20 
 Fe 950.7 85.6 0.0 85.6 298.2 78 
 Mn 234.3 58.6 0.0 58.6 50.3 46 
 Acidity 1,375.6 206.3 0.0 206.3 30.1 13 

EGLE01 Mouth of Eagle Run 
 Al 2.5 2.5 NA NA 0.0 0 
 Fe 3.2 3.2 NA NA 0.0 0 
 Mn 4.4 4.4 NA NA 0.0 0 
 Acidity 0.0 0.0 NA NA 0.0 0 

PINE18 Pine Run, upstream of Painter Run 
 Al 163.0 39.1 0.0 39.1 1.8 4 
 Fe 854.8 76.9 0.0 76.9 2.7 3 
 Mn 228.0 59.3 0.0 59.3 0.9 1 
 Acidity 1,191.1 214.4 0.0 214.4 0.0 0 

NYRN03 Nye Branch, near headwaters 
 Al 7.7 2.7 0.0 2.7 5.0 65 
 Fe 3.4 3.4 NA NA 0.0 0 
 Mn 10.4 4.9 0.0 4.9 5.5 53 
 Acidity 56.3 6.8 0.0 6.8 49.6 88 

NYRN02 Nye Branch, upstream of Unnamed Tributary 47355 
 Al 5.8 5.8 NA NA 0.0 0 
 Fe 12.5 12.5 NA NA 0.0 0 
 Mn 27.9 14.5 0.0 14.5 7.9 35 
 Acidity 100.0 20.0 0.0 20.0 30.5 60 

NYRN01 Mouth of Nye Branch 
 Al 6.5 6.5 NA NA 0.0 0 
 Fe 14.1 14.1 NA NA 0.0 0 

 Mn 29.3 23.8 0.0 23.8 0.0 0 

 Acidity 73.6 33.9 0.0 33.9 0.0 0 
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Station Parameter Existing 
Load 

(lbs/day) 

TMDL 
Allowable 

Load 
(lbs/day) 

WLA 

(lbs/day)

LA 

(lbs/day)

Load 
Reduction 
(lbs/day) 

Percent 
Reduction

% 

 Mouth of Painter Run 
 Al 3.3 3.3 0.1 3.2 0.0 0 
 Fe 9.5 9.5 0.1 9.4 0.0 0 
 Mn 3.2 3.2 0.1 3.1 0.0 0 
 Acidity 0.0 0.0 0.0 0.0 0.0 0 

PINE13 Pine Run, downstream of Nye Branch
 Al 132.0 60.7 0.0 60.7 0.0 0 
 Fe 737.3 118.0 0.0 118.0 0.0 0 
 Mn 241.6 89.4 0.0 89.4 0.0 0 
 Acidity 918.3 248.0 0.0 248.0 0.0 0 

PINE12 Mouth of Unnamed Tributary 47350
 Al 1.1 1.1 NA NA 0.0 0 
 Fe 1.1 1.1 NA NA 0.0 0 
 Mn 0.5 0.5 NA NA 0.0 0 
 Acidity 0.0 0.0 NA NA 0.0 0 

PINE11 Mouth of Unnamed Tributary 47439
 Al 24.8 1.7 0.0 1.7 23.1 93 
 Fe 17.1 2.4 0.0 2.4 14.7 86 
 Mn 17.4 2.4 0.0 2.4 15.0 86 
 Acidity 216.8 0.0 0.0 0.0 216.8 100 

PINE10 Pine Run, upstream of Sugarcamp Run 
 Al 176.8 81.3 0.0 81.3 0.0 0 
 Fe 941.4 160.0 0.0 160.0 113.6 42 
 Mn 289.4 101.3 0.0 101.3 4.3 4 
 Acidity 1,630.7 277.2 0.0 277.2 358.7 56 

SUGR01 Mouth of Sugarcamp Run
 Al 4.3 4.3 NA NA 0.0 0 
 Fe 2.2 2.2 NA NA 0.0 0 
 Mn 11.5 5.4 0.0 5.4 6.1 53 
 Acidity 25.5 9.7 0.0 9.7 15.8 62 

PINE08 Pine Run, upstream of Mudlick Creek
 Al 200.5 64.2 0.0 64.2 15.8 20 
 Fe 979.6 137.1 0.0 137.1 61.1 31 
 Mn 313.4 103.4 0.0 103.4 15.8 13 
 Acidity 1,838.3 294.1 0.0 294.1 174.9 37 

MDLK01 Mouth of Mudlick Creek
 Al 4.0 4.0 NA NA 0.0 0 
 Fe 7.7 7.7 NA NA 0.0 0 
 Mn 13.3 13.3 NA NA 0.0 0 
 Acidity 0.0 0.0 NA NA 0.0 0 
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Station Parameter Existing 
Load 

(lbs/day)

TMDL 
Allowable 

Load 
(lbs/day) 

WLA 

(lbs/day)

LA 

(lbs/day) 

Load 
Reduction
(lbs/day) 

Percent 
Reduction

% 

PINE06 Mouth of Unnamed Tributary 47337 
 Al 1.0 1.0 NA NA 0.0 0 

 Fe 1.8 1.8 NA NA 0.0 0 
 Mn 0.4 0.4 NA NA 0.0 0 
 Acidity 0.0 0.0 NA NA 0.0 0

PINE05 Pine Run, downstream of Unnamed Tributary 47337 
 Al 219.6 83.5 0.0 83.5 0.0 0 
 Fe 1,007.6 171.3 0.0 171.3 0.0 0 
 Mn 352.6 144.6 0.0 144.6 0.0 0
 Acidity 993.5 347.7 0.0 347.7 0.0 0 

PINE03 Mouth of Unnamed Tributary 47329 
 Al 5.8 5.8 NA NA 0.0 0 
 Fe 7.2 7.2 NA NA 0.0 0 
 Mn 5.4 5.4 NA NA 0.0 0
 Acidity 0.0 0.0 NA NA 0.0 0 

PINE02 Mouth of Unnamed Tributary 47335 
 Al 0.2 0.2 NA NA 0.0 0 
 Fe 0.6 0.6 NA NA 0.0 0 
 Mn 0.2 0.2 NA NA 0.0 0
 Acidity 0.0 0.0 NA NA 0.0 0 

PINE01 Mouth of Pine Run 
 Al 185.1 124.0 0.0 124.0 0.0 0 
 Fe 837.7 201.0 0.0 201.0 0.0 0 
 Mn 344.3 196.3 0.0 196.3 0.0 0
 Acidity 680.4 483.1 0.0 483.1 0.0 0 

NA, meets WQS. No TMDL necessary. 
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