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DISCLAIMER 
 
“This report was prepared as an account of work sponsored by an agency of the United 
States Government.  Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof.  The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof.” 
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ABSTRACT 
 
This is the sixth quarter progress report of Phase II of a three phase project to develop 
and evaluate the efficacy of developing multiple environmental market trading credits on 
a partially reclaimed strip mined site near Valley Point, Preston County, WV. Severe 
weather and saturated soil conditions continued to delay construction of the ash haul road 
and clearing and grubbing the reforestation site. As a result of project delays DOE 
requested and held a project review meeting with technical team representatives in May. 
Project progress including, acid mine drainage (AMD) treatment system performance, 
budget and reporting were reported and discussed. The meeting resulted in an agreement 
to consider modifying the scope of work. The contractor for constructing the ash haul 
road and clearing and grubbing the reforestation site was notified to cease work. 
Performance monitoring of the passive AMD treatment system continued. 
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EXECUTIVE SUMMARY 
 
This is the sixth quarter progress report of work accomplished to develop and evaluate 
the efficacy of developing multiple environmental trading credits on mined land to 
encourage enhanced reclamation, more quickly and at less public cost. Project objectives 
are to develop hypothetical carbon sequestration and water quality trading credits by 
reforesting a 10-hectare area with five species of commercial hardwood tree seedlings 
and designing and constructing a passive AMD treatment system to improve water 
quality. The project site is located on a partially reclaimed surface mine near Valley 
Point, Preston County, WV.  
 
We continued to monitor the performance of the passive AMD treatment system. 
Performance is calculated based on a comparison of average baseline (pre-construction) 
to average post-construction system discharge quality and presented herein in terms of 
relative and absolute pollutant load reductions.  The previous quarters observed a decline 
in system performance due to short-circuiting of the ART, which was corrected during 
January 2005. 
 
Severe weather and saturated soil conditions continued to delay construction of the ash 
haul road and clearing and grubbing the reforestation site. Due to several project delays a 
project review meeting was requested and scheduled by the DOE Project Manager. The 
contractor responsible for preparing the reforestation site for seedling planting was 
notified to cease work until after the meeting (notification letter shown in Appendix A). 
 
The project team met with DOE representatives on May 11, 2005 to resolve concerns 
with project delays, reporting, AMD treatment system performance and budget. The 
meeting resulted in an agreement to consider altering project scope by terminating the 
reforestation portion of the project and developing a user-friendly computer-based 
screening model for evaluating the efficacy of developing multiple environmental market 
credits on surface mined lands. A scope of work is to be developed and submitted to 
DOE for consideration. 
 
EXPERIMENTAL 
 
Passive AMD treatment system performance monitoring was conducted at the treatment 
system discharge using sampling and analytical methodologies described in the first 
quarter report.  
 
RESULTS AND DISCUSSION 
 
Passive AMD treatment system performance monitoring results are shown in Table 1. 
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Table 1 Passive Treatment System Monitoring Results. 
 Project Site

 
Sample ID Pre Const. System Out System Out System Out Post Const. % Amount Red.

date Units Ave. Baseline 4/28/2005 5/25/2005 6/29/2005 Average Reduction kg/yr
GPM 6.07 5.84 9.44 Dry 7.64

Flow L/Min 22.97 22.10 35.73 28.92
F pH 3.06 4.75 7.1 5.93

Lab pH 3.18 4.4 6.5 5.45
acidity mg/L 206.88 74 0 37.00

est acidity mg/L 250.11 72.51 9.11 39.99 84.01
alkalinity mg/L 0.00 0 25 12.50
acid-alk mg/L 250.11 72.51 -15.89 27.49

Mg mg/L 43.39 25.4 14.8 20.10
Ca mg/L 51.18 52.6 35.2 43.90
Fe mg/L 19.03 1.08 0.41 0.75 96.09
Al mg/L 21.25 9.91 0.07 4.99 76.52
Mn mg/L 13.53 6.88 4.18 5.53 59.13

SO4 mg/L 507.38 370 203 286.50
cond µS/cm 1147.13 635 485 560.00

acid load kg/yr 3031.29 845.31 171.77 609.84 79.88 2421.45
Fe Load kg/yr 230.65 12.59 7.73 11.36 95.07 219.29
Al Load kg/yr 257.54 115.53 1.32 76.11 70.45 181.43
Mn Load kg/yr 164.01 80.21 78.77 84.34 48.58 79.67

Connor Run

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The performance monitoring data represented in Table 1 were collected from the 
treatment system discharge. The performance evaluation is based on a comparison 
between an average of the current quarter discharge concentrations and loadings (two 
samples) to the average baseline (pre-construction) quality (seven samples). Comparison 
to baseline conditions is used because the system intercepts subsurface/subaerial flow and 
therefore it is impossible to collect a representative sample and flow upstream of the 
treatment system.  
 
This data indicates the system achieves a removal efficiency of 94 % for acidity, 96% for 
iron, 75% for aluminum and 59% for manganese. Pollutant loading reductions are 80, 95, 
70, and 49 percent for acidity, iron, aluminum and manganese respectfully. These 
reductions improved somewhat over the previous quarter because the short-circuiting 
caused by sediment buildup around the Alkaline Recharge Trench (ART) was corrected 
during January 2005.  
 
A project review meeting was held May 11, 2005 at DOE’s National Energy Technology 
Laboratory in Pittsburgh, Pa to resolve concerns with project delays, reporting, AMD 
treatment system performance, budget and future project direction. Prior to this meeting 
the contractor responsible for preparing the reforestation site for seedling planting was 
notified to cease work (Appendix A).   
 
The delays related to the access agreement and location of the AMD treatment system 
were landowner related and unavoidable as was the weather related delay in contractor 
preparation of the reforestation site for seedling planting. However, had additional funds 
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been available to purchase stone for road base construction, a suitable ash haul could 
have been constructed despite the saturated soil conditions.  
 
At the time of the project review meeting NMLRC had conducted a preliminary analysis 
of AMD treatment system performance based on single seep inflow quality compared to 
system outflow quality. This analysis did not account for all subsurface/subaerial inflows 
collected throughout the system therefore, was not an accurate representation of actual 
treatment system performance. Since inflows occur throughout the system the only means 
by which to evaluate removal efficiency is to compare system discharge quality and 
loadings to baseline (before treatment) quality and loadings. As evidenced in this and 
previous reports the system is achieving good pollutant reductions.    
 
It was agreed that the quarterly reports did not meet DOE standards and that they were to 
be upgraded and resubmitted. It was also agreed that budget discussions were to continue 
following the meeting because all contractor records were not immediately available. 
 
Three options were discussed with regard to continuing the project: 1) the project could 
be terminated and a final report prepared and submitted; 2) the project could continue 
under the current scope with seedling planting to be completed in Spring 2006; or, 3) the 
project scope could be modified to eliminate the reforestation component and a screening 
level model developed to evaluate the economic efficacy of developing environmental 
market credits on mined land.  
 
Options 1 and 2 were rejected. The group agreed to consider a revision to the project 
scope.   
    
CONCLUSION 
 
The performance of the passive AMD treatment system is consistent with similar systems 
of comparable size and design.  
 
Project delays associated with private landowner wishes and weather related construction 
issues such as those experienced in this project have the potential to discourage 
widespread environmental credit development on private land. Ultimately, the marginal 
value of environmental credits will determine investor willingness to assume this risk.  
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