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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 fifth 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. Delays in 
gaining site access and the priority of the acid mine drainage (AMD) treatment system 
pushed clearing, grubbing, and particularly the ash haul road construction into mid 
winter.  Saturated soil conditions impeded contractor efforts to clear and grub vegetation 
and improve and construct the ash haul road to the reforestation site. Requests for bids for 
supplying and planting tree seedlings were prepared and sent to qualified contractors. 
Performance monitoring of the passive AMD treatment system continued. 
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EXECUTIVE SUMMARY 
 
This is the fifth 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 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.  
 
Passive treatment system performance was calculated based on a comparison of baseline 
(pre-construction) to post-construction system discharge quality and presented herein in 
terms of relative and absolute pollutant load reductions.  We observed a decline in system 
performance since construction.  Site investigation revealed a problem with short-
circuiting of the Alkaline Recharge Trench by sediment.  
 
The previous two winters afforded unusually favorable construction conditions and we 
were prepared to take advantage of good weather.  However, the winter weather proved 
to be normal curtailing our construction activity.  As a result, reforestation site clearing 
and construction of the fly ash haul road was terminated. It is not recommended to plant 
tree seedlings in northern West Virginia after mid-May because of poor survivorship 
potential.  Anticipating the completion of construction, ash road construction, ash haulage 
and site preparation to last until early summer, we recommended to the DOE project 
manager to postpone tree seedling planting until spring 2006. The project team believes 
that significant cost savings will result from constructing the fly ash haul road and 
spreading the fly ash amendment during drier summer soil conditions. Moreover, the 
power plant supplying the fly ash is currently operating under a reduced dispatch rate 
therefore insufficient ash is being produced to amend the site in a timely manner. 
 
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 
 
Tumbleweed Enterprises continued to prepare the project site for spring tree seedling 
planting.  Approximately fifty percent of the reforestation project site has been cleared 
and grubbed (Figure 1).  Access road construction has been stalled due to adverse 
weather and saturated soil conditions. 
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Figure 1 Reforestation Site Partially Cleared of Trees and Shrubs. 
As a result of a number of factors, the project team recommended extending project 
duration and delay seedling planting until spring 2006. The adverse winter weather and 
saturated soil conditions have delayed haul road construction and site clearing. It is 
anticipated that the soil will be drier and more stable during late summer and early fall 
requiring less stone for the fly ash haul road construction thereby reducing project costs. 
Moreover, it is anticipated that at that time, due to improved soil conditions, the ash haul 
trucks will be able to directly spread fly ash on the site by tailgating the product, further 
reducing costs. Additionally, the situation is further complicated by the fact that 
Allegheny Energy’s Albright power plant is currently being operated in a limited dispatch 
mode. Therefore, there is insufficient ash being produced for loading and hauling directly 
from the plant to the project site. The alternative for supplying the necessary ash is to 
load and haul it from the plant’s storage facility at an estimated additional cost of  
$10,000.  Lastly, the project team is of the opinion that tree seedling survival will be 
significantly greater in a spring versus a fall planting. 
 
A request for bids for supplying and planting the seedlings was prepared and sent to 
qualified contractors (Appendix A). Only one quote was received for both supplying and 
planting the seedlings (Appendix B).   
 
Passive AMD treatment system performance monitoring results are shown in Table 1. 
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Table 1 Passive Treatment System Monitoring Results. 
 
 
 
 
 
 
 
 
 
 
 

Sampling 
Station units % 

Reduction
Amount 
Reduced

quarter/date 1st quarter 2nd quarter 3rd quarter 4th quarter Average 10/27/2005 1/31/2005 2/24/2005 3/29/2005 Average kg/year
Flow gpm 9.70 12.04 1.80 0.75 6.07 1.97 4 3.18 19.34 7.12
Flow m3/s 0.0006 0.0008 0.0001 0.0000 0.0004 0.0001 0.0003 0.0002 0.0012 0.00

Field pH 2.85 3.25 3.15 3.00 3.06 5.5 3.9 4.39 5.22 4.75
pH 3.55 3.20 3.05 2.90 3.18 5.3 3.7 4.6 4.6 4.55

acidity mg/L 136.50 127.50 244.50 319.00 206.88 0 171 68 38 69.25
est. acidity mg/L 164.98 145.27 388.40 301.79 250.11 11.90 141.24 82.59 9.41 61.28 75
alkalinity mg/L 0.00 0.00 0.00 0.00 0.00 104 0 2 0 26.50
acid-alk mg/L 164.98 145.27 388.40 301.79 250.11 -92.10 141.24 80.59 9.41 34.78

Mg mg/L 24.25 24.00 44.10 81.20 43.39 25 36.3 22 2.56 21.47
Ca mg/L 29.35 31.85 62.90 80.60 51.18 108 63.8 43 7.49 55.57
Fe mg/L 20.05 11.39 18.89 25.80 19.03 0.79 4.14 4.55 1.03 2.63 86
Al

 
 
 
 
 

mg/L 10.65 9.93 45.03 19.40 21.25 0.42 18.9 10.2 0.56 7.52 65
Mn mg/L 7.62 8.25 12.97 25.30 13.53 6.6 9.74 6.14 0.8 5.82 57
SO4 mg/L 292.00 334.00 668.50 735.00 507.38 400 611 300 48 339.75
Cond μS/cm 550.00 725.00 1233.50 2080.00 1147.13 713 884 491 112 550.00

acid load kg/yr 3194.05 3490.94 1395.34 451.74 3031.29 46.78 1127.53 524.17 363.12 871.15 71 2160.14
Fe Load kg/yr 388.16 273.58 67.86 38.62 230.65 3.11 33.05 28.88 39.76 37.35 84 193.30
Al Load kg/yr 206.18 238.50 161.75 29.04 257.54 1.65 150.89 64.74 21.62 106.90 58 150.64
Mn Load kg/yr 147.52 198.13 46.58 37.87 164.01 25.95 77.76 38.97 30.88 82.73 50 81.28

Pre-Construction Averages

 PRE-CONSTRUCTION LOADINGS

Post-Construction Values

POST-CONSTRUCTION VALUES

Table 1 presents data collected pre- and post-construction of the passive treatment 
system. The performance evaluation (i.e., reductions) is based on a comparison between 
an average of discharge concentrations and loadings (post-construction) to the average 
baseline (pre-construction) quality.  
 
This data indicates the system removal efficiency is 75 % for acidity, 86% for iron, 65% 
for aluminum and 57% for manganese. Pollutant loading reductions are 71, 84, 58, and 
50 percent for acidity, iron, aluminum and manganese respectfully. These reductions, 
although respectable are somewhat lower than the initial quarter performance. A 
preliminary investigation of the system indicated that there might be short circuiting 
around the Alkaline Recharge Trench (ART). 
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CONCLUSION 
 
It is apparent that weather is a critical factor in developing cost-effective environmental 
credits through restoration of degraded mined lands, particularly in northern latitudes. 
Weather related construction delays resulting in additional construction costs can have 
both a direct and indirect impact on the cost of environmental credit development and 
should be considered in scheduling construction activity. Weather related delays 
significantly slowed reforestation site clearing and delayed ash haul road construction 
and subsequent soil amending and tree planting. Construction during wet winter 
conditions can increase costs in several ways: first, the volume of stone required to 
construct a road base of sufficient capacity to support large delivery trucks will likely be 
greater than would be required for summer delivery; second, soft, wet soils will prohibit 
delivery dump trucks from directly tailgating the amendment on the site thereby 
increasing the cost to distribute the material over the site.  For an investor, this delay in 
bringing credits to market would diminish the return on investment due to the time value 
of money.   
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Appendix A 
Tree seedling and planting bid sheet 

 
 

Richard Herd 
National Mine Land Reclamation Center 

West Virginia University 
150 Evansdale Dr. 

P O Box 6064 
202B NRCCE 

Morgantown, WV 26506-6064 
Ph: 304-293-2867 X 5442 

Fax: 304-293-7822 
Email: rsherd@mail.wvu.edu

 
Please provide a firm price bid for the following 12-18” bare root tree seedlings and: 
Include a separate cost for delivery to Valley Point, WV (Preston County, approximately 
8 miles south of U.S. Route 68 at Bruceton Mills exit). 
Also, include a cost for planting (if you provide this service) 25 acres on 6 foot spacing at 
the end of April-early May, 2005. 
 
Species quantity size Cost/seedling Total $ 
White oak 6,100    
     
White ash 6,100    
Black cherry 6,100    
Chestnut oak 6,100    
Yellow Poplar 6,100    
Total $     
 
Delivery Charge: $______________ 
 
Planting Cost:      $______________ 
 
Please submit your cost/bid by January 28, 2005 to the address above.  
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Appendix B 

Tree seedling planting quote 
 
 

Williams Forestry & Associates 
P.O. Box  1543,  Calhoun, Ga.  30703    706-629-0353    Fax: 706-625-0134 

 
 
January 17, 2005 
 
 
Mr. Richard S. Herd 
National Mine Land Reclamation Center 
West Virginia University 
202B NRCCE  150 Evansdale Drive 
PO Box 6064 
Morgantown, WV  26506-6064 
 
Dear Mr. Herd: 
 
Proposal: To hand plant 39,000 seedlings at locations to be designated by WVU.  We 
will provide a 12 man crew with two supervisors.  Estimated time to complete this project 
is 2-3 working days.  We will provide the following seedlings: 
 
 Species       Qty. 
 White Oak     6,500 
 N. Red Oak     6,500 
 White Ash     6,500 
 Black Cherry     6,500 
 Chestnut Oak     6,500 
 Yellow Poplar     6,500 
 Total    39,000 
 
 
Seedlings will be 1-0 stock.  The size of the seedlings will be 12-18 inches except for 
white oak which will be 10-18 inches.   
 
Price: Total cost for seedlings and labor is $23,400.00. 
 
Thank you for the opportunity to provide a quote.  Please call me if you have any 
questions. 
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