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SHEPHERD AREA FIRES PROJECT 

 
 
1.0 INTRODUCTION 
 
1.1 Project Description 
 
The Shepherd Area Fires Project was undertaken under the direction of the Abandoned 
Mine Lands Program administered by the Remediation Division of the Montana 
Department of Environmental Quality to perform coal mine and coal outcrop fire control 
work and to repair surface damage at three sites located in the Bull Mountains coalfield 
near the boundary between Musselshell and Yellowstone Counties.  The coal fire 
control work employed excavation to expose and remove burning coal, to repair and 
seal cracked areas, and to prepare disposal areas.  Backfilling, grading and contouring 
were required to fill excavated areas and to reclaim other surface damage.  Associated 
work included improving site access roads; clearing and grubbing; handing cover soil; 
special handing and breaking of massive sandstone, mulching; seeding and fertilizing; 
installing fence; installing sediment control devices and providing construction water.   
 

1.1.1 Location and Access 
 
The project area is located in Township 6 North, Ranges 27 and 28 East in the Bull 
Mountains north of Billings, Montana.  The  project consisted of three separate sites that 
were situated in an 8 square-mile area.  Site access is as follows: 
 

1. The Marsh Fire is situated in the NW¼ of Section 16 of Township 6 North, 
Range 28 East, Musselshell County, Montana.  It was located on State of 
Montana land leased to the Marsh Ranch and was situated near the head of a 
draw that drains southward about two miles to Dutch Oven Creek.  There is good 
road access to within 2.8 miles of the site.  To reach the site from Billings, drive 
northeast on Highway 312 to Shepherd Road.  Turn north onto Shepherd Road 
and travel north about 2 miles to Scandia Road.  Turn east on Scandia Road and 
drive about 2½ miles to CA Road.  Turn north onto CA Road and travel about 27 
miles to the Marsh Road junction.  This road is marked with a road sign.  At this 
junction, turn left and head to the north about 2.3 miles to where the road forks.  
The left fork goes west to the Marsh Ranch, which is 2 miles up this fork.  Take 
the right branch of the road (labeled N. Marsh Rd.) and continue heading 
northwest along Dutch Oven Creek for another 2.0 miles.  At this point, you will 
reach the fence line along the southern boundary of Section 21.  There is a gate 
across the road that March Ranch keeps locked.  Access permission and a key 
are required for access.  After passing though the gate, travel 0.15 of a mile and 
turn off the right side of the road onto a 2-track trail.  You will see a well with a 
red pump near this turnoff.  The site is located 2.8 miles up the 2-track from this 
turnoff.  On the first leg, drive east to where the road forks in a saddle on a 



 2 
 

ridgeline.  Take the north fork and travel along a tree-covered hillside before 
turning down to the drainage bottom where you will reach a well with a large 
watering tank.  This well is located 0.9 of a mile from the turnoff on N. Marsh 
Road.  Follow the 2-track north up the drainage bottom for 0.4 of a mile to the 
fence line and gate along the southern boundary of Section 16.  Continue 
traveling north on the 2-track for another 0.8 of a mile to another well with a 
watering tank.  Drive past this well, travel up the hill to the west and cross the 
ridgeline.  From the upper well, follow the 2-track for 0.35 of a mile as it winds to 
the west to a steep downhill grade on the next ridge.  From this point, drive 
another 0.25 of a mile west on the 2-track into the draw where the Marsh Fire site 
is located and turn off the 2-track.  Head north up the west side of the draw about 
500 feet to the Marsh Fire. The NAD 83 coordinates for the site are 
46°16’32.505”N, 108°13’55.687”W.  The site area is shown on the 7½ minute 
USGS Cherry Spring Quadrangle map. 

 
2. The Shepherd #1 Fire is situated in the NE¼NW¼ and NW¼NE¼ of Section 19 

of Township 6 North, Range 28 East, Yellowstone County, Montana.  It was 
within the Dutch Oven Creek drainage on land leased to the Marsh Ranch.  The 
Shepherd #1 site was situated 3½ miles southwest of the Marsh Fire and shared 
common access to the locked gate near Dutch Oven Creek on N. Marsh Road.  
To reach this site from the gate, proceed up the drainage to the ranch house.  A 
2-track road that joins N. March Road across from the ranch house leads to the 
site.  The bottom section of this road heads west up a draw to a fence line.  After 
driving through a gap in the fence, turn right and follow the fence to the road near 
the top of a low ridge.  Turn left onto the road and follow it around to the north to 
a well.  There are two forks in the road along this segment of the road.  Bear right 
at each of the forks.  The site is located about 100 yards south of the well and 2 
miles from the ranch house.  The site area is shown on the 7 ½ minute USGS 
Dunn Mountain North Quadrangle map.  The NAD 83 coordinates for the site are 
46°15’41.894”N, 108°16’04.608”W. 
 

3. The Charter Outcrop Fire is situated within the NE¼ of Section 24 of Township 
6 North, Range 27 East, Yellowstone County, Montana.  The site is situated on a 
ridge between two draws that drain southward about 2½ miles to Railroad Creek.  
The Charter Fire is situated about 0.8 of a mile west of the Shepherd #1 site and 
shares a common access route to where the maintained road ends near the 
ranch house on N. Marsh Road.  Both access routes proceed west from the 
ranch house on the same 2-track road.  The bottom section of this road heads 
west up a draw to a fence line.  After driving through a gap in the fence, turn right 
and follow the fence a short distance to the road near the top of a low ridge.  
Turn left onto the road and follow it around to the north.  At the first fork, take the 
road that turns to the right.  About 1.5 miles from the turnoff near the ranch 
house, the 2-track road forks again.  The right fork goes north to the Shepherd #1 
site, while the left fork keeps heading west for nearly another mile to the Charter 
site.  Take the left fork, which is the one heading uphill, and drive about a half 
mile to the west to the fence line and gate on the east boundary of Section 24.  
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At this point you are 0.3 of a mile southeast of the site, and you can see it near 
the top of the ridge.  Proceed through the gate and follow the road downhill to the 
end of the ridge.  Turnoff the north side of the 2-track and follow the ridge line 
uphill toward the site.  There is a short, steep grade about 400 feet south of the 
site.  Above this steep grade, the terrain flattens out again.  The site area is 
shown on the U.S.G.S. 7½ minute Dunn Mountain North quadrangle map.  The 
NAD 83 coordinates for the site are 46°15’39.077”N, 108°17’03.531”W. 

 

 1.1.2 Land Ownership 
 

Landowner Marsh Fire  State of Montana 
      Trust Land Management Division 
      Southern Land Office 
      Airport Industrial Park 
      Billings, MT 59105-1978 
      Telephone: 406-247-4400 
      Contact - Richard Moore 
 

Landowners Shepherd #1 Fire Carpenter Creek, LLC 
     Nick Shakesby 
     3203 Third Ave. North, Ste 300 
     Billings, MT  59101 
     406-259-0751 

 
Landowner Charter Fire  Steve Charter 
     Charter Ranch, Inc 
     13838 US Highway 87 
     Shepherd, MT  59079-3018 
     Phone – 406-947-2151 
 
 

1.1.3 History 
 
Marsh Fire – This site is situated on land owned by the State of Montana.  Spectrum 
initially visited the site in June of 2008.  Although this fire had probably been burning for 
decades, the DNRC became concerned about the site following a 2006 range fire that 
swept across this area. Spectrum was accompanied by Ben Quinones of the MWCB, 
representative of the DNRC, and the Haven Marsh, who leases the land.  At the time, 
this fire was actively burning along the side of a narrow draw and the DNRC was 
concerned about the potential of the coal bed fire igniting nearby vegetation.  All parties 
agreed at that time that excavation would be required to control the fire.  The site is 
situated on an outcropping of the Mammoth coal bed.  There is no history of mining or 
evidence of coal extraction at the site. 
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Shepherd #1 Fire – During the June 2008 site tour of the Marsh site, Haven Marsh took 
the group to this site, which is situated near one of his stock-watering tanks.  The site is 
situated in an area where the Mammoth coal bed had burned back into the hillside 
leaving numerous cracks at the surface.  Haven Marsh told us that he remembered that 
an opening to a 7 to 8-foot high tunnel had been located in the central draw at the site.  
He also indicated that the tunnel had gone off in a direction that was aligned with the 
center of the draw.  Hot stops were located on the little spur ridges on both side of the 
draw, and Ben Quinones found a warm crack further back on the hillside in deeper 
cover and over 60 feet away from the hot spot on the southeastern spur ridge.  In 
addition, two sets of radial cracks, which are very suggestive of mine subsidence, were 
found over the area where the mine entry was reported.  There was also a depression, 
which might have been associated with a caved adit trench, in this area.  Although there 
is no reported history of mining in this area and no remaining surface evidence of any 
coal extraction, local residents might have developed a small trespass mine at this site 
due to its accessibility. 
 
Charter Fire – During the June 2008 site tour of the Marsh site, Steve Charter took the 
group to this site, which is located on his land.  At the time it appeared that this was an 
outcrop fire in a 3-4 foot thick coal bed that was situated well above the Mammoth.  
During excavation, evidence of a short mine entry that extended no more than 25 feet 
underground was uncovered.  At some time in the past, local residents had apparently 
taken a few wagon loads of coal out of this site before the entry caved.  The coal seam 
was burning along the sides of the entry and in the outcrop area on both sides.  There is 
no history of mining activity at this relatively remote site. 
 
1.2 Project Objectives 
 
The project objectives were as follows: 
 

• Control the coal bed and/or coal mine by either complete excavation or sealing. 
• Repair surface damage associated with the fires. 
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2.0 RESPONSIBLE PARTIES 
 
2.1 Contractor 
 
The successful bidder was Donnes, Inc.  Their address and phone number is: 
 
  Donnes Inc. 
  5807 Frey Road 

Shepherd, MT 59079 
  Phone: 406-373-6601 
 
2.2 Reclamation and Engineering Plan 
 
Spectrum Engineering was assigned the responsibility of preparing engineering plans 
and specifications for this project.  Spectrum's address and phone number are as 
follows: 
 
  Spectrum Engineering 
  1413 4th Avenue North 
  Billings, Montana 59101 
  Phone:  406-259-2412 
 
2.3 Quality Control Inspection 
 
Spectrum Engineering performed the quality control inspections.  Mike Barnes from 
Spectrum Engineering provided construction inspection during the project.  David Murja 
also performed the project-engineering functions. 
 
2.4 MWCB Program Coordination 
 
The MWCB Project Manager was Devin Clary, Montana Department of Environmental 
Quality, Mine Waste Cleanup Bureau. 
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3.0 CHRONOLOGICAL LISTING OF EVENTS 
 
3.1 Pre-Bid Conference 
 
A pre-bid conference was held for prospective bidders on October 20, 2009.  The 
conference convened at 1:00 PM at the intersection of Marsh Road and CA Road south 
of the sites and progressed to each of the sites.  The conference drew approximately 25 
prospective bidders.  Due to a number of questions about handing massive sandstone, 
an addendum was issued on October 26, 2009.  The addendum changed the 
requirements for handing massive sandstone boulders and changed the associated bid 
item to a lump sum item. 
 
3.2 Bid Date 
 
The bid opening date for the Shepherd Area Fires Project, DEQ Contract No. 410012 
was on November 3, 2009. 
  
3.3 Lowest Bids 
 
Donnes Inc. was awarded the Shepherd Area Fires Project with a low bid of 
$304,072.00.  The Engineer’s Estimate was $445,041.20.  The bids were as follows: 
 

(1) Donnes, Inc. at $304,072.00; 
(2) Shumaker Trucking and Excavation at $408,555.00; 
(3) Omdahl at $ 412,646.35; 
(4) Western Municipal. at $ 519,771.6; 
(5) HL Ostermiller at $ 525,996.64; 
(6) J & S Construction $538,755.55, 
(7) CMG at $635,359.00; 
(8) Knife River at $640,812.46; 
(9) Trapper Peak at $932,961.75 
(9) Coleman Construction at $1,397,344.40; and, 
(11) Riverside at $1,437,389.00. 
 

A copy of the Bid Tabulation is provided in Appendix A. 
 
3.4 Contract Agreement 
 
The Contract Agreement for the Shepherd Area Fires Project was signed on November 
19, 2009.  The Notice to Proceed was issued for a starting date of not later than 
November 19, 2009.  The term of the contract was 60 consecutive calendar days with 
an anticipated completion date of no later than January 18, 2010.  Several change 
orders were subsequently issued changing the completion date to May 24, 2010. 
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3.5 Construction Start-up 
 
Frank Donnes and Devin Clary conducted an informal meeting on November 12, 2009 
by telephone.  Donnes Inc. provided the required draft submittals electronically on 
November 12th.  The submittals were reviewed and suggested edits were relayed to 
Donnes, Inc. on November 13th.  
 
Donnes Inc. began mobilizing equipment to the project area several days prior to 
receiving the Notice to Proceed on November 19, 2009.  Work was commenced on the 
morning of November 19th at the Charter Fire.  A D8K dozer and a Caterpillar 330 
hydraulic excavator had been moved to the site.  On November 20, 2009, the project 
engineer toured the sites with Frank Donnes and Haven Marsh and discussed the site 
requirements.  Based on the conversations at this meeting, Devin Clary was contacted 
by phone and a work directive was approved to change the grading plan for the Marsh 
site to incorporate drainage channel modifications suggested by Haven Marsh. 
 
3.6 Change Orders 
 
Four change orders were processed for the project.  The change orders increased the 
contract amount by $137,726.00 to a total amount of $441,798.00.   Copies of these 
documents are included in Appendix B of this report. 
 
Change Order No. 1 was used to adjust the contract price for measured quantities at 
the Charter Fire.  This change order added $4,435.00 to the contract price.  The change 
in quantities was related to the discovery of a collapsed mine entry, which had to be 
completely excavated in order to remove smoldering coal along both side of the entry.  
This increased coal and overburden handling costs.  One additional contract day was 
added to adjust for the increased level of work. 
 
Change Order No. 2 was used to adjust the contract price for measured earthwork 
quantities at the Shepherd #1 Fire.  This change order added $72,640.50 to the contract 
price.  Quantity changes were related to expanding the excavations to search for, 
locate, and remove burning coal.  The bottom of the burning coal was about 10 feet 
deeper than had been projected.  Six contract days were added to adjust for the 
increased level of work, and 22 additional contract days were added for weather delays. 
 
Change Order No. 3 was used to adjust the contract price for measured seeding and 
fencing payment items at the Shepherd #1 Fire.  This change order decreased the 
contract price by $1,151.00.  Other than eliminating the installation of erosion control 
mat changes were minor.  Two contract days were added for weather delays. 
 
Change Order No. 4 was used to adjust the contract price for measured quantities at 
the Marsh Fire.  This change order added $61,801.50 to the contract price.  Change in 
quantities were related: (1) To expanding the excavations to insure that all burning coal 
had been removed;  and (2) To material handling and grading modifications that were 
made in order to provide an impoundment and additional flat ground that had been 
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requested by the local farmer.  Expansion of the planned excavations caused significant 
increases in those bid items related to coal removal, overburden excavation, and 
hauling.  Soil borrow necessary to seal exposed coal beds was also increased.  
However, the bid item covering excavation and repair of cracks was completely 
eliminated since coal removal was required throughout the cracked area.  Water usage 
was significantly reduced as an operational decision by the Contractor.  Construction of 
the impoundment and additional flat ground were provided by increasing excavation in 
the central ridge and by constructing an elongated dam.  In order to create a significant 
flat area for the dam, all available backfill materials were concentrated in a common 
backfill/ disposal area.  This eliminated the construction and capping of disposal 
trenches and most rehandling of stockpiled overburden.  With the excavation area being 
contoured as an impoundment, the adjacent hillside along the west side of the 
excavated area could be extended down on a 2.5H:1V grade using highwall reduction, 
which eliminated the need for installing erosion control blanket to stabilized steep 
grades.  However, the increased use of highwall reduction as the primary method 
increased the backfill, grade and contour payment item.  Seeding and fencing payment 
items included an unused disposal area that had been stripped in anticipation of using it 
as the coal disposal area.  
 
Change Order No. 4 was preceded by Work Directive No. 1 for the Marsh Fire, which 
was issued on November 25, 2009.  This document directed the Contractor to modify 
the backfill plan to allow construction of a pond and embankment for post-construction 
stock watering.  This required substantial changes in the grading configuration, 
overburden hauling, and overburden stockpiling.  It was made pursuant to the local 
farmer's (lessee) request.  
 
3.7 Work Stoppages 
 
A series of winter storms shut the project down for 22 days in December 2009.  After 
being unable to resume work for this extended period, a Temporary Suspension of 
Work was granted at the end of the work day on December 29, 2009.  The project was 
shut down until April 5, 2010 when AML issued a Notice to Proceed Following 
Temporary Suspension of Work.  However, weather and wet roads delayed the 
resumption of work until April 7, 2010. 
 
Donnes Inc. completed the required seeding and fertilizing of the Charter site on 
November 20, 2009.  After the Shepherd #1 site was disked and fertilized on April 14th, 
it was seeded and mulched on April 26, 2009.  Fencing at this site was competed on 
May11, 2010.  Seeding, fertilizing, and mulching at the Marsh site were completed on 
May 3, 2010.  Fencing was not completed until May 16, 2010.  Based on the 
Contractor’s Certificate of Completion, which was dated May 20, 2010, Donnes Inc. 
used 87 days of the amended contract time of 91 days.   
 
 
 



 9 
 

3.8 Requests for Payment 
 
Three payment requests were made during this project.  Copies are included in 
Appendix C.  The earned amount requested on each request is as follows: 
 
  No. 1- For Period 11/19/2009 -11/20/2009 $10,942.50 
  No. 2- For Period 11/21/2009 -12/29/2009 $218,630.50 
  Winter Shutdown Period 
  Final- For Period 4/05/2010 -5/24/2010 $212,225.00 
 
3.9 Substantial Completion 
 
Upon receipt of Contractor’s Certificate of Completion dated May 20, 2010, Devin Clary 
(Project Officer from DEQ-MWCB), David Murja of Spectrum Engineering and Gary 
Davis of Donnes Inc. inspected the project sites for substantial completion on June16, 
2010.  No deficiencies in the completed work were noted.  The Certificate of Substantial 
Completion was issued with a date of June 16, 2010.   
 
3.10 Final Completion and Approval 
 
Finding the completed work to be acceptable in all respects during the substantial 
completion inspection, the Certificate of Acceptance was issued with a final acceptance 
date of June 16, 2010. 
 
3.11 Final Payment 
 
The final payment request was recommended for approval by Spectrum Engineering on 
July 7, 2010.  DEQ approved the request on July 14, 2010.  Contractor invoice payment 
receive Program Manager approval on August 2, 2010.  A copy of the Final payment 
request is included in Appendix C.  The final payment request covered seeding at the 
Shepherd #1 site, all Marsh site work, and the release of retainage.   
 
3.12 Estimated and Actual Quantity and Cost Comparison. 
 
Tables summarizing the cost and quantities associated with the three Shepherd Fire 
sites are presented on the following pages.  Comparisons of the as constructed cost 
and quantities are compared to the estimated cost and quantities in these tables.  
Spectrum Engineering did not perform any subsurface investigations when preparing 
the estimates and recognized at the onset that there could be substantial differences 
between the estimates and actual quantities on individual bid items.  The Engineer's 
estimate and the actual cost for each of the sites are as follows: 
   
      Site     Engineer       Actual 
  Charter  $    9,655.00  $  10,942.50 
  Shepherd #1  $233,120.00  $232,694.50 
  Marsh   $202,266.20  $198,161.00 
    Total   $445,041.20  $441,798.00 
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CHARTER SITE COST AND QUANTITY COMPARISON TABLE 

Bid 
Item 

ESTIMATED 
QUANTITY UNIT DESCRIPTION 

UNIT 
PRICE BID PRICE Actual Cost 

Actual 
Quantity 

Quantity 
Change 

Percent 
Change In 
Quantity 

Cost 
Change  

Percent 
Change 
In Cost 

                        
1 1 LS Mobilization (Maximum 10% of total bid) $250.00 $250.00 $250.00 1 0 100% $0.00 100% 

2 1 LS Improve Access $1,000.00 $1,000.00 $1,000.00 1 0 100% $0.00 100% 

3     SUPPLY WATER   $0.00 $0.00 0 0   $0.00   

3a. 0 LS Water Delivery Setup   $0.00 $0.00 0 0   $0.00   

3b. 0 KGAL Water Usage   $0.00 $0.00 0 0   $0.00   

4 0.45 AC Clear and Grub $250.00 $112.50 $27.50 0.11 0 24% -$85.00 24% 

5 340 CY Salvage, Stockpile, and Replace Cover Soil $1.00 $340.00 $165.00 165 -175 49% -$175.00 49% 

6 50 CY Borrow and Place Cover Soil $1.00 $50.00 $40.00 40 -10 80% -$10.00 80% 

7 900 CY Overburden Excavation By Open Cut $1.00 $900.00 $1,545.00 1545 645 172% $645.00 172% 

8 0 CY Overburden Excavation By Trenching   $0.00 $0.00 0 0   $0.00   

9 0 CY Haul and Stockpile Overburden   $0.00 $0.00 0 0   $0.00   

10 40 CY Remove, Process, And Bury Hot Coal $40.00 $1,600.00 $6,400.00 160 120 400% $4,800.00 400% 

11 125 CY Excavate Disposal Trenches $1.00 $125.00 $0.00 0 -125 0% -$125.00 0% 

12 35 CY Cap Disposal Trenches $1.00 $35.00 $0.00 0 -35 0% -$35.00 0% 

13 0 CY Over-Excavate And Repair Cracks   $0.00 $0.00 0 0   $0.00   

14 40 CY Haul And Place Backfill From Stockpile $1.00 $40.00 $0.00 0 -40 0% -$40.00 0% 

15 0.31 AC Backfill, Grade, And Contour  $3,000.00 $930.00 $690.00 0.23 -0.08 74% -$240.00 74% 

16 0 AC Mulch   $0.00 $0.00 0 0.00   $0.00   

17 0 SY Supply and Install Erosion Control Mat   $0.00 $0.00 0  0   $0.00   

18 0 LS Sandstone Boulder Disposal   $0.00 $0.00 0  0   $0.00   

19 0.45 AC Seed and Fertilize $2,500.00 $1,125.00 $825.00 0.33 -0.12 73% -$300.00 73% 

20     FENCE   $0.00 $0.00 0  0   $0.00   

20a. 0 LF F3M Fence   $0.00 $0.00 0 0   $0.00   

20b. 0 Each Single Panels   $0.00 $0.00 0 0   $0.00   

20c. 0 Each Double Panels   $0.00 $0.00 0 0   $0.00   

20d. 0 LF Gate   $0.00 $0.00 0 0   $0.00   

21 0 LF BMP Sediment Control   $0.00 $0.00 175 175   $0.00   
                           

          $6,507.50 $10,942.50         $4,435.00 168% 
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SHEPHERD #1 SITE COST AND QUANTITY COMPARISON TABLE 

Bid 
Item 

ESTIMATED 
QUANTITY UNIT DESCRIPTION 

UNIT 
PRICE BID PRICE Actual Cost 

Actual 
Quantity 

Quantity 
Change 

Percent 
Change In 
Quantity 

Cost 
Change 

Percent 
Change In 
Cost 

                         

1 1 LS Mobilization (Maximum 10% of total bid) $2,500.00 $2,500.00 $2,500.00 1 0 100%  $0.00 100% 

2 1 LS Improve Access $1,000.00 $1,000.00 $1,000.00 1 0 100%  $0.00 100% 

3     SUPPLY WATER   $0.00 $0.00   0    $0.00   

3a. 1 LS Water Delivery Setup $5,000.00 $5,000.00 $5,000.00 1 0 100%  $0.00 100% 

3b. 200 KGAL Water Usage $10.00 $2,000.00 $160.00 16 -184 8%  -$1,840.00 8% 

4 5.65 AC Clear and Grub $100.00 $565.00 $243.00 2.43 -3 43%  -$322.00 43% 

5 5,720 CY Salvage, Stockpile, and Replace Cover Soil $2.00 $11,440.00 $7,520.00 3760 -1,960 66%  -$3,920.00 66% 

6 990 CY Borrow and Place Cover Soil $1.00 $990.00 $900.00 900 -90 91%  -$90.00 91% 

7 9,350 CY Overburden Excavation By Open Cut $6.50 $60,775.00 $112,157.50 17255 7,905 185%  $51,382.50 185% 

8 1,600 CY Overburden Excavation By Trenching $10.00 $16,000.00 $37,650.00 3765 2,165 235%  $21,650.00 235% 

9 5,540 CY Haul and Stockpile Overburden $1.00 $5,540.00 $14,255.00 14255 8,715 257%  $8,715.00 257% 

10 860 CY Remove, Process, And Bury Hot Coal $15.00 $12,900.00 $16,350.00 1090 230 127%  $3,450.00 127% 

11 2,150 CY Excavate Disposal Trenches $1.00 $2,150.00 $1,600.00 1600 -550 74%  -$550.00 74% 

12 500 CY Cap Disposal Trenches $3.00 $1,500.00 $4,800.00 1600 1,100 320%  $3,300.00 320% 

13 12,600 CY Over-Excavate And Repair Cracks $1.00 $12,600.00 $9,700.00 9700 -2,900 77%  -$2,900.00 77% 

14 5,900 CY Haul And Place Backfill From Stockpile $1.00 $5,900.00 $1,750.00 1750 -4,150 30%  -$4,150.00 30% 

15 4.26 AC Backfill, Grade, And Contour  $500.00 $2,130.00 $2,195.00 4.39 0.13 103%  $65.00 103% 

16 5.50 AC Mulch $500.00 $2,750.00 $2,840.00 5.68 0.18 103%  $90.00 103% 

17 780 SY Supply and Install Erosion Control Mat $2.00 $1,560.00 $0.00 0  -780 0%  -$1,560.00 0% 

18 1 LS Sandstone Boulder Disposal $500.00 $500.00 $500.00 1  0 100%  $0.00 100% 

19 5.65 AC Seed and Fertilize $500.00 $2,825.00 $2,840.00 5.68 0.03 101%  $15.00 101% 

20     FENCE   $0.00 $0.00    0    $0.00   

20a. 2,710 LF F3M Fence $2.00 $5,420.00 $5,924.00 2962 252 109%  $504.00 109% 

20b. 2 Each Single Panels $150.00 $300.00 $300.00 2 0 100%  $0.00 100% 

20c. 11 Each Double Panels $200.00 $2,200.00 $2,000.00 10 -1 91%  -$200.00 91% 

20d. 16 LF Gate $10.00 $160.00 $160.00 16 0 100%  $0.00 100% 

21 1,250 LF BMP Sediment Control $2.00 $2,500.00 $350.00 175 -1,075 14%  -$2,150.00 14% 

                             

          $161,205.00 $232,694.50          $71,489.50  144% 
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MARSH SITE COST AND QUANTITY COMPARISON TABLE 

Bid 
Item 

ESTIMATED 
QUANTITY UNIT DESCRIPTION UNIT PRICE BID PRICE Actual Cost 

Actual 
Quantity 

Quantity 
Change 

Percent 
Change 
In 
Quantity 

Cost 
Change  

Percent 
Change 
In Cost 

                         

1 1 LS Mobilization (Maximum 10% of total bid) $2,500.00 $2,500.00 $2,500.00 1 0 100%  $0.00 100% 

2 1 LS Improve Access $1,000.00 $1,000.00 $1,000.00 1 0 100%  $0.00 100% 

3     SUPPLY WATER   $0.00 $0.00 0 0    $0.00   

3a. 1 LS Water Delivery Setup $5,000.00 $5,000.00 $5,000.00 1 0 100%  $0.00 100% 

3b. 150 KGAL Water Usage $10.00 $1,500.00 $320.00 32 -118 21%  -$1,180.00 21% 

4 5.10 AC Clear and Grub $100.00 $510.00 $240.00 2.4 -3 47%  -$270.00 47% 

5 4,800 CY Salvage, Stockpile, and Replace Cover Soil $2.00 $9,600.00 $5,200.00 2600 -2,200 54%  -$4,400.00 54% 

6 1,050 CY Borrow and Place Cover Soil $1.00 $1,050.00 $4,215.00 4215 3,165 401%  $3,165.00 401% 

7 4,655 CY Overburden Excavation By Open Cut $6.50 $30,257.50 $48,945.00 7530 2,875 162%  $18,687.50 162% 

8 2,070 CY Overburden Excavation By Trenching $10.00 $20,700.00 $77,640.00 7764 5,694 375%  $56,940.00 375% 

9 5,485 CY Haul and Stockpile Overburden $1.00 $5,485.00 $13,643.00 13643 8,158 249%  $8,158.00 249% 

10 1,455 CY Remove, Process, And Bury Hot Coal $10.00 $14,550.00 $19,820.00 1982 527 136%  $5,270.00 136% 

11 3,500 CY Excavate Disposal Trenches $1.50 $5,250.00 $0.00 0 -3,500 0%  -$5,250.00 0% 

12 584 CY Cap Disposal Trenches $3.00 $1,752.00 $0.00 0 -584 0%  -$1,752.00 0% 

13 2,040 CY Over-Excavate And Repair Cracks $2.00 $4,080.00 $0.00 0 -2,040 0%  -$4,080.00 0% 

14 6,000 CY Haul And Place Backfill From Stockpile $1.00 $6,000.00 $616.00 616 -5,384 10%  -$5,384.00 10% 

15 3.65 AC Backfill, Grade, And Contour  $1,000.00 $3,650.00 $4,160.00 4.16 0.51 114%  $510.00 114% 

16 4.39 AC Mulch $500.00 $2,195.00 $2,550.00 5.1 0.71 116%  $355.00 116% 

17 3,300 SY Supply and Install Erosion Control Mat $2.00 $6,600.00 $0.00 0  -3,300 0%  -$6,600.00 0% 

18 1 LS Sandstone Boulder Disposal $500.00 $500.00 $500.00 1  0 100%  $0.00 100% 

19 5.10 AC Seed and Fertilize $500.00 $2,550.00 $3,090.00 6.18 1.08 121%  $540.00 121% 

20     FENCE   $0.00 $0.00 0  0    $0.00   

20a. 3,400 LF F3M Fence $2.00 $6,800.00 $6,002.00 3001 -399 88%  -$798.00 88% 

20b. 5 Each Single Panels $150.00 $750.00 $600.00 4 -1 80%  -$150.00 80% 

20c. 9 Each Double Panels $200.00 $1,800.00 $1,400.00 7 -2 78%  -$400.00 78% 

20d. 32 LF Gate $10.00 $320.00 $320.00 32 0 100%  $0.00 100% 

21 980 LF BMP Sediment Control $2.00 $1,960.00 $400.00 200 -780 20%  -$1,560.00 20% 

                             

          $136,359.50 $198,161.00          $61,801.50  145% 
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4.0 CONSTRUCTION 
 
4.1 Description of Project Plan 
 
The Shepherd Area Fires Project was undertaken to perform coal mine and coal 
outcrop fire control work and to repair surface damage at three sites located in the Bull 
Mountains coalfield near the boundary between Musselshell and Yellowstone Counties.  
The coal fire control work employed excavation to expose and remove burning coal, to 
repair and seal cracked areas, and to prepare disposal areas.  Backfilling, grading and 
contouring were required to fill excavated areas and to reclaim other surface damage.   

4.1.1 Marsh Fire  
This outcrop fire involved the 15-foot thick Mammoth coal bed.  The fire had impacted 
the surface along two ravines that are separated by a low ridge.  Smoldering fires were 
burning underground along the west side of the western ravine, along the west side of 
the eastern ravine, and under a subsided area that extended across the low ridge.  
Although cracking extended into areas with 30 feet of overburden, the more active 
areas had less than 15 feet of cover over the top of the coal bed.  Where the bedrock 
was undisturbed, the Mammoth seam occurred below a massive sandstone layer.  
However, the massive sandstone that was prevalent along the upper end of the site 
appeared to have been substantially eroded away in the lower portions of the site. 
 
Cracking and slumping had developed along a span of approximately 250 feet along the 
west wall of the western ravine.  There was a lower crack that was about 50 feet in 
length on a 25-foot wide bench that was situated about 14 feet above the bottom of the 
drainage.  This crack was narrow, shallow and cool.  A 5-foot deep sinkhole and 
another crack were located on the bench about 35 feet southwest of the lower crack.  
These features also appeared to be over the burned-out area, but just to the north of the 
sinkhole, the surface temperature over a 40-foot wide area along the bench and the 
slumped area above it were elevated.  Within the slumped area, a series of three to four 
cracks had developed.  All of these cracks were situated in heavily weathered 
sandstone that had decomposed.  The lower cracks had partially caved into the 
slumped area.  However, the uppermost crack, which extended along the upper edge of 
the slumped area, ran for 250 feet along the steep hillside.  Portions of this crack were 
up to 10 feet deep and up to 5 feet wide at the top.  At the south end of the slumped 
area, a new crack was developing about 7 feet uphill from the deep upper crack.  Heat 
and combustion gasses were escaping from a series of small vent holes along the new 
crack, which was estimated to be 23 feet above the top of the coal bed.   
 
Along the channel on the west side of the eastern ravine, the coal bed was smoldering 
below a 28-foot long segment of the bank, where surface temperatures were in the 
range of 120°F.  The hot slumped area extended up to a sinkhole at the top of the low 
ridge.  There was no sign of an active coal fire or past impacts on the lower end of the 
ridge between the east and west ravines.  However, two fire-related subsidence 
features were located on top of the low ridge at the upper end of the site.  These two 
features were probably interconnected below the surface.  They extended 
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approximately 100 feet across the ridge from one side nearly to the other and appeared 
to be oriented with the sandstone outcrop.  A 4-7 foot deep crack had developed just 
uphill from the depression.  The crack extended through the sandstone outcrop, ending 
directly across the channel from the upper end of the crack on the opposite side.   
 
The subsidence features were located only 12 to 14 feet above the top of the coal bed 
where the massive sandstone should have been located.   The larger depression was 
80-foot long by 15-foot wide and about 2 feet deep.  The western 45 feet of the 
depression had 3-4 foot deep cracks extending along its perimeter.  At the far western 
end of the depression, a sinkhole extended underground to the southeast on a slight 
downward angle for a distance of about 9 feet toward another sinkhole, which was 
located at the top of the slumped area on the east bank of the low ridge.  This sinkhole 
extended underground about 12 feet to the northwest on a 40-degree angle. It appeared 
to be entirely in soil.  It was about 7 feet wide by 2 feet high at the top, but the size 
gradually decreased with depth.  Elevated temperatures and carbon monoxide were 
present inside this cavity. 
 
4.1.1.1  Marsh Work Plan - The main elements of the work plan described in the 
construction bid package are outlined below: 
 
1) After leaving N. Marsh Rd., access to the site would be over 2-track trails that are 

primarily used for ranch access to fields and stock-watering wells.  The contractor 
would be required to examine these routes and determine their suitability for 
equipment access and for water haulage operations.  The existing routes would be 
improved as necessary to support the construction operations.  

2) Water for dust suppression and cooling was to be provided. 
3) An estimated 1,455 BCY of burning and smoldering coal beneath the central ridge 

and the south end of the slumped area in the western ravine were to be removed, 
cooled and buried.    

4) The site was to be prepared by first clearing vegetation that could interfere with 
excavation and stockpiling operations.  The foot print of the entire construction 
disturbance area covers an estimated 5.10 acres and contains scattered brush and 
a number of burned trees, which have fallen.   

5) All cover soil would be salvaged from excavation and spoil areas.  Assuming 1 foot 
of cover soil can be salvaged on shallow vegetated slopes and up to 6 inches of soil 
can be salvaged on steep slope areas, 4,800 CY of cover soil will need to be 
salvaged and hauled to stockpiles.   

6) Storm water best management practices such as the installation of silt fence or 
straw logs would be used to prevent sediment from leaving the site.  An estimated 
980 lineal feet of these measures would be installed. 

7) Fire control work would begin in the hot area at the south end of the slumped area 
on the west bank of the western ravine.  Contractor would work off the lower bench 
that is just above the top of the coal bed and excavate an open cut (1,990 CY) 
through the cracked area on the hillside.  Because the working space in this narrow 
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ravine is limited, all of the excavated material would be hauled back to the south and 
stockpiled.   

8) After the upper bench has been cut through the cracked area, trenching would be 
used to define the extent of the hot area and to remove the remainder of the 
overburden over the burning area.  It was estimated that 1,010 CY of cover material 
would be removed by trenching and that about 40% of this material would be hauled 
to stockpile.   

9) An estimated 580 CY of hot coal would be removed from the bottom of the trench 
excavation.  This material would be partially cooled and mixed with soil before it 
could be hauled to a disposal trench.  Following removal of hot materials, a two- foot 
thick layer of fine-grained soil would be placed over exposed portions of the coal 
bed. 

10) The remainder of the excavated area would be backfilled and the bank of the ravine 
would be rebuilt using spoils from the trenching operation, hauling the stockpiled 
overburden back to the cut, and hauling open cut material from the central ridge 
excavation directly to the backfill area.   

11) Cracked areas along the west bank of the western ravine, which lie to the north of 
the bench, would be over excavated to a depth of 15 feet and then backfilled in 
compacted lifts (2,040 CY).  This area would be graded and contoured under Bid 
Item 15.  Due to the steep banks in this area, sandstone blocks that have been 
excavated and broken under Bid Item 18 would be used to armor the lower portion 
of the bank (250 CY). 

12) In order to excavate the burning coal under the low ridge between the two ravines, 
excavation in this area would be started by developing an open cut between the 
nose of the ridge and the sandstone outcrop just to the north of the subsidence 
features.  The open cut would remove most of this section of the ridge down to an 
elevation that is about 2 feet above the structural top of the coal bed.  An estimated 
2,665 BCY of overburden would be excavated and hauled to a stockpile area 
located about 600 feet south of the excavation area.  This excavation would also 
expose the slumped and burning area along the west bank of the eastern ravine.  

13)  After the upper bench has been cut through the depression to the sandstone 
bedrock, an estimated 1,060 CY of trenching would be used to define the limits of 
the burning coal and to remove the remaining material covering this area.  

14) It was expected that to some limited extent, the coal bed was burning under the 
sandstone bed rock that was still in place at the north end of the site.  In order to 
remove as much of the burning coal as possible, hard massive sandstone that would 
be excavated as large blocks (480 CY both areas) would require special handling to 
move and break this material.  About 325 CY of the broken sandstone would be 
used to armor the west bank of the western ravine and a headcut in the eastern 
ravine.   

15) An estimated 875 CY of hot coal would be removed from the bottom of the trench 
excavation in the ridge area.  This material would be partially cooled and mixed with 
soil before it could be hauled to a disposal trench.  Following removal of hot 



 16 
 

materials, a two-foot thick layer of fine-grained soil would be placed over exposed 
portions of the coal bed.    

16) After the coal bed has been sealed, the remainder of the excavated area would be 
backfilled and the top of the ridge would be rebuilt using spoils from the trenching 
operation and the remainder of the stockpiled overburden.  

17) Hot material would be cooled with water and mixed with some soil inside the 
excavation area before being removed.  At the surface, it would be spread and 
mixed with additional water before being hauled to a disposal area located at the 
south end of the site.  The coal would be mixed to a 1:1 coal-soil ratio while it is 
being buried in disposal trenches in compacted lifts.   

18) Disposal trenches would be sized to accommodate the coal/soil mixture and a 3 foot 
soil cap.  Based on the estimated quantities and the available area, separate 
disposal pits for material from the west ravine and the ridge area were planned in 
adjacent areas.  A 174’ long x 12’ wide x 18’ deep trench would be required for the 
west ravine coal.  Excavated trench material would be spoiled to one side.  The coal 
from the ridge area would require a 132’ long x 24’ wide x 18’ deep trench.  Total 
disposal trench excavation would be 3,500 CY.  Portions of this material would be 
used for mixing, for capping (584 CY), for fined-grained soil backfill, and for cover 
soil (1,050 CY).   

19) Upon completion of hot coal removal and disposal, all construction disturbances, 
except cover soil stockpile areas, would be backfilled, graded and contoured.  
Approximately 3.65 acres would require grading.   

20) This grade area would be dressed with the stockpiled cover soil, which would be 
supplemented with suitable soil from the disposal trench stockpiles.   

21) The dressed area and the cover soil stockpile areas, which together have a footprint 
area of 5.10 acres, would be seeded and fertilized.   

22) Steep slopes on the west side of the western ravine and the channel at the bottom of 
this ravine would be covered with 3300 square yards of erosion control blanket. 

23) Straw mulch (4.39 acres) would be crimped into the soil over the remainder of the 
seeded area less those areas that are armored with rock riprap.   

24) A fence with 3 strands of barbed wire would be installed around the reclaimed area.  
The anticipated alignment will require 3400 feet of fencing, 2 gates, 5 single panels, 
and 9 double panels. 

 
4.1.1.2 Marsh: 1-Mobilization - On November 20, 2009, the project engineer toured 

the sites with Frank Donnes and Haven Marsh.  During this meeting Haven 
Marsh, who leases and farms this area, suggested a number of modifications 
to the plan that would give him better utilization of the area.  Based his 
requests, Devin Clary was contacted by phone and a work directive was 
approved to change the grading plan for the Marsh site to incorporate those 
drainage channel modifications suggested by Haven Marsh.  On November 
27, 2009, Donnes Inc. temporarily moved a scraper onto the site to strip cover 
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soil for a disposal area.  Following this brief period of activity, work suspended 
during a winter shutdown. Donnes Inc. mobilized a, D9N, two 30-ton 
articulated dump trucks, two 637D scrapers, a 980 G wheel loader, a 16G 
motor grader, a water truck and a Caterpillar 330 hydraulic excavator to this 
site between April 7th and 8th of 2010.     
 

4.1.1.3 Marsh: 2-Improve Access – The existing 2-track roads and trails leading to 
the site area were graded.  A switchback curve near the well in Section 16 
about one half mile east of the project area had to be realigned and improved.  
A steep grade on the existing 2-track, which was located about a quarter of a 
mile east of the site, was abandoned and replaced with a long curved 
segment that extended about 100 yards to the north.  Donnes Inc. had the D9 
working on these road improvements on November 19th and 20th.  Following a 
winter shutdown, the access roads were graded and repaired on April 7th and 
8th of 2010. 

 
4.1.1.4 Marsh: 3-Supply Water – Donnes Inc. constructed a lined pond adjacent to a 

well located near the Marsh ranch facilities on Railroad Creek and filled the 
pond with water from the well.  Construction water from the pond was 
pumped into a 4,000 gallon water truck and transferred to the site.  32,000 
gallons was used to suppress dust and to cool hot coal. 

 
4.1.1.5 Marsh: 4-Clear and Grub - 2.4 acres of clearing and grubbing was required 

to remove dead trees that were still standing and partially burned fallen trees. 
The debris was scattered and buried under the disposal area. 

 
4.1.1.6 Marsh: 5-Salvage, Stockpile and Replace Cover Soil - The contractor 

salvaged and stockpiled 1,100 CY of cover soil from the originally planned 
coal disposal area.  This material was stockpiled along the east side of this 
area and was replaced on April 27, 2010.  On April 9th, scrapers were used to 
salvage 1,240 BCY of cover soil from the backfill/disposal area in the 
drainage bottom.  This soil was stockpiled at the south end of this area.  An 
additional 260 BCY of soil was excavated and stockpiled along the east side 
of the disposal/backfill area by the trackhoe on April 30th.  During reclamation, 
the stockpiled cover soil was combined with 2,980 BCY of borrow soil and 
was used to dress approximately 2 acres in the excavation and backfill areas.   
Due to the steepness of the highwall reduction area on the west side of the 
site and rock outcrops in this area, the thin cover soil in this area was not 
salvaged as had been planned.  The Contractor also wasted the cover soil on 
the central ridge area where cover soil salvage had been planned.   

 
4.1.1.7 Marsh: 6-Borrow and Place Cover Soil  - Following excavation of hot coal, 

the exposed coal bed was covered and sealed with 885 CY of soil that was 
hauled by the wheel loader and another 350 CY of soil that was pushed over 
the coal bed by the D9 track dozer.  The source of this soil was low ridge 
behind the southwest highwall.  An additional 2,980 BCY of soil was borrowed 
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from the low ridge between the ravines on the east edge side.  This material 
was used for grading fill and to dress the graded excavation and backfill 
areas. 

 
4.1.1.8 Marsh: 7-Overburden Excavation by Open Cut – The two scrapers, wheel 

loader, hydraulic excavator, track dozer and two articulated trucks combined 
to excavate and move 7,530 BCY of overburden in the open cut mode of 
excavation. Of this total, 4,082 BCY was hauled to the disposal/backfill area, 
616 BCY was stockpiled along the eastern edge of the excavation area, and 
2,832 BCY was spoiled into the bottoms of the ravines around the open cut 
area.  
 

• On the west side of the site, the open cut had to be extended 40 feet 
further to the south than planned because hot coal was found in this 
area. 

• The entire area where crack repairs and over excavation had been 
planned was underlain with hot coal that required complete excavation.  
This extended the open cut on the west side an additional 140 feet to 
the north. 

• In the central ridge area, the open cut was excavated about 8 feet 
deeper than planned at the south end to accommodate the use of 
multiple units of heavy haulage equipment.   The north end of the cut  
didn't go as deep as planned on the west side. 

   
4.1.1.9 Marsh: 8-Overburden Excavation by Trenching – Trenching removed 

7,764 BCY of overburden to expose hot and burning portions of the coal bed. 
Nearly all material that was excavated was hauled to the disposal area by 
articulated trucks or by wheel loader. 

 
4.1.1.10 Marsh: 9-Haul and Stockpile Overburden – 13,634 BCY of overburden, 

ash, rock and coal was hauled by scraper, 30 ton articulated trucks, or wheel 
loader to the disposal/backfill area.  Because the local farmer wanted a small 
impoundment and additional flat ground, where he could cultivate grass, the 
original plans for stockpiling and rebuilding slopes were discarded.  They 
were replaced with a working plan to block the drainage channel with a wide 
backfill plug that would extend down the channel nearly 500 feet.  Because 
the site was situated near the top of the drainage area, making a viable 
impoundment required capturing the drainage from several small ravines.  
The large increase in the excavation quantity reflects extension of the west 
side trench an additional 140 feet to the north and an additional 40 feet to the 
south.   Trenching in the central ridge area also followed the burning coal 
about 30 feet further to the northwest than planned.   

4.1.1.11 Marsh: 10-Remove, Process, and Bury Hot Coal – 1,982 BCY of hot coal 
was removed from the 15.8 foot thick Mammoth coal bed.  Along most of the 
west side, the top 10 to 12 feet of the coal bed was completely burned and 
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the bottom 4 to 5 feet of the seam was burning along a wedge.  In the central 
ridge area, the upper 10 feet of the coal bed had burned back to a nearly 
vertical face.  The lower part of the bed was separated from the burning upper 
portion of the bed by a 1-foot thick mudstone parting.  Because the lower part 
of the coal bed was still very hard, the contractor was not able to expose the 
lower split in the ridge area trench excavation.   Donnes Inc. excavated hot 
coal using a Cat 330 CL trackhoe.  This material was piled with overburden 
outside the trench.  A 980G wheel loader mixed the pile with additional 
overburden and loaded the mixture of coal and overburden into articulated 
dump trucks, which hauled the material to the disposal area where it was 
dumped into piles.  A track dozer was periodically used to spread and mix 
piles that had been dumped by the trucks.  

4.1.1.12 Marsh: 11-Excavate Disposal Trenches –Coal and hot ash were mixed 
thoroughly with soil and overburden and combined with other excavated 
materials in a common disposal/ backfill area located in the plugged drainage 
channel located downstream from the coal fire area.  A separate coal disposal 
area was stripped and prepared but was never utilized. 

4.1.1.13 Marsh: 12-Cap Disposal Trenches – Disposal trenches were not employed.  
The disposal/backfill area was covered with approximately 1 foot of cover soil. 

4.1.1.14 Marsh 13:- Over Excavate And Repair Cracks – The planned crack repair 
was abandoned and replaced with complete excavation after a series of test 
excavations uncovered burning coal beneath the cracks. . 

4.1.1.15 Marsh: 14-Haul And Place Backfill from Stockpile – Haulage of stockpiled 
material was not used to backfill and contour the excavations in the coal 
removal area.  This work was primarily accomplished by the more economical 
means of highwall reduction.  However, 616 BCY of stockpiled overburden 
was rehandled for use in processing the hot coal soil and was then hauled to 
the disposal/backfill area.  

4.1.1.16 Marsh: 15-Backfill, Grade, and Contour – The excavations on the west side 
of the site were primarily backfilled and graded by reducing the highwalls.   
The excavated area along the central ridge was backfilled with overburden 
that was left in adjacent areas and with soil that had been excavated from the 
low ridge on the east side of the site.  The footprint of the contoured area 
covered 4.16 acres, which excludes cover soil stockpile areas, and the entire 
disposal area that was stripped but not used.   

4.1.1.17 Marsh: 16-Mulch – All disturbance areas except the staging area and a rock 
outcrop area were mulched with weed-free straw mulch.  Straw mulch was 
blown over 6.18 acres at the site.  The straw was only crimped into areas with 
slopes that were less than 3H:1V; so, crimping occurred on 4.93 acres.  At an 
average weight of 60 pounds/bale (per the supplier's invoice), 15,300 pounds 
or 2,475 pound of straw was applied to each acre, although an application 
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rate of 3,000 pounds per acre was specified.  Based on the quantity of 
materials supplied and the absence of crimping over a portion of the area, 
payment for 5.1 acres was allowed.   

4.1.1.18 Marsh: 17-Supply and Install Erosion Control Mat – Because the area has 
been reclaimed as a shallow impoundment that intercepts runoff from several 
ravines and does not freely drain, sediment has been controlled.   In addition, 
only .01 of an acre of transitional slopes exceed 2.5H:1V .  None of these 
disturbed transitional slopes are longer than 50 feet.  Therefore, erosion 
control mat was not installed.   

4.1.1.19 Marsh: 18-Sandstone Boulder Disposal – Donnes Inc. used a single shank 
ripper mounted on the D9N track dozer to break some of the sandstone.  He 
also raked some areas with the bucket teeth on the Cat 330CL hydraulic 
excavation.  These procedures often caused hard sandstone layers to 
separate into large blocks along bedding planes and joints.  To reduce the 
large blocks, Donnes Inc. employed a large wrecking ball that he lifted about 
20 feet in the air in the excavator bucket and then dropped onto the 
sandstone blocks.  592 CY of large sandstone blocks were hauled to the 
downstream end of the backfill/disposal plug and were dumped in a large pile 
to construct a buttress.   

4.1.1.20 Marsh: 19-Seed and Fertilize – On May 3, 2010, the contractor finished 
spreading and grading cover soil.  The area was immediately fertilized by a 
towed broadcast spreader and then seeded.  The seed and fertilizer were 
spread over 6.18 acres.  Shallow slopes were seeding by an International 
Harvester 150 seed drill.  Steep slopes, covering 1.25 acres of the total area, 
were seeded and fertilized using an electric broadcaster mounted on the back 
of an all terrain vehicle.  Seed certifications were submitted to the Engineer, 
confirming that sufficient seed conforming to the project specification had 
been purchased and delivered to seed the disturbance areas at the specified 
rates.  Sufficient fertilizer with additional nitrogen was delivered and spread to 
cover 10 acres at the specified rate. 

FERTILIZER MIXTURE 
 

Nutrient Pounds Fertilizer Material Used 
Nitrogen (N) 225 Ammonium Nitrate (46-0-0) 
Phosphorus (P) 560 Mono-Ammonium Phosphorus (11-52-0) 
Potassium (K) 140 Potash (0-0-60) 
         Totals 925 Fertilizer Mixture 
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SEED MIXTURE 
 

 Common Name    Scientific Name Variety    lbs 
PLS/Acre 

Bluebunch 
Wheatgrass 

 Secar 6.0 

Green Needlegrass  Lodorm 2.0 
Western Wheatgrass Pascopyrum smithii Rosanna 2.0 
Total  10.0 

 Notes:  1.  PLS = Pure Live Seed 
  2.  Reported rates are for drill seeding; rates were doubled for broadcast seeding. 
 

 
4.1.2.3 Marsh: 20-Fence – Fencing at the Marsh site was completed on May 16, 

2010.  The fence conformed to the specifications of a F3M farm fence as 
required under the special provisions of the contract bid package.  However, 
the substitution of galvanized pipe for wood brace rails was allowed.  
Because the reclamation plan was changed at the request of the farmer, 
substantial changes were made in the disturbance areas.  Two separate 
fences were installed to accommodate the changes.  One fence was installed 
around the reclaimed fire area and its associated disposal/backfill area.  A 
second fence was installed around the planned disposal area, which was 
disturbed but not used.  The following payment items were measured for 
payment. 

• F3M Fence - 3,001 feet 

• Single Panels - 4 

• Double Panels - 7 

• Gate - 32 feet 
 

4.1.1.21 Marsh: 21-BMP Sediment Control – 200 feet of straw log sediment 
containment devices were installed across drainage swales and channels. 

 

4.1.2  Shepherd #1 Fire  
 
This outcrop and mine fire involved the 15-foot thick Mammoth coal bed.  In this area, 
the bed dips to the west-northwest at about 2 percent and is usually found below a thick 
layer of sandstone.  The apparent absence of coal bed outcroppings in proximity to the 
site suggested that the coal outcrop had burned deep into the hillside.  Because the 
terrain rises to the west while the coal bed also dips in that direction, cover depth over 
the coal increases rapidly in this area. Between the bottom edge of the disturbed area 
and the top edge, there is a 45 foot elevation difference.  Evidence of a coal fire 
included approximately 2,250 linear feet of cracking within a 1.35-acre area that 
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extended across a draw.  The deepest cracks were up to 11 feet deep.  However, most 
cracks were closed about 4 feet below the surface.  Other cracks were thin and shallow.  
The cracking occurred in massive sandstone in the lower areas of the site and in soil in 
the upper areas. 
   
Although there was no longer any sign of a mine opening or coal slack in this area, the 
local rancher reported that a 7 to 8-foot high tunnel had been located in the little draw 
where much of the cracking and slumping was concentrated.  Cracking extended 
around the rim of the draw and along the hillside.  Elevated surface temperatures and 
venting gasses were present on the two small ridges that jut out from the hillside at the 
sides of the draw.  The warm area on the northwest side of the draw was 40’ x 20’ and 
extended over several cracks.  The area with moderately elevated ground temperatures 
on the southeast side was a 20’ x 20’ square.  Combustion gasses from a smoldering 
fire below this little ridge were escaping from several cracks.  Both areas were at least 
30 feet above the top of the coal bed and 60-80 feet into the hillside from the burned-out 
coal outcrop.  
 
4.1.2.1  Shepherd #1 Work Plan - The main elements of the work plan described in the 

construction bid package are outlined below: 
 
1) After leaving N. Marsh Rd., access to the site would be over 2-track roads that are 

primarily used for ranch access to fields and stock-watering wells.  The contractor 
would be required to improve the existing routes as necessary to support the 
construction operations.  

2) Water for dust suppression and cooling was to be provided by the contractor. 
3) An estimated 860 BCY of burning and smoldering coal would be removed from the 

active fire areas below the little spur ridges on each side of the draw.  After cooling 
the coal would be hauled to disposal area and buried.   

4) The site would be prepared by first clearing vegetation that could interfere with 
excavation and stockpiling operations.  The foot print of the entire construction 
disturbance area covers an estimated 5.65 acres and contains scattered brush.   

5) All cover soil would be salvaged from excavation and spoil areas.  Assuming 1 foot 
of cover soil can be salvaged, 5,720 CY of cover soil would need to be salvaged and 
hauled to stockpiles.   

6) Best management practices would be use to preventing sediment from being carried 
off the site during storm events.  These practices would include the installation of 
1,250 lineal feet of silt fence or straw logs along the bank of the main drainage 
channel. 

7) Fire control work would begin by stabilizing and repairing cracks, which would 
require an estimated 12,600 CY of excavation.  Tension and subsidence cracks that 
are located outside the planned excavation areas would be probed and over-
excavated to competent ground, then backfilled.  Trenches that are approximately 
15 feet deep would be excavated through the cracked areas to induce unstable 
areas to collapse and eliminate sub-surface cracks and cavities.  Excavated 
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materials would be stockpiled adjacent to these excavations.  Excavated features 
would be backfilled in compacted lifts with trench excavation materials and materials 
borrowed from the nearby areas. Large rocks and other blocky materials that cannot 
be broken-up and mixed into the backfill would require separate disposal. 

8) After the cracks in the bottom and along the sides of the draw have been stabilized 
and filled, the draw would be partially backfilled using overburden from the northwest 
open cut excavation.  This open cut is expected to require 5,830 BCY of excavation.  
The bottom of the cut would be positioned 2 feet above the top of coal elevation and 
would extend from the nose of the ridge through the cracks on the ridge.  All of this 
material would be backfilled over the repaired cracks in the bottom of the draw.   Of 
this total, 3,810 CY would be used to grade and contour the draw, while the 
remaining 2,020 CY would be stockpiled for backfilling the open cut.  

9) After the upper bench in the northwest excavation area has been cut through the 
cracked area, trenching would be used to define the extent of the hot area and to 
remove the remainder of the overburden over the burning area.  It was estimated 
that 720 CY of cover material would be removed by trenching.  This material would 
be spoiled onto the floor of the open cut.   

10) An estimated 325 CY of hot coal would be removed from bottom of the trench in the 
northwest excavation area.  This material would be partially cooled with water and 
mixed with soil before it could be hauled to a disposal trench.  Following removal of 
hot materials, a two-foot thick layer of fine-grained soil would be placed over 
exposed portions of the coal bed. After the coal bed has been sealed, trench 
excavation would be backfilled into the lower excavation.  

11) Developing the open cut on the southeast side of the draw would require an 
estimated 3,520 BCY of excavation.  The bottom of this cut would also be positioned 
about 2 feet above the top of coal.  This cut would extend into the hot area located at 
the ends of the cracks that run parallel to the ridge.  The overburden removed from 
this open cut would be stockpiled inside the completed northwest cut and over the 
backfill in the draw.  After the upper bench has been cut into the hot area, an 
estimated 880 CY of trenching would be used to define the limits of the burning coal 
and to remove the remaining material covering this area.   

12) A significant quantity of sandstone bed rock would need to be excavated in order to 
expose the burning coal.  Hard massive sandstone that is excavated as large blocks 
(900 CY estimated) would require special handling to move and break this material.  
Some of this material could be buried in deep backfill areas in the draw.  However, 
all massive sandstone must be broken sufficiently to prevent it from interfering with 
compaction of backfill. 

13) In the southeast area, an estimated 535 CY of hot coal would be removed from the 
bottom of the trench excavation.  This material would be partially cooled and mixed 
with soil before it could be hauled to a disposal trench.  Following removal of hot 
materials, a two-foot thick layer of fine-grained soil would be placed over exposed 
portions of the coal bed.    
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14) After the coal bed has been sealed, the remainder of the excavated areas on both 
sides of the draw would be backfilled using spoils from the trenching operation, 
stockpiled overburden from the open cuts, and materials borrowed from the adjacent 
area.  It was anticipated that the northwest area would require 3,350 CY of 
stockpiled overburden, 70 CY of adjacent borrow, and 130 CY of disposal pit soil.  
The southeast area would require 2,200 CY of stockpiled overburden, 200 CY of 
adjacent borrow, and 210 CY of disposal pit soil.  

15)  Hot material would be cooled with water and mixed with some soil inside the 
excavation area before being removed.  At the surface, it would be spread and 
mixed with additional water before being hauled to a disposal area located at the 
south end of the site.  The coal would be mixed to a 1:1 coal-soil ratio as it is being 
buried in disposal trenches in compacted lifts.   

16) Disposal trenches would be sized to accommodate the coal/soil mixture plus a 3 foot 
soil cap.  Based on the estimated quantities, a 122’ long x 12’ wide x 15’ deep trench 
would be required for the northwest area coal disposal.  Excavated trench material 
would be spoiled to one side.  The coal from the southeast area would require a 200’ 
long x 12’ wide x 15’ deep trench.  Total disposal trench excavation would be 2,150 
CY.  Portions of this material would be used for mixing, for capping (500 CY), for 
fined-grained soil backfill, and for cover soil.   

17) Upon completion of hot coal removal and disposal, all construction disturbances, 
except cover soil stockpile areas, would be backfilled, graded and contoured.  This 
would include contouring the upper slope to provide fill for the northeast open cut (70 
CY), the central draw (500 CY), and the southeast open cut (200 CY).  About 4.26 
acres would require grading.  Backfill in the central draw would also be 
supplemented with 200 CY of material from the disposal trench excavation 
stockpiles. 

18) Graded areas would be dressed with the stockpiled cover soil, which would be 
supplemented with an estimated 990 CY of suitable soil from the disposal trench 
stockpiles (240 CY)  and from a cover soil borrow area (750 CY).   

19) The dressed area and the cover soil stockpile areas, which together were estimated 
to have a footprint area of 5.65 acres, would be seeded and fertilized.   

20) Steep slopes at the far northwest end of the site of the site would be covered with 
780 square yards of erosion control blanket.   

21) Straw mulch would be crimped into the soil over the remainder of the seeded area 
(5.50 acres).   

22) A fence with 3 strands of barbed wire would be installed around the reclaimed area.  
The anticipated alignment would require 2710 feet of fencing, 1 gate, 2 single 
panels, and 16 double panels. 

 
4.1.2.2  Shepherd #1: 1-Mobilization - Donnes Inc. mobilized a D8K dozer, D9N, two 

articulated dump trucks, two 637 scrapers, two front end loaders, a water truck 
and a Caterpillar 330 hydraulic excavator to this site.  Fire control work began 
on the afternoon of November 20th, 2009.   
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4.1.2.4   Shepherd #1: 2-Improve Access – The existing 2-track road to the site area 

 was graded.  The short construction trail was extended from the stock water 
 tank to the construction area.  The rancher retained the road as constructed. 

 
4.1.2.5 Shepherd #1: 3-Supply Water – Donnes Inc. constructed a lined pond 

adjacent to a well located near the Marsh ranch facilities and filled the pond 
with water from the well.  Construction water from the pond was pumped into 
a 4,000 gallon water truck and transferred to the site.  16,000 gallons was 
used to suppress dust and to cool hot coal. 

 
4.1.2.6 Shepherd #1: 4-Clear and Grub – Minor clearing was required over the 2.43 

acres where cover soil was salvaged.  
 
4.1.2.7 Shepherd #1: 5-Salvage, Stockpile and Replace Cover Soil - The 

contractor used scrapers to salvage and stockpile 3760 CY of cover soil on 
November 20th and 23rd.  1560 CY was stripped from south bank of the 
drainage channel and placed in a stockpile on the north bank of the drainage 
channel.  1300 CY was stripped from the disposal area.  This soil was 
stockpiled near the east edge of the site.  900 CY was stripped from the 
relatively flat areas along the top edge of the excavation areas.  This material 
was placed into a stockpile located in the northwest corner of the site. 
Stockpiled cover soil was used to dress the graded disposal area on 
December 4th.   After site grading was completed on December 5th, the 
remainder of the stockpiled cover soil was spread over the graded excavation 
and backfill areas.  

 
4.1.2.8 Shepherd #1: 6-Borrow and Place Cover Soil  - On December 5th, 2009, 

Donnes Inc. borrowed 900 CY of suitable soil from the area below the cover 
soil stockpile on the north bank of the drainage channel.  This material was 
used to supplement cover soil dressing on the graded area.  A scraper was 
used to borrow and spread the soil. 

 
4.1.2.9 Shepherd #1: 7-Overburden Excavation by Open Cut – Two open cuts 

were excavated in the planned areas. 
 

• Donnes Inc. began working on the northwest open cut on November 20th 
and completed this open cut on November 27th.  The hydraulic 
excavator, scrapers, bulldozers, and front end loaders were used to 
excavate and haul 6,760 BCY of overburden to backfill and stockpile 
areas in the central draw.  Because an additional venting area was 
discovered during construction, the cut was extended further to the 
northwest than had been planned.  With this addition, the excavation 
covered nearly the entire cracked area on the northwest side of the 
central draw.  The cut was also a few feet deeper than planned.  Much of 



 26 
 

the material that was excavated was massive sandstone that required 
cross ripping. 

 
• Work on the southeast open cut also began on November 20th with the 

D8 track dozer starting to gradually cut the down through the cracked 
area on the ridge.  This work continued sporadically until November 30th 
when excavation in the northwest area was completed and entire 
excavation efforts were concentrated in this area.  Scrapers and front 
end loaders were used in this area to haul the overburden up to a large 
stockpile that was piled over the top of the backfill in the central draw and 
to haul overburden to backfill the excavation in the northwest area. Total 
open cut excavation in the southeast open cut amounted to 10,495 BCY.  
Although the top edge of the cut was positioned in accordance with plan, 
the bottom of the cut was ultimately shifted about 50 feet to the northeast 
and had to be extend about 10 feet deeper than planned.   

 
4.1.2.10 Shepherd #1: 8-Overburden Excavation by Trenching – Three trench 

excavations were used to probe for, locate, and excavate hot coal. 
 

•  A 2,000 BCY trench was excavated along the floor of the Northwest 
Open Cut.  It was excavated to a depth of 13 to 14 feet and reached an 
average elevation of 3,943 feet without exposing any portion of the coal 
bed.  However, separated bedding and cracks were exposed in the   
massive sandstone along the lower portion of the highwall.  Warm air 
was venting from a few cracks while air was being pulled into other 
cracks.  Donnes Inc. attempted to expose these areas by pushing the 
highwall further into the hillside by using the hydraulic excavator to 
smash the massive sandstone with a wrecking ball and to break the 
cracked material off the wall.  This operation closed the larger cracks and 
succeeded in cutting off the noticeable venting.  After observing this 
operation, the Engineer instructed Donnes Inc. to seal the cracked area 
with soil and to precede with backfilling this excavation. 

 
• During the cover soil salvaging operation along the bank of the drainage 

channel, some coal had been exposed near the bottom the central draw.  
On November 28th, this area was probed by trenching and a small area 
of smoldering coal was uncovered.  The trench 1 excavation extended 
southeast to the edge of the ridge on the southeast side of the central 
draw and eventually joined the trench associated with the southeast area 
excavation.  170 BCY of overburden was removed during the operation.  
All except 30 BCY of this material was mixed with the smoldering coal 
and was hauled to the hot coal disposal area.  This trench was backfilled 
with material excavated from the southeast open cut. 

 
• Excavation of the trench in the southeast area began on December 2nd 

and was completed on December 3rd.  1,595 BCY of overburden and ash 
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was excavated, mixed with hot coal in the trench, and loaded into 
articulated dump trucks by the hydraulic excavator.  All of this material 
was hauled to the hot coal disposal area and buried.  This trench was not 
positioned over the hot area that had been inventoried.  It exposed an 
area of burning coal that was situated about 50 feet closer to the end of 
the ridge.  The top of the coal in this area was extremely irregular but 
was at least 10 feet deeper than anticipated.  

 
4.1.2.11 Shepherd #1: 9-Haul and Stockpile Overburden – Haulage was not bid 

and was not required at this site. 
 
4.1.2.12 Shepherd #1: 10-Remove, Process, and Bury Hot Coal – 1,090 BCY of hot 

coal was removed from portions of the Mammoth coal bed in areas where the 
remaining part of the seam was between 4 feet and 15 feet thick.  All 
excavated coal was thoroughly mixed with overburden during excavation and 
then hauled to the disposal area.  In the disposal area the processed coal 
was spread out and allowed to completely cool before it was buried. 

 
•  No hot coal was found in the northwest open cut area.  Trenching in this 

area extended down to an average elevation of 3,943 feet, which should 
have been deep enough to have exposed coal or ash.  However, hard 
rock and the absence of elevated temperatures were found at the bottom 
of the excavation.  A probing exaction at the northwest end of trench 1 
indicated that the coal bed was completely burned in the direction of the 
northwest open cut. 

 
• 140 BCY of smoldering coal was removed from Trench 1.  The coal in 

this area was 0 t0 6 feet thick in this area. 
 
• 950 BCY of smoldering and burning coal was removed from the 

southeast open cut area.   The coal on the southeast side of the 
excavation pinched down to only a few inches of thickness.  The coal on 
the northeast side of the removal area was completely burned out.  
However, a 4-8 foot thick sliver of coal was still in place along the west 
side of the removal area.  The entire 14½ -foot seam was exposed in the 
southwest corner of the pit. 

 
 

4.1.2.13 Shepherd #1: 11-Excavate Disposal Trenches – One 480’ long x 15’ wide x 
6’ deep disposal trench was excavated by a scraper.  The east end of the 
trench was situated in the planned disposal area while the west end extended 
nearly to the edge of the southeast open cut area.  The 1,600 BCY of 
excavated material was place into a stockpile located on the north side of the 
trench.  The disposal trench was constructed on November 25, 2009. 
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4.1.2.14 Shepherd #1: 12-Cap Disposal Trenches – The disposal trench was 
capped on December 4th.  The entire 1,600 BCY of material in the excavation 
stockpile was required to cover the processed coal, which was heaped 
several feet above the top of the trench.  Sufficient material was available to 
construct a cap that was approximately 3 feet thick. 

4.1.2.15 Shepherd #1: 13-Over Excavate And Repair Cracks – Donnes Inc. 
performed 9,700 CY of crack repair work at this site.  The cracks in the 
central draw backfill area and at the northwest end of the site were excavated 
and backfilled by the hydraulic excavator beginning on November 20th.  The 
cracked area located uphill from the southeast open cut was cross ripped by 
a D9N track dozer then partially excavated and backfilled as the site was 
contoured.  The quantity of work was reduced by the occurrence of massive 
sandstone and by the expansion of the open cuts into the designated crack 
repair areas.  

4.1.2.16 Shepherd #1: 14-Haul And Place Backfill from Stockpile – Grading and 
contouring the site required hauling 1,750 CY by a scraper.  This backfill 
material had been stockpiled on top of the backfill placed in the central draw. 

4.1.2.17 Shepherd #1: 15-Backfill, Grade, and Contour – The Contractor backfilled, 
graded, and contoured 4.39 acres to produce free draining surfaces that 
blend into the surrounding terrain.  Final grading and contouring were 
completed on December 4th and 5th of 2009, using the D8 and D9 track 
dozers and the 637 scrapers.  

4.1.1.22 Shepherd #1: 16-Mulch – Following seeding, all disturbance areas were 
mulched with weed-free straw mulch.  Straw mulch was blown over 5.68 
acres.  The straw was crimped into the soil in all areas.  The contractor 
delivered 270 bales of straw to the site.  At an average weight of 60 
pounds/bale (per the supplier's invoice), 16,200 pounds or 2,852 pound of 
straw had been applied to each acre.  An application rate of 3,000 pounds per 
acre was specified.  This application rate (95% of ideal) was deemed 
satisfactory for payment. 

4.1.2.18 Shepherd #1: 17-Supply and Install Erosion Control Mat – Although 
erosion control mat was bid, it was not used because grading produced 
acceptable slopes in all disturbed areas.  

4.1.2.19 Shepherd #1: 18-Sandstone Boulder Disposal – Donnes Inc. used large 
track dozers with single shank rippers to break down most of the material to 
pieces that could be handled by the 637 scrapers and to a lesser extent by 
front end loaders.  Any large chunks that might have been pushed into the 
central draw backfill area by dozer stripping would be buried in deep backfill.  
During excavation of the trench in the northwest open cut area, Donnes Inc. 
used a wrecking ball to breakup some of the large, blocky sandstone. 
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4.1.1.23 Shepherd #1: 19- Seed and Fertilize – The site disturbance was disked and 
then fertilized on April 14, 2010. A broadcast spreader towed by a pickup 
truck spread the fertilizer.  Although only 5.68 acres were measured for 
seeding, sufficient fertilizer with additional nitrogen was delivered and spread 
to cover 10 acres at the specified rate.   

FERTILIZER MIXTURE 
 

Nutrient Pounds  Fertilizer Material Used 
Nitrogen (N) 225 Ammonium Nitrate (46-0-0) 
Phosphorus (P) 560 Mono-Ammonium Phosphorus (11-52-0) 
Potassium (K) 140 Potash (0-0-60) 
         Totals 925 Fertilizer Mixture 

 
 

On April 26, 2010, an International Harvester 150 seed drill was used to seed 
5.68 acres. Seed certifications were submitted to the Engineer, confirming 
that sufficient seed conforming to the project specification had been 
purchased and delivered to seed the disturbance areas at the specified rates.   

SEED MIXTURE 
 

 Common Name    Scientific Name Variety    lbs 
PLS/Acre 

Bluebunch 
Wheatgrass 

 Secar 6.0 

Green Needlegrass  Lodorm 2.0 
Western Wheatgrass Pascopyrum smithii Rosanna 2.0 
Total  10.0 

 Notes:  1.  PLS = Pure Live Seed 
              2.  Reported rates are for drill seeding; rates were doubled for broadcast seeding. 

 

4.1.2.20 Shepherd #1: 20-Fence – Fencing at the Shepherd #1 site was completed 
on May 11, 2010.  The fence conformed to the specifications of a F3M farm 
fences as required under the special provisions of the contract bid package. 
However, the substitution of galvanized pipe for wood brace rails was 
allowed.   The following payment items were measured for payment. 

• F3M Fence - 2,962 feet 

• Single Panels - 2 

• Double Panels - 10 

• Gate - 16 feet 
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4.1.2.21 Shepherd #1: 21-BMP Sediment Control – 175 feet of straw log sediment 
containment dikes were installed in the drainage channel to prevent sediment 
from being carried downstream from the site.  Three rows of containment dike 
were installed across the channel perpendicular to the flow direction. 

 

4.1.3  Charter Fire 
 
This outcrop fire was situated near the top of a ridge where a 2-6 foot thick coal bed had 
burned several feet in the steep hillside.  Although surface temperatures at the site were 
not elevated, the seam was still believed to be smoldering underground.  Only 65 feet of 
cracking was associated with this fire.  The cracks were only 2-3 feet deep and about 1-
1½ foot wide at the top.  The maximum height between the top of the crack and bottom 
of this coal bed was around 10 feet.  No exposed rock was observed in the cracks.   
 
4.1.3.1  Charter Work Plan - The main elements of the work plan described in the 
construction bid package are outlined below: 
  
1) All of the planned earthwork could be accomplished with a hydraulic excavator that 

could walk into the site with minimal surface disturbance.  However, providing 
access for track dozer or possible water truck access would require cutting a ramp 
up a short steep grade.   

2) Water for dust suppression and cooling would not be required. 
3) The site would be prepared by first clearing vegetation, which could interfere with 

other operations, from excavation and stockpile areas.  The foot print of the entire 
construction disturbance area covers an estimated 0.45 of an acre and contains a 
minimal amount of brush.   

4) All cover soil would be salvaged from excavation and spoil areas.  Cover soil (340 
CY) would be stockpiled in a windrow along the south edge of the site.    

5) An open cut would be excavated to expose the coal bed along the entire cracked 
area.  An estimated 900 CY of overburden would be removed and placed in a spoil 
pile located adjacent to the bottom of the cut.  

6)  Hot and smoldering coal (40 CY) would be removed from the exposed bed, mixed 
with spoil, and placed in a temporary pile.   

7) A disposal trench that has been sized to contain a 1:1 coal-soil mix with a 3-foot soil 
cap would be excavated near the end of the open cut in an area that is below the 
elevation of the coal bed.  The material excavated (125 CY) from the trench would 
be piled along one edge of the trench.  The partially processed hot coal would be 
mixed with soil and buried inside the disposal trench.  Then the trench would be 
capped with 3 feet of soil (35 CY).   

8) The remaining portion of the exposed coal bed would be covered and sealed with 
fine grained soil from the disposal pit stockpile (40 CY).   
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9) After the coal bed has been sealed the entire overburden stockpile would be used to 
backfill the open cut.  The backfilled open cut and stockpile areas would be 
contoured to blend into the adjacent contours (0.31 ac.).   

10) All remaining soil in the disposal pit stockpile (50 CY) would be used to supplement 
the salvaged cover soil.  The available cover soil in stockpile would be spread evenly 
over the disturbed area.   

11) The disturbed area (0.45 ac.) would be broadcast seeded with the specified seed 
mix and raked or lightly tracked to bury the seeds. 

 
4.1.3.2 Charter: 1-Mobilization - Donnes Inc. mobilized a D8K dozer and a 

Caterpillar 330 hydraulic excavator to this site.  Fire control work began on 
the morning of November 19, 2009.  All site work including seeding was 
completed on the afternoon of November 20, 2009,  

 
4.1.3.3 Charter: 2-Improve Access – The existing 2-track road to the site area was 

graded.  This road was extended across the drainage channel, up the bottom 
of the draw leading to the site, and up the steep grade below the site.  The 
landowner retained the road as constructed. 

 
4.1.3.4 Charter: 3-Supply Water – Water supply was not bid for this site.  Water was 

not required or used. 
 
4.1.3.5 Charter: 4-Clear and Grub - Only 0.11 of an acre of clearing was required. 

Clearing was confined to the cover soil salvage area on bench area and flat 
area at the base of the hillside where the bottom of the open cut and the 
overburden stockpile would be situated. 

 
4.1.3.6 Charter: 5-Salvage, Stockpile and Replace Cover Soil - The contractor 

salvaged and stockpiled 165 CY of cover soil from the cleared area below the 
bench at the base of the hillside where the bottom of the open cut and the 
overburden stockpile would be situated.  After site grading was completed, all 
of the stockpiled cover soil was spread over the stripped area and partially up 
the rebuilt slope.  

 
4.1.3.7 Charter: 6- Borrow and Place Cover Soil  - Following excavation of hot 

coal, the exposed coal bed was covered and sealed with 40 CY of fine 
grained soil that was borrowed from the flat area at the base of the hillside. 

 
4.1.3.8 Charter: 7-Overburden Excavation by Open Cut – The hydraulic excavator 

was used to excavate 1,545 BCY of overburden, which was required to 
completely expose all burning portions of the coal bed and to remove cracks 
associate with a short collapsed mine adit that was uncovered.  The 
excavation was started by cutting a slot into a venting area and was 
subsequently expanded to both sides and further into the hillside as required 
to follow the collapsed mine entry.  As the operation progressed, the 
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excavator gained digging height by constructing a working bench out of 
spoiled material and stockpiling the remainder of the excavated material 
directly in front of the cut. 

 
4.1.3.9 Charter: 8-Overburden Excavation by Trenching – Trenching at this site 

was not bid and was not required. 
 
4.1.3.10 Charter: 9-Haul and Stockpile Overburden – Haulage was not bid and was 

not required at this site. 
4.1.3.11 Charter: 10-Remove, Process, and Bury Hot Coal – 160 BCY of hot coal 

was removed from a 3-4 foot thick coal bed.  A 25-foot long mine adit had 
been driven into the seam.  Although the adit had collapsed, the coal on both 
sides of the adit and at the end was smoldering.  The coal bed on the west 
side of the adit was smoldering for 39 feet while about 20 feet of the bed was 
smoldering on the east site.  During excavation another thin coal bed was 
exposed in the highwall.  This bed was heavily oxidized but was not burning.  
Although the coal from the upper bed had to be mixed, it was not measured 
for payment.  All excavated coal was thoroughly mixed with overburden 
during excavation and then incorporated into the spoil pile. 

4.1.3.12 Charter: 11-Excavate Disposal Trenches – Because hot coal temperature 
were moderated and mixing with spoil provided approximately a 9:1 coal ratio, 
the engineer approved elimination of trench disposal. 

4.1.3.13 Charter: 12-Cap Disposal Trenches – Elimination of the disposal trench 
eliminated the need for capping. 

4.1.3.14 Charter: 13-Over Excavate And Repair Cracks – Crack repair at this site 
was not bid and was not required because all cracks were excavated by the 
open cut. 

4.1.3.15 Charter: 14-Haul And Place Backfill from Stockpile – No haulage or 
special handling of stockpiled material was required. 

4.1.3.16 Charter: 15-Backfill, Grade, and Contour – After the smoldering area on 
the west side of the caved adit had been excavated back to solid cool coal, 
this area was sealed with borrowed soil and then backfilled with material 
excavated directly from the east side of the adit.  The remainder of the 
excavated area was backfilled from the soil stockpile and with material 
borrowed from the top edge of the excavation.  The hydraulic excavator was 
used for the initial backfilling.  Then the D8 track dozer was employed to push 
additional spoil material uphill and to contour the bottom portion of the backfill 
area.  The hydraulic excavator completed grading the upper portion of the 
backfill area and blended this area into the existing terrain. The footprint of 
the contoured area covered 0.23 acres.   
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4.1.3.17 Charter: 16-Mulch – Due to the remote location of this site and limited 
access, mulch was not bid and not used.   

4.1.3.18 Charter: 17-Supply and Install Erosion Control Mat – Erosion control mat 
was not bid and not used.   

4.1.3.19 Charter: 18-Sandstone Boulder Disposal – Disposal of large sandstone 
blocks was not bid at this site.  However, a few boulders were excavated.  
The boulders were piled on the edge of the site as a habitat enhancement. 

4.1.3.20 Charter: 19- Seed and Fertilize – On November 20, 2009, the contractor 
broadcast seed and fertilizer over 0.33 acres.  The seeded area had been left 
in a roughen condition and was raked to incorporated the seed and fertilizer.  
Seed certifications were submitted to the Engineer. 

 
FERTILIZER MIXTURE 

 

Nutrient 
Rate 

(pounds/acre) Fertilizer Material Specified 
Nitrogen (N) 22.5 Ammonium Nitrate (34-0-0) 
Phosphorus (P) 56 Mono-Ammonium Phosphorus (11-52-0) 
Potassium (K) 14 Potash (0-0-60) 
         Totals 92.5 Fertilizer Mixture 

 
 

SEED MIXTURE 
 

 Common Name    Scientific Name Variety    lbs 
PLS/Acre 

Bluebunch 
Wheatgrass 

  6.0 

Green Needlegrass   2.0 
Western Wheatgrass Pascopyrum smithii Rosanna 2.0 
Total  10.0 

 Notes:  1.  PLS = Pure Live Seed 
              2.  Reported rates are for drill seeding; rates shall be doubled for hydraulic and broadcast   
                     seeding. 
 

 
4.1.3.21 Charter: 20-Fence – Due to site access, fencing was not bid and was not 

used. 

4.1.3.22 Charter: 21-BMP Sediment Control – Due to the limited stormwater runon 
potential at this site, sediment control was not bid and was not installed. 
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4.2 Major Equipment List 
 
     Type      Make/Model      Size/Horsepower   No. on Job 
 
 Wheel Loader  Caterpillar 988B  7 cy/375 HP  1 
 Wheel Loader  Caterpillar 980G  4.8 cy/350 HP 1 
 Hydraulic Excavator  Caterpillar 330 CL  2.3 cy/275 HP 1 
 Scraper    Caterpillar 637D  34 cy/785 HP 2 
 Bulldozer   Caterpillar D8K  350HP  1 
 Bulldozer   Caterpillar D9N  400HP  1 
 Articulated Dump Truck Moxy    30 Ton/200 HP 1 
 Articulated Dump Truck Terex    30 Ton/250 HP 1 
 Motor Grader   Caterpillar 140G  150 HP  1 
 Water Tanker  Kenworth   4000 Gal  1 
 Light Plant   Maxi Lite   15 HP   1 
 Fuel/Lube Truck  International-Harvester 200 HP  1 
 Service Truck  Peterbuilt   200 HP  1 
 Farm Tractor   John Deere 4430     1 
 Seed Drill   Int. Harvester IH-150    1 
 Disc           1 
 Crimper   Homemade      1 
 Straw Blower   Finn       1 
  
 
4.3 Contractor Employees 
 
All employees received wages in excess of the Davis-Bacon wage rates as verified by 
certified payrolls.  During the project, Frank Donnes served as the construction 
superintendent while operating equipment.  Gary Davis, who is a salaried engineer, 
worked with the crew during seeding and mulching.  Over the course of the project, four 
wage-personnel employed by Donnes Inc. worked for various amounts of time on the 
project.  Not counting drill seeding and fencing, which were sub-contracted to Haven 
Marsh, Donnes Inc. had crews working on the project on 28 days.  Wage-personnel 
worked 69 man-shifts for a total of 612 hours.  Frank Donnes and Gary Davis 
contributed an additional 275 working hours on site.     
 
 
4.4 Construction Activities 
 
Work on the Shepherd Area Fires Project preceded according to the general plan and 
work specifications.  Notable changes in the plan quantities and in the planned work are 
discussed in Section 3.6 Change Orders and in Section 4.1 Description of the 
Project Plan.  A chronology of the construction activities is presented below: 
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Work in 2009 
 
Pre Notice to Proceed - Contractor starts mobilizing equipment to the project area and 
begins grading roads for the local rancher. 
 
Nov. 19- Notice to Proceed is issued.   
 
Nov. 19 & 20 - Work on the Charter Fire started and completed using a Cat D8K dozer 
and a Cat 330 hydraulic excavator.  The site was seeded by hand on the 20th. 
 
Nov. 20 - Haven Marsh (rancher), project engineer, and Frank Donnes toured the 
Marsh and Shepherd #1 sites to discuss work requirements.  A Work Directive is issued 
to cover changes to the Marsh Fire grading.  
 
Nov. 24 - Donnes Inc. excavated and lined a pond near a well on the Marsh Ranch.  It 
was constructed to function as a holding pond for loading construction water. 
 
Nov. 27 - Access work to the Marsh Fire was completed.  One Cat 637 worked all day 
at Marsh, stripping and stockpiling 55 loads of cover soil.  
 
 

SHEPHERD #1 FIRE LOAD COUNT SUMMARY 

  
Topsoil 

Strip 
Topsoil 
Replace 

Borrow 
Soil 

Disposal 
Trench 

Cap 
Disposal Grading 

Open 
Cut 

Open 
Cut Trench 

Open 
Cut Coal 

Nov. scraper scraper scraper scraper scraper scraper scraper truck truck loader truck 
20 80                     
23 70           23     15   
24             40     180   
25       64     40 10   40   
27                 74 40   
28                 10   7 
30             137     70   

Dec.                       
                        

2                 46   37 
3                 43   33 
4   52     64             
5   98 36     70           

Loads 150 150 36 64 64 70 240 10 173 345 77 

Capacity 
BCY 25 25 25 25 25 25 25 16 16 6 16 

Total 
BCY 3750 3750 900 1600 1600 1750 6000 160 2910 2070 1090 

            11140   
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Nov. 20 thru Dec. 5 - Start work on the Shepherd #1 Fire on the afternoon of 
November 20th with a D8 track dozer, a Cat 330 hydraulic excavator, a water truck and 
a 637 scraper.  An additional scraper, a D9 track dozer, two front end loaders, a light 
plant, and two articulated dump trucks were gradually mobilized to the site.  Work on 
excavation of the northwest open cut area was completed on November 28th.  The coal 
was either too deep to locate or completely burned out in this area.  Hot coal was 
excavated from the trench 1 area (new) on Nov. 28th.  Coal removal in the southeast 
open cut area was completed on December 3rd.  The disposal area was capped and 
reclaimed on December 4th.  Backfilling, grading, and topsoil dressing were completed 
at the site on December 5th. 
 
Dec. 6 thru Dec. 29 - No work.  22 weather days granted. 
 
Dec. 29, 2009 - Temporary Winter Shutdown Order issued by Devin Clary, the AML 
officer. 
 
Dec. 30 thru Feb.1 - Project shutdown 
  
Work in 2010 
 
April 5, 2010 - Notice to Proceed issued terminating the Temporary Winter Shutdown. 
 
April 5 and 6 - Wet weather delayed the resumption of work. Two weather days were 
granted. 
 
April 7 - Donnes Inc. completed grading the areas at the Shepherd #1 site, which had 
been dressed with cover soil on December 5, 2010.   All of the site access roads were 
graded. 
 
April 8 - During the morning, Frank Donnes and three employees moved equipment 
from the Shepherd #1 site to the Marsh site.  After 200 feet of straw logs were installed 
in drainage areas, the trackhoe and D9N track dozer cleared dead trees, pulled down all 
of the cracks on the west side of the site, and began working on the west side open cut.  
Near the end of the shift, the track hoe dug three test excavations to locate the top of 
coal.  Hot coal was discovered under the area that had been designated for crack repair 
work. 
  
April 9 - Frank Donnes and two employees started working at about 8:00 AM.  They 
used the D9N track dozer to prepare a new disposal area in the drainage bottom for 
cover soil removal.   Then they ran two 637D scrapers to strip and stockpile 62 loads of 
cover soil from the disposal area.  During the afternoon, the scrapers were used to haul 
95 loads of overburden from the open cut areas into the prepared disposal/backfill area.  
The D9N dozer and the trackhoe were used intermittently to rip material and to push 
material into areas where it could be picked up by the scrapers. 
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April 12 – After taking the weekend off, Frank Donnes was back at the Marsh site with 
three employees on Monday morning.  They started excavating overburden from the 
open cut areas and hauling it to the disposal/backfill area in the drainage bottom at 8:30 
AM.  The 330CL hydraulic excavator was used to load two 30-ton articulated trucks, 
while a 980G wheel loader load-haul-dumped overburden.  In the morning the work was 
concentrated in the southwest corner of the open cut area until an old burn edge was 
located.  Before noon, the open cut excavation was completed in the central ridge area.  
After lunch, open cut work was completed and surveyed.  97 truckloads of open cut 
overburden were excavated and haul to the disposal/backfill area.  Trench excavation in 
the afternoon removed an additional 44 truckloads of material.  Approximately 50 CY of 
smoldering coal was excavated in the afternoon. The coal was mixed with trench 
overburden and hauled to the disposal/backfill area in the drainage bottom.  
 
Haven Marsh started fencing work at the Shepherd #1 site.  
 
April 13 – Poor weather made site access dangerous.  A weather day was not 
requested. 
 
April 14 – At Shepherd #1, Haven Marsh prepared the surface for seeding by disking 
the soil.  In the afternoon, Gary Davis brought in a towed spreader with enough fertilized 
to do 10 acres and fertilized the area.  
 
At Marsh, Frank Donnes and four employees completed about 90 feet of trench 
excavation and coal removal.  They got most of the way though the mapped area on the 
west side.  However, they had to follow hot coal about 40 feet further to the south than 
had been planned.  Donnes Inc. had removed most of the hot coal in this area, before it 
got too deep and the highwall on the south end started to unravel.  As this area was 
being abandoned, the south highwall caved filling part of the trench.  With an increasing 
percentage of hot coal being excavated, the trackhoe concentrated on excavating and 
mixing hot coal in the trench.  After the mixture of hot material was removed from the 
trench it was dumped in a common pile with excavated overburden.  A wheel loader 
then loaded two articulated dump trucks with the mixture of materials excavated from 
this pile and soil borrowed from adjacent areas.  124 truckloads of mixed coal and 
overburden removed by trenching were excavated today.   All removed material was 
hauled to the disposal/backfill area where it was dumped in a series of lifts.  At the end 
of the day, the trackhoe excavated 260 CY of cover soil along the east edge of the 
disposal/backfill area.  The soil was stockpiled in an adjacent pile.  They were able to 
get one load of water to the site in the afternoon.  The water was sprayed on the 
exposed coal in the trench for cooling and to locate hot spots. 
 
April 15 – Four Donnes Inc. employees worked all day at the site.  Frank Donnes 
arrived shortly after lunch.  The crew worked on extending the west side trench to the 
north until they hit cold coal along an old burn front.  At the south end of the trench, the 
entire 15.8 foot coal bed was exposed along a nearly vertical wall.  Toward the north, 
the burned portion gradually decreased until only the top 9-10 feet of the coal bed had 
to be removed.  The coal remaining inside the trench was still very hot is places, and 
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flames were breaking out.  Two loads of water were sprayed on the exposed coal in an 
attempt to cool it.  At 4:00 PM, the excavator, wheel loader and trucks started trenching 
in the central ridge area.  The D9N track dozer spent about an hour ripping sandstone.  
The trucks hauled 136 loads of mixed coal and overburden to the disposal/backfill area 
in the drainage today. 
 
April 16 – Frank Donnes was on site with three employees.  They worked on the central 
ridge trench excavation until 4:30 PM.  Then they moved back to the west side trench 
and expanded the cut along the inside edge to locate the bottom edge of the burn 
wedge along the bottom of the coal seam.   Another load of water was sprayed on the 
exposed coal in the west trench to coal the coal.  Another 132 loads of coal and 
overburden were removed by trenching.  Due to the amount of hot coal that was still 
exposed, Donnes Inc. scheduled work for Saturday. 
 
April 17 – Frank Donnes and four employees worked until 4:00 PM.  They expanded 
the west side trench to east and cleaned up the bottom of the excavation.  Another load 
of water was sprayed into the trench.  Steam continued to be produced, so, they dug 
out the steaming areas.  The problem in most of the trench was that they had dug down 
to a little parting and thought they were at the bottom.  The coal was burning below the 
parting in these areas.  At the end of the day, there was still an area in the southwest 
corner under unstable highwall where the coal was still hot enough to flash and burn as 
soon as it was excavated.  Donnes Inc. tried to dig it out but the work could not be done 
safely without significant reduction of the highwall.  122 truckloads of mixed coal and 
overburden were hauled to the disposal/backfill area in the drainage by the end of the 
day. 
 
April 18 – No work was scheduled on Sunday. 
 
April 19 – Frank Donnes and four employees arrived on site at about 8:00 AM.  Frank 
Donnes and one employee worked until 6:20 PM.  The other personnel left the site 
between 4:15 PM and 5:30 PM.  The excavator, loader, and two trucks worked until 
3:00 PM on the central ridge excavation area, removing hot coal.  To get to the burning 
coal, the excavator used a wrecking ball to break the tough sandstone ledge above the 
coal bed.   While the excavator worked on the sandstone ledge, the loader and truck 
moved piles of coal and overburden that had left along the edge of the western trench.   
By noontime, the trucks had hauled 50 loads to the disposal/backfill area.  The truck 
operated another hour in the afternoon, before they ran out of material to haul.  Then 
they started hauling in water to cool the ridge area and check for hot spots.  By 3:30 
PM, excavation work in the ridge area was completed, and the trench excavation on the 
western side of the site had been surveyed.  The D9N dozer and the trackhoe spent the 
remainder of the day reducing the southern highwall. 
 
April 20 through 25 - Although weather conditions were fair, Donnes did not schedule 
work through this period. 
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April 26 - Haven Marsh drill seeded the Shepherd #1 site.  Frank Donnes and five 
employees spread and crimped straw much.  The Finn straw blower required repairs, 
but got the job done. 
 
April 27 - Frank Donnes and two employees arrived on site at about 9:00 AM.   With the 
south highwall reduced, Donnes Inc. was able to trench down and excavate the 
chimney and hot coal in the southwest corner in 1.75 hours.  While the excavator was 
working on the coal, the wheel loader and track dozer started covering the exposed coal 
seam with soil.  The 16G motor grader was used to replace cover soil on the unused 
disposal area at the south end of the site.  At 1:30 PM, the trackhoe and the dozer 
began reducing the high wall along the western trench, while the 980 loader continued 
to seal the coal seam.  By the end of the day, 177 bucket loads of soil had been placed 
over the exposed coal in addition to the soil (350 CY) pushed over the exposed seam 
by the track dozer.  The entire western trench was backfilled with material produced by 
highwall reduction.  
 
April 28 - Frank Donnes and three employees arrived on site at 9:20 AM to reclaim the 
site.   The disposal/backfill area in the drainage was graded and covered with stockpiled 
cover soil.  The D9N track dozer worked most of the day reducing and grading the 
highwall along the western side of the site.  The trucks hauled 37 loads of large 
sandstone block to the lower end of the disposal/backfill area, where the rock was piled 
to form a buttress.  Most of the coal seam that was exposed along the central ridge was 
covered by rebuilding the bottom of the slope with backfill material.  One scraper was 
used to borrow soil material from the low ridge on the east side of the site and spread it 
over graded areas in the coal excavation area. 
 
April 29 - Frank Donnes and one of his employees began working at the Marsh site at 
about 8:00 AM.  The dozer operator finished the grading work along the west site of the 
site.  Frank Donnes used the loader and the motor grader to spread soil borrowed from 
the ridge on the east side.  Snow and rain hit the site at about 10:00 in the morning.  It 
quickly became impossible to work with the cover soil.  Work was abandoned at 11:00.  
The drive out was a somewhat controlled slide all the way to the gravel on Marsh Road.   
 
April 30 and May 1 - More bad weather and muddy conditions delay work. 
 
May 2 - Haven Marsh worked on fencing the Shepherd #1 site. 
 
May 3 - Donnes Inc. finished grading and spreading cover soil on the Marsh site in the 
morning.  The site was fertilized, seeded and mulched.  Haven March did the seed 
drilling and crimping.  About 1.25 acres were considered too steep for operation of the 
seed drill, fertilizer spreader, or crimper.  An ATV with a broadcast spreader mounted on 
the back seeded and fertilized these areas.  Straw was spread on the steep area but 
was not crimped. 
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330CL 

Trackhoe 980G Loader D9N  Dozer 16G  Grader 637D Scraper 30 Ton Art Truck Water Truck 

Date 

  4.5 BCY     20 CY 16 BCY 4000 Gal 

hrs: 
min 

Bid 
 Item 

hrs: 
min 

Bid 
 Item 

hrs:
min 

Bid 
 Item 

hrs:
min 

Bid 
 Item 

hrs: 
min 

Bid 
 Item 

hrs: 
min 

Bid 
 Item 

hrs:
min 

Bid 
 Item 

Nov 
27 

                8:00 SOIL         
                55 Loads         

8 
1:00 SS     2:25 Clearing                 

3:55 
Open 
Cut     2:15 

Open 
Cut                 

9 

0:35 
Open 
Cut     0:45 Clearing     2:35 SOIL         

        1:50 
Open 
Cut     62 Loads         

                5:15 
Open 
Cut         

                95 Loads         

12 

6:05 
Open 
Cut 4:20 

Open 
Cut 1:15   0:55 

Open 
Cut     12:00 

Open 
Cut     

3:45 Trench 2:30 Trench             5:00 Trench     
    Loads               Loads       

    120 
Open 
Cut             97 

Open 
Cut     

    40 Trench             44 Trench     

14 

6:10 Trench 6:30 Trench 2:05 Trench         12:45 Trench 2:25 Water 
0:30 Soil                 124 Loads 1 Load 
260 
BCY Soil                         

15 7:50 Trench 7:50 Trench 1:00 Trench 0:55 Access     15:40 Trench 2:40 Water 
                    136 Loads 2 Loads 

16 9:15 Trench 7:30 Trench 1:00 Trench         14:15 Trench 1:30 Water 
                    132 Loads 1 Load 

17 6:30 Trench 6:30 Trench             13:00 Trench 1:45 Water 
                    122 Loads 2 Loads 

19 6:30 Trench 4:30 Trench 1:30 Trench         8:45 Trench 2:45 Water 
2:30 Grading     3:30 Grading         92 Loads 2 Loads 

27 
1:45 Trench 5:15 

Seal-
coal 1:15 Grading 2:00 Topsoil             

460 BCY 177 Loads 5:40 HWR 1100 BCY             
0:10 Grading                         
5:00 HWR                         

28 
7:30 

Rock 
Disp. 2:50 Various 5:45 HWR 0:40 Grading 3:40 SOIL 5:55 

Rock 
Disp.     

                47 Loads 37 Loads     
                2:10 Borrow         
                70 Loads         

29 
    1:30 Soil 3:45 HWR 2:15 Soil             
    380 BCY     200 BCY             

3-
May 

0:50 Grading 2:10 Mulch 1:10 Grading 1:55 Soil 0:30 Soil         
            0:15 Mulch 1:30 Borrow         
                Loads           
                8 Soil         
                60 Borrow         

  
330CL 

Trackhoe 980G Loader D9N  Dozer 16G  Grader 637D Scraper 30 Ton Art Truck Water Truck 

HRS 70.2 56.1 42.1 8.9 23.7 85.1 11.1 
Note:  Trench loads include overburden, coal, and stockpile rehandle 
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May 5 - Donnes Inc. demobilized equipment.  An as-built survey of the Marsh site was 
completed.  Haven Marsh installed most of the panel for the Shepherd #1 fence 
installed. 
 
May 11 - Fencing at the Shepherd #1 site was completed. 
 
May 16 - Fencing at the Marsh site was completed. 
May 17 - Fencing at the Marsh and Shepherd #1 sites were surveyed and measured for 
payment.  Devin Clary was informed that the project has been completed and is ready 
for inspection. 
 
May 20 - Donnes Inc. submitted the Contractor’s Certificate of Completion. 
 
May 11 through June 14, 2010 – Marsh quantities were calculated from GPS survey 
information and load counts then submitted to Owner and Contractor for review.  
Several short meetings were required to resolve disputes. 
 
June 16 – Substantial inspection was performed by Devin Clary (DEQ), David Murja 
(Spectrum Engineering), Gary Davis (Donnes Inc.), and Haven Marsh (lease).  The 
Certificate of Substantial Completion was issued with no outstanding work required.  
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4.5 Quantities Used 
 

Description Measured Quantity Unit Price 
Improve Access LS $1000 per site 
Water Delivery Setup LS  $5000 per site 
Water Usage 48 $10.00 per KGAL 
Clear and Grub 4.94 $100 - $250 per Ac. 
Salvage, Stockpile, and Replace Cover Soil 6525 $1.00 - $2.00 per CY 
Borrow and Place Cover Soil 5155 $1.00 per CY 
Overburden Excavation By Open Cut 26330 $1.00 - $6.50 per CY 
Overburden Excavation By Trenching 11529 $10.00 per CY 
Haul and Stockpile Overburden 27898 $1.00 per CY 
Remove, Process, And Bury Hot Coal 3232 $10.00 - $40.00 per CY 
Excavate Disposal Trenches 1600 $1.00 - $1.50 per CY 
Cap Disposal Trenches 1600 $1.00 - $2.00 per CY 
Over-Excavate And Repair Cracks 9700 $1.00 - $3.00 per CY 
Haul And Place Backfill From Stockpile 2366 $1.00 per CY 
Backfill, Grade, And Contour  8.78 $500 - $3000 per Ac. 
Mulch 10.78 $500 per Ac. 
Supply and Install Erosion Control Mat 0 $2.00 per Sq-Yd 
Sandstone Boulder Disposal LS  $500 per site 
Seed and Fertilize 12.19 $500 - $2500 per Ac. 
F3M Fence 5963 $2.00 per Foot 
Single Panels 6 $150 per panel 
Double Panels 17 $200 per panel 
Gate 48 $10 per Foot 

BMP Sediment Control 375 $2.00 per Foot 
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5.0 PAYMENT REQUESTS 
 
5.1 Pay Request 
 
Three payment requests were processed during the project.  Four change orders were 
used to increase the contract amount by $137,726.00 to a total amount of $441,798.00.  
Copies of the change order and the pay request are provided in Appendix B and. 
Appendix C respectively. 
 
5.2 Cost per Site 
 

 
PROJECT 
SITE 

 
AREA 
SEEDED 
 

 
CONST. 
COST 

COST 
PER 
ACRE 

Charter Fire 0.33 Ac. $10,943 $33,159 

Shepherd #1 Fire 0.26 Ac. $232,695 $40,967 

Marsh Fire  6.18 Ac $198,161 $32,065 

 
 
5.3 Total Project Cost 
 
The total construction and engineering cost for the Shepherd Area Fires Project 
amounted to $550,071.05.  Donnes Inc. received $441,798.00 for construction. 
 
Total engineering costs were $108,273.05 or 19.68% of the total construction cost.  An 
analysis of the engineering costs versus total construction costs is presented in 
Appendix D.  Design and bid document preparation amounted to $35,550.25 of this 
total.  The construction administration, inspection, and final report preparation cost was 
$72,722.80, which was 13.22% of the total construction cost.  
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6.0 PROJECT SUMMARY 
 
6.1 Summary of Project 
 
The Shepherd Area Fires Project was undertaken under the direction of the Abandoned 
Mine Lands Program to perform coal fire control and surface repair work at three sites 
located in an 8-square mile area along the boundary between Musselshell and 
Yellowstone Counties.  Spectrum Engineering’s participation in the Shepherd Area Fires 
Project commenced with a June 24th and 25th, 2008 tour of coal fire sites with Ben 
Quinones from the AML program.  Members of DNRC accompanied us to the sites in 
the Shepherd Area.  Spectrum supplied a short report covering our observations at 
each of the sites and later submitted a draft task order for work on all of the sites.  The 
coal fire sites were transferred to another AML project office, Heather Luinstra, in 2009, 
and Spectrum was again contacted in January of 2009 to transfer files.  On May 5, 
2009, a revised draft task order and cost estimate covering ten fires in Eastern Montana 
was submitted.  Subsequent discussions concerning the scope of the project resulted in 
breaking off the four coal fire sites in the Bull Mountains north of Billings and assigning 
only this work to Spectrum.  Task Order 407040-T04 was approved and became 
effective on June 19, 2009 with an approved engineering budget of $127,029.48. 
 
Spectrum Engineering completed its fieldwork and survey tasks on July 9, 2009.  A 
Draft Preliminary Design Report was submitted on July 16, 2009.  It provided site 
characterizations, outlined design concepts, and recommended dropping one of the four 
sites.  Preparation of the draft bid document began the following day.  The first draft of 
the bid form and the special provisions was submitted for AML review on July 24, 2009.  
AML revisions to the Preliminary Design Report were incorporated into this document 
and the Final Design Report was submitted on August 3, 2009.  Draft construction 
drawings were provided to AML on August 10, 2009.  Three bound copies of the 
completed draft bid document were mailed to MWCB on August 17. 2009.  Review 
comments from AML were received on September 10th and a PDF version of the entire 
document was resubmitted for review by the Remediation Division staff attorney.  On 
September 14th, Devin Clary assumed the AML project officer responsibilities.  After 
final edits to the bid document were received from AML on September, 17, 2009, 
Spectrum was instructed to prepare 25 copies of the bid document.  After a few 
subsequent minor revisions the bid documents were delivered on October 2, 2009.  
 
On October 20, 2009, a Pre-Bid Conference was held at the site.  Approximately 25 
prospective bidders attended it.  Due to a number of questions about handing massive 
sandstone, an addendum was issued on October 26, 2009.  The addendum changed 
the requirements for handing massive sandstone boulders and changes the associated 
bid item to a lump sum item.  Eleven qualified bidders submitted sealed bids for the 
November 3, 2009, bid opening.  Donnes Inc. was awarded the Shepherd Area Fires 
Project with a low bid of $304,072.00.  The Contract Agreement was signed on 
November 19, 2009.  The Notice to Proceed was issued with a starting date of 
November 19, 2009.  The term of the contract was 60 consecutive calendar days.  
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Donnes, Inc. mobilized equipment to the Charter Fire on November 19, 2009 and 
completed work on November 20, 2009.  The prescribed complete excavation method 
was used to extinguish this coal fire.  During excavation, a collapsed mine adit that was 
about 25 feet in length was uncovered.  The adit was involved in the fire.  Change Order 
No. 2 was written to cover the additional work required at this site. 
 
Work on the Shepherd #1 Fire began on November 20, 2009 immediately following 
completion of the Charter Fire.  The earthwork portion of the work was completed on 
December 5, 2009.  One coal fire, which extended from the central draw and under the 
southeast ridge, was completely extinguished by complete excavation.  It was 
determined that the fire front under the northwest ridge had burned into too deep of 
cover to be excavated.  All cracked areas in this area were excavated to a depth that 
was projected to be about 10 feet above the bottom the coal bed.   The bottom of the 
excavation was sealed with earth before the remainder of the excavation was backfilled 
with common fill.  Cracks in the central draw, which were probably associated with a 
trespass mine entry were repaired by excavation and backfilling before the entire draw 
was backfilled.  Cracks on the upper portion of the hillside above the southeast ridge 
were partially excavated, deep ripped, and repaired.   The backfilled draw, the 
excavated ridges on both sides of the draw, and the repaired areas on the upper hillside 
were graded as a uniform slope.  The graded area was capped with about 9 inches of 
coversoil.  The Shepherd #1 site was disked and fertilized on April 14, 2010.  It was 
seeded and mulched on April 26, 2009.  Fencing at this site was competed on May11, 
2010.   
 
Donnes Inc. began preparing the Marsh Fire for excavation by improving access to it 
between November 20th and 27th.  On November 27th, cover soil was salvaged from a 
proposed disposal area.  However, before the excavation equipment could be moved 
from the Shepherd #1 site to the Marsh Fire, winter storms began hitting the area 
shutting the project down for 22 days in December 2009.  After being unable to resume 
work for this extended period, a Temporary Suspension of Work was granted at the end 
of the workday on December 29, 2009.  The project was shut down until April 5, 2010 
when AML issued a Notice to Proceed Following Temporary Suspension of Work.  
However, weather and wet roads delayed the resumption of work until April 7, 2010. 
 
Donnes Inc. used two 637D scrapers, two 30-ton articulated dump trucks, a larger 
hydraulic excavator, a D9N track dozer, a 16G motor grader, and a 980 G wheel loader 
to completely excavate the fire at the Marsh site in nine working days.  The fire was 
substantially extinguished on April 19, 2010.  During this period, 2,600 BCY of cover soil 
were stripped/stockpiled and 16,000 BCY of excavation was performed to expose and 
remove hot and smoldering coal.   Because the farmer, who leases this property, had 
requested changes to incorporate of a small impoundment and additional flat ground in 
the reclaimed surface, the approved stockpiling, disposal, and backfill plans were 
completely modified during construction.  Additional soil was excavated from the coal 
removal area to provide an impoundment and the drainage channel below the shallow 
impoundment area was plugged to trap additional water.  The top of the dam was 
extended downstream to provide flat ground suitable for a small hay field.  The large 
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plug in the drainage channel was formed by backfilling the channel with a mixture of 
overburden and coal excavated from the coal fire area. This eliminated the need for 
temporary stockpiling and excavation of disposal trenches.  In addition to these 
changes, burning coal was found below all of the cracked areas.  Thus, plans to repair 
some cracks had to be discarded and replaced with additional overburden and coal 
excavation.  It took an additional four working days to grade and contour the site and to 
cover most of the disturbed areas with cover soil.  3,865 BCY of cover soil borrow was 
required. Seeding, fertilizing, and mulching at the Marsh site was completed on May 3, 
2010.  Fencing was completed on May 16, 2010. 
 
Donnes, Inc. used 87 days of the approved 91 contract days that were allowed.  
However, not counting fencing activities, crews were only on site performing work on 28 
days.  During the project, four change orders were used to increase the contract amount 
by $137,726.00 to a total amount of $441,798.00.  Final inspection of the work occurred 
June 16, 2010.  The projected was accepted on the same day.  
 
The total project cost was $550,071.05.   Of this total $35,550.25 was expended for 
design and bid package preparation.  An additional $72,722.80 was expended on 
inspection, construction management, and project documentation.  Total engineering 
costs were $108,273.05 or 19.68% of the total construction project cost.  
 
6.2 Site Condition after Completion 
 
Marsh Fire – The Marsh Fire was an outcrop fire that had damage approximately 0.5 of 
an acre and had ignited two range fires.  Smoldering and burning coal had to be 
removed from 520 lineal feet of the Mammoth coal bed in order to completely extinguish 
this coal outcrop fire.  Following excavation the coal bed was covered with soil and 
buried.  In some areas on the northern and eastern sides of the site, the top of the coal 
seam is still under fairly low cover.   
 
Per the local farmer's specific request on November 20th, 2009, site reclamation 
incorporated a small impoundment and created additional flat areas where grass could 
be cultivated.  Because the site was situated in a small sub-basin with only 16 acres of 
contributing area, the eastern side of the site was contoured to join several small 
ravines, thereby increasing the contributing area to nearly 29 acres.  The pool area, 
which has a depth of about 3 feet, covers 0.33 of an acre.  The additional flat area, 
which was requested, was provided by extending the top of the dam downstream 
thereby backfilling two of the ravines.  The dam and backfill area were constructed with 
a mixture of overburden and coal that had been removed from the area impacted by the 
outcrop fire.  The outlet for the impoundment is a swale that has been routed along the 
east side of the backfilled area before reconnecting with the original channel. A boulder 
riprap was installed at the downstream end the backfilled area.    
 
Creation of the impoundment and elimination of the deep ravines allowed the steep 
walls of the ravine on the west side of the site to be reclaimed with 3H:1V slopes except 
for a small area at the north end where the reclaimed contours transition into the 
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undisturbed portion of the channel.   Portions of a massive sandstone ledge, which had 
been undercut and cracked by the coal fires, were excavated to remove unstable 
blocks.   
 
In the short term, the addition of the impoundment and the additional flat ground, as well 
as, the improved access into the site are expected to enhance utilization of the area for 
cattle grazing.  These changes reflect improvised, field modifications that were made 
during the course of construction to accommodate the requests of the local farmer.  
They are a substantial departure from the original plans.  The small impoundment will 
ultimately fill with silt and have little long-term utility unless the local farmer provides 
periodic maintenance.    
 
Shepherd #1 Fire – One coal fire, which extended from the central draw and under the 
southeast ridge was extinguished by complete excavation.  A fire that was smoldering 
beneath the northwest ridge could not be excavated and had to be controlled by sealing 
the cracked area.  Because the burn front appeared to be very deep and all possible 
sources of airflow to it have been cut-off by deep excavation and backfill, these 
measures should prove to be more than adequate in controlling this portion of the fire.  
Cracks in the central draw, which were probably associated with a trespass mine entry 
were repaired by excavation and backfilling before the entire draw was backfilled.  
Although the fire in the draw had probably burned out before this work was completed, 
the broken and collapsed rock in this area was probably providing pathways for air to 
flow into the smoldering fires below the ridges and further back under the hillside.  
Crack repair work in this area and backfilling are expected to eliminate this area as a 
source of airflow.  Cracks on the upper portion of the hillside above the southeast ridge 
were partially excavated, deep ripped, and repaired.  These features were probably 
associated with a smoldering fire or collapsing mine workings under deep cover behind 
the central draw.  With the draw backfilled and the cracks repaired, any airflow that 
might support a fire should be sufficiently blocked to either control or extinguish a fire.  
The backfilled draw, the excavated ridges on both sides of the draw, and the repaired 
areas on the upper hillside were graded as a uniform slope and capped with cover soil.  
All disturbed areas were seeded and mulched.  A fence was erected around the 
disturbed area to prevent grazing on newly established vegetation.  This site should 
require no further work.    
 
Charter Fire – The coal fire at the Charter site was completely dug out and 
extinguished.  A caved mine adit that was associated with the fire, was completely 
excavated and backfilled.  The steep hillside in the fire area was rebuilt to its 
approximated original contours with excavation spoils.  The bottom portion of the 
backfilled slope and the disturbed area at the base of the slope were dressed with 
salvaged cover.  The entire disturbed area was seeded on November 20, 2009.  This 
site requires no further work.    
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6.3 Maintenance or Follow-up 
 
Requirements for weed control, supplemental fertilization, and reseeding on the 
revegetated areas should be evaluated in the spring of 2011.       
 
6.4 Construction Bid Package 
 
Copies of the site plan drawings, which were provided in the bid package, can be found 
in Appendix F. 
 
6.5 As-Built Drawings 
 
As-built drawings are located in Appendix G. 
 
7.0 COMMENTS/SUGGESTIONS 
 
Because coal fires are difficult and costly to thoroughly investigate, subsurface 
investigations were not conducted prior to construction.  The project planners had 
hoped to provide fairly generic plans that could be adapted to the conditions that were 
uncovered during construction.  We also anticipated that compensation for the work 
would be paid at hourly equipment rental rates.  Although using hourly equipment rental 
rates for change order type work is acceptable, State laws disallow contracting in this 
manner.  Actual equipment operating hours were collected during construction of the 
Marsh site and are presented in Section 4.4 of this report.  Comparison of hourly rental 
rate costs and the actual measurement and payment for this fire will demonstrate the 
value of having this payment mechanism available.   
 
 
8.0 PHOTOGRAPHS 
 
8.1 Listing 
 
The pictures are organized according to the following topics:  
   

TOPIC 
Equipment  1 - 20 
Charter Fire  1 - 12 
Shepherd #1 Fire 1 - 71 
Marsh Fire  1 - 143

 
    



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EQUIPMENT PHOTOS 



(01) Cat 330 CL Hydraulic Excavator.JPG (02) Cat 637 Scraper.JPG

(03) 2nd Cat 637 Scraper.JPG (04) Cat D9N Track Dozer.JPG



(05) Cat D8 Track Dozer.JPG (06) Terex 30 Ton Articulated Dump Truck.JPG

(07) Moxi MT30 Articulated Dump Truck.JPG (08) Cat 980G Wheel Loader.JPG



(09) Front End Loader & Mechanic Truck.JPG (10) Cat 16G Motor Grader.JPG

(11) Fuel-Lube Truck.JPG (12) Maxi Lite.JPG



(13) Water Supply Pond Using Marsh Well.JPG (14) Disc.JPG

(15) Fertilizer spreader.JPG (16) Seed Drill IH-150.JPG



(17) Equipment - Broadcast Spreader Mounted On  An ATV.JPG (18) Straw Blower.JPG

(19) Crimper.JPG (20) Tractor With Post Hole Auger.JPG



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHARTER FIRE PHOTOS 



(01) Charter - Pre-Const 1.JPG (02) Charter - Pre-Const Cracks 3.JPG

(03) Charter - Pre-Const Looking North 2.JPG (04) Charter Nov 19 - Starting To Expose The Upper Coal Bed.JPG



(05) Charter Nov 19 - Wall On West Side With 4 Ft Seam on Bottom .JPG (06) Charter Nov 19 - Smoldering 4 Ft Seam Exposed.JPG

(07) Charter Nov 20 - West Side Excavated And Sealed.JPG (08) Charter Nov 19 - Excavation.JPG



(09) Charter Nov 19 - Upper Coal Bed Above Burned-Out Notch.JPG (10) Charter Nov 19 - Overburned Slumped Into Burned-Out Notch.JPG

(11) Charter Nov 19 - Backfilling Against Upper Coal Bed.JPG (12) Charter Nov 20 - Final Grading.JPG



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SHEPHERD #1 FIRE PHOTOS 



(01) Shepherd Pre - South End.JPG (02) Shepherd Pre - Center Draw And Entry Area.JPG

(03) Shepherd Pre - North End.JPG (04) Shepherd Pre - New Vent Nov 20.JPG



(05) Shepherd Nov 23 - Scraper Salvaging Cover Soil.jpg (06) Shepherd Nov 23 - Crack Repair Work.jpg

(07) Shepherd Nov 23  - Trackhoe Working On Crack Repair.jpg (08) Shepherd Nov 23 - Cover Soil Stripping.jpg



(09) Shepherd Nov 23 - Disposal Area With Cover Soil Stripped.jpg (10) Shepherd Nov 23 - NW Open Cut.jpg

(11) Shepherd Nov 23 - Trackhoe Breaking Massive Sandstone.jpg (12) Shepherd Nov 23 - Trackhoe Excavating & Loader Hauling In NW Open Cut.jpg



(13) Shepherd Nov 24 - NW Open Cut & Central Draw Backfill.jpg (14) Shepherd Nov 25 - Progress On The NW Open Cut.jpg

(15) Shepherd Nov 27 - Bed Separation In NW Cut Highwall.jpg (16) Shepherd Nov 27 - Trench Excavation At The NW Cut.jpg



(17) Shepherd Nov 27 - Disposal Area Stockpilies.jpg (18) Shepherd Nov 28 - Burned Top Of Coal Bed Exposed In Trench 1 At Base Of The Central Dra

(19) Shepherd Nov 28 - Revoving Smoldering Coal From Trench 1.jpg (20) Shepherd Nov 28 - First Load Of Mixed Coal Dumped In Disposal Excavation.jpg



(21) Shepherd Nov 28 - Flooding A Hot Spot In Trench 1 With A Load Of Water.jpg (22)Shepherd Nov 30 - Trench 1 Backfilled With South End At The Edge Of The SE Cut.jpg

(23) Shepherd Nov 30  - NW Cut Nearly Ready To Backfill.jpg (24) Shepherd Nov 30 - Looking From Top Of SE Cut Across Drainage Channel To Soil Stockpile.j



(25) Shepherd Nov 30 - Scraper Working On The SE Open Cut.JPG (26) Shepherd Nov 30 - Deep Crack In SE Cut.jpg

(27) Shepherd Nov 30 - SE Open Cut And Disposal Area.JPG (28) Shepherd Nov 30 - Dozer Cut Along the Top Edge Of The SE Open Cut.jpg



(29) Shepherd Dec 1 - Exposed Crack In SE Cut.JPG (30) Shepherd Dec 2 - Loading Trucks At SE Cut Trench.jpg

(31) Shepherd Dec 2 - Mixed Coal Spread & Piled In The Disposal Area.jpg (32) Shepherd Dec 2 - Mixing Buring Coal Adjacent To SE Trench.jpg



(33) Shepherd Dec 2 -Exposing Smoldering Coal In SE Cut Area.JPG (34) Shepherd Dec 3  - Overburned Stockpile & Partially Backfilled NW Cut.JPG

(35) Shepherd Dec 3  - SE Open Cut.JPG (36) Shepherd Dec 3  - Trenching At the SECut .JPG



(37) Shepherd Dec 3 - Burning Coal.JPG (38) Shepherd Dec 3 - Coal Disposal.JPG

(39) Shepherd Dec 3 - Exposed Full Mammoth Bed In SE Cut.JPG (40) Shepherd Dec 3 - Hauling Mixed Coal.JPG



(41) Shepherd Dec 3 - Hot Coal Removal 1.JPG (42) Shepherd Dec 3 - Hot Coal Removal 2.JPG

(43) Shepherd Dec 3 - Loading The Terex With Coal And Ash In SE Cut.JPG (44) Shepherd Dec 3 - Mixing Hot Coal.JPG



(45) Shepherd Dec 3 - Spreading Mixed Coal In Disposal Area.jpg (46) Shepherd Dec 3 - Trackhoe Excavating The Trench At The SE Cut.jpg

(47) Shepherd Dec 3 - Trench & Coal Removal Operation In The SE Cut.jpg (48) Shepherd Dec 4 - Sealing The Exposed Coal Bed With Soil.jpg



(49) Shepherd Dec 4 - Backfill Ramp Into The Completed SE Trench.jpg (50) Shepherd Dec 4 - Backfill & Contour SE Cut.jpg

(51) Shepherd Dec 4 - D8 & D9 Dozers Backfill The NW Cut.jpg (52) Shepherd Dec 4 - Dozer Backfilling The SE Cut.jpg



(53) Shepherd Dec 4 - Scraper And Dozer Grading.JPG (54) Shepherd Dec 4 - Starting To Cap The Disposal Area.jpg

(55) Shepherd Dec 5 - Dozer Contouring Slopes .jpg (56) Shepherd Dec 4 - Final Grading And Contouring.jpg



(57) Shepherd Dec 5 - Multiple Pieces of Equipment Working On Final Conouring.jpg (58) Shepherd Dec 5 - Scraper Placing Cover Soil.jpg

(59) Straw Logs For Sediment Control.JPG (60) Spreading Fertilizer.JPG



(61) Seeding Gentle Slopes.JPG (62) Seeding Steep Slope Area.JPG

(63) Seeded Area.JPG (64) Straw Bales Used For Mulch.JPG



(65) Spreading Mulch.JPG (66) Spreading Mulch On Disposal Area.JPG

(67) Mulched Disposal Area.JPG (68) Crimping.JPG



(69) Shepherd 1 Site Following Final Grading.jpg (70) Shepherd #1 Fence.JPG

(71) Shepherd #1 Gate.JPG



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MARSH FIRE PHOTOS 
 



(01) Marsh Pre - Deep Upper Crack In Western Ravine.JPG (02) Marsh Pre - North End Of The Cracking Along The Western Ravine.JPG

(03) Marsh Pre - South End Of The Cracking Along The Western Ravine.JPG (04) Marsh Pre - Slumped Cracks On West Side Of Western Ravine.JPG



(05) Marsh Pre - Sinkhole On Lower Bench In Western Ravine.JPG (06) Marsh Pre - Lower Bench In Western Ravine.JPG

(07) Marsh Pre - Low Ridge Between East and West Ravines.JPG (08) Marsh Pre - Depression And Sinkhole On The Low Ridge.JPG



(09) Marsh Pre - Cracked Sandstone At North End Of The Low Ridge.JPG (10) Marsh Pre - Sinkhole At End Of Depression On Low Ridge.JPG

(100) View Of The Backfilled Western Trench.JPG (11) Marsh Pre - 11 Foot Deep Sinkhole Above Slump In Eastern Ravine.JPG



(12) Marsh Pre - Hot Slumped Area On West Side Of The Eastern Ravine.JPG (13) Marsh Pre - Smothered Fire Area That Was Burning In 2008.JPG

(14) Marsh Nov 27 - Disposal Area Stripping.jpg (15) Coal Disposal Area Stripped.JPG



(16) BMP Devise in Drainage Channel At Marsh.JPG (17) Clearing Burned Trees.JPG

(18) Stripping Cover Soil From The Disposal-Backfill Area.JPG (19) Cover Soil Stockpile.JPG



(20) Disposal-Backfill Area Prepared.JPG (21) Excavating Sandstone Ledge In Cental Open Cut.JPG

(22) Starting The West Side Open Cut.jpg (23) Intial West Side Open Cut Highwall; Note Scoria In Foreground.jpg



(24) West Open Cut 4 Ft Above Coal & Starting Central Open Cut.JPG (25) 637D Scraper Excavating & Hauling In The Central Open Cut.JPG

(26) Open Cut Operation On West Side.JPG (27) Open Cut Excavation To Locate The Southernmost Edge.JPG



(28) Open Cut Highwalls.JPG (29) Dump A Load In The DisposalBackfill Area.JPG

(30) Breaking Sandstone Boulder With Wrecking Ball.JPG (31) Beginning The Trench Excavation On The West Side.JPG



(32) Start Trenching In The Central Ridge.JPG (33) Wheel Loader Exposing The Coal Bed Along The Central Ridge.JPG

(34) Burn Front Below A Chimney In The  Western Trench.jpg (35) Equipment Used In The Trenching Operation.JPG



(36) Mixing Pile In The Disposal Area.JPG (37) Trenching Operation At South End Of The West Trench.JPG

(38) View of The Burn Wedge Exposed In The Western Trench.jpg (39) Cracks In The SW Corner Of The Highwall Before It Caved.JPG



(40) Applying A Load Of Water.JPG (41) Mammoth Seam With Spilt Exposed In Western Trench.JPG

(42) Quenching Hot Coal Inside The Trench.jpg (43) Salvaging Cover Soil Along The Side Of The Disposal Area .JPG



(44) Excavating Inside Edge Of The West Trench.JPG (45) West Trench Following Collapse Of South Highwall .JPG

(46) Veiw Of Burn Wedge Exposed In West Trench With Fire Burning In the Highwall.JPG (47) Piles With Mixture Of Coal And Overburden.JPG



(48) Spraying Water To Cool The West Trench And Locate Hot Spots.JPG (49) Trackhoe Working At The North End Of The West Trench.JPG

(50) Dumping Upper Lift In the Backfill-Disposal Area.JPG (51) Cold Burn Front At The North End Of The West Trench.JPG



(52) Trenching To Expose Hot Coal In The Ravine On The East Side.JPG (53) Breakng Sandstone Along The Central Ridge Trench.JPG

(54) Central Ridge Trench Excavation.JPG (55) Excavating Hot Coal From Below The Sandstone Ledge In The Ridge Area.JPG



(56) Loading A 30 Ton Articulated Truck.JPG (57 )Dangerous Sandstone Block On the West Side Of The Central Ridge.JPG

(58) Dozer Leveling And Mixing Piles in The Disposal-Backfill Area.JPG (59) Excavating Hot Coal Along The Side Of The East Ravine.JPG



(60) Using Water To Check For Hot Spots In The West Trench.JPG (61) Looking Southeast Across The Disposal-Backfill Area.JPG

(62) Excavating Hot Material Along The East Side Of The Western Trench.JPG (63) Wheel Loader Dumping Trench Excavation Material Into A 30 Ton Truck.JPG



(64) Digging Hot Ash And Coal Near The SW Corner.JPG (65) Finding The Edge Of The Burn At The South End Of The Western Trench.JPG

(66) Excavator Working On The Floor Of The Western Trench.JPG (67) Unburned Wedge Of Coal On The Floor At The North End Of  The Western Trench .JPG



(68) Old Burn Exposed On East Side Of Western Trench.JPG (69) Cleaning-Up The Floor Of The Western Trench.JPG

(70) Burning Area In The SW Corner Following Crack Under The Slumped Highwall.JPG (71) Trench Excavation On East Side Of The Central Ridge.JPG



(72) Back To Cool Coal Along Central Ridge Except Under Slumped Sandstone Block.JPG (73) Break Sandstone Under Overhang.JPG

(74) Dispoal-Backfill Area Filled.JPG (75) Removing Hot Coal From The Coal Face On The Central Ridge.JPG



(76) Using Wreking Ball To Smash Sandstone Blocks Removed From The Overhang.JPG (77) Extending Central Ridge Trench To The Northwest.JPG

(78) Finishing Excavation Of The Central Ridge.JPG (79) Reducing The Unstalbe Highwall In the Southwest Corner.JPG



(80) Equipment working.JPG (81) Dislodging Sandstone Block From Overhang .JPG

(82) D9N Dozer Reducing The South Highwall.JPG (83) Coal Bed Exposed Along the Central Ridge.JPG



(84) Excavation Work Completed On The Sandstone Ledge.JPG (85) Water Truck Reading To Cool Coal Along The Central Ridge Trench.JPG

(86) Coal Bed At The North End Of The West Trench.JPG (87) Cool Burn Front Under The West Side Of The Sandstone Ledge In Central Ridge Area.JPG



(88) Final Excavation Face On The Coal Bed Exposed In The East Ravine.jpg (89) D9N Rough Grading The Disposal Area.JPG

(90) Fill Bench Pushed Down To Excavate The SW Corner.JPG (91) Coal Re-Exposed In The SW Corner.JPG



(92) Cracks And Coal Exposed In SW Corner.JPG (93) Reducing Highwalls And Hauling Soil To Seal Coal Bed.JPG

(94) 980 Loader Sealing Exposed Coal With Soil.JPG (95) Soil Borrow Area Used To Seal The Coal Bed.JPG



(96) Excavator & Loader Sealing The Coal Bed.JPG (97) Track Dozer Sealing The Coal Bed.JPG

(98) Working On Filling The Western Trench.JPG (99) Trackhoe Reducing The Highwall.JPG



(101) Beginning Grading And Contouring.JPG (102) Grade Disposal-Backfill Area.JPG

(103) Dressing The Disposal-Backfill Area With Cover Soil.JPG (104) Grading And Contouring.JPG



(105) Grading And Contouring West Side.JPG (106) Grading And Countouring East Side.JPG

(107) East Ridge Soil Borrow Area.JPG (108) Soil Borrow Operations.JPG



(109) Hauling Rocks.JPG (110) Rock Pile Butress.JPG

(111) Motor Grader Spreading Soil.JPG (112) D9N Track Dozer Grading West Slope.JPG



(113) View Of The Slope Following Highwall Reduction.JPG (114) Grading The Cover Soil Borrow Area Located Below The East Ravine.JPG

(115) Grading And Spreading Cover Soil With A 637D Scraper.JPG (116) Motor Grader Spreading Cover Soil.JPG



(117) Track Dozer Spreading Soil And Grading Along The Base Of The Sandstone Ledge.JPG (118) Final Contouring On The Central Ridge Fire Area.JPG

(119) Final Grading In The Fire Control Area.JPG (120) Final Grading In The Disposal-Backfill Area.JPG



(121) North End Of The Site Showing Transitions Into The East And West Ravines.JPG (122) Steep Slope At The North End Of The West Ravine.JPG

(123) Rock Pile Butress, Unused Disposal Area (Background),Soil Stockpile (Foreground).JPG (124) Fertilizing The Cover Soil Stockpile Area.JPG



(125) Spreading Fertilizer.JPG (126) Drill Seeding The Disposal-Backfill Area.JPG

(127) Drill Seeding The Fire Control Area.JPG (128) Broadcast And Drill Seeding The North End.JPG



(129) Broadcast Seeding The West Slope.JPG (130)  Blowing Straw On The Unused Disposal Area Following Seeding And Fertilizing.JPG

(131) Mulching The South End Of The Site.JPG (132) Mulching The North End Of The Site.JPG



(133) Mulching The West Slope.JPG (134) Crimping Mulch On The Unused Disposal Area.JPG

(135) Crimping Straw Mulch.JPG (136) Crimped Straw.JPG



(137)Site Mulched.JPG (138) Marsh South Area Fence.JPG

(139) Marsh South Area Gate .JPG (140) Double Panel Construction.JPG



(141) Marsh Main Area Gate.JPG (142) Marsh Main Area Fence Running Uphill.JPG

(143) Marsh Main Area Fence.JPG



  

 
 
 
 
 
 

APPENDIX A 
 
 

BID TABULATION 
 



BID TABULATION SHEPHERD AREA FIRES Engineers Estimate Donnes Inc.

Bid 
Item

ESTIMATED 
QUANTITY UNIT MARSH FIRE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE

UNIT 
PRICE TOTAL PRICE UNIT PRICE TOTAL PRICE

1 1 LS Mobilization (Maximum 10% of total bid) $18,000.00 $18,000.00 $2,500.00 $2,500.00  $17,000.00 $17,000.00 $15,000.00 $15,000.00 $23,500.00 $23,500.00 $21,736.00 $21,736.00 $20,000.00 $20,000.00 $16,000.00 $16,000.00 $30,000.00 $30,000.00 $27,500.00 $27,500.00 $66,000.00 $66,000.00 $60,000.00 $60,000.00
2 1 LS Improve Access $2,800.00 $2,800.00 $1,000.00 $1,000.00 $12,250.00 $12,250.00 $2,700.00 $2,700.00 $27,000.00 $27,000.00 $10,500.00 $10,500.00 $7,500.00 $7,500.00 $9,000.00 $9,000.00 $14,000.00 $14,000.00 $7,500.00 $7,500.00 $7,200.00 $7,200.00 $100,000.00 $100,000.00
3 SUPPLY WATER

3a. 1 LS Water Delivery Setup $12,000.00 $12,000.00 $5,000.00 $5,000.00 $1,500.00 $1,500.00 $2,800.00 $2,800.00 $8,200.00 $8,200.00 $750.00 $750.00 $3,000.00 $3,000.00 $8,000.00 $8,000.00 $7,600.00 $7,600.00 $7,500.00 $7,500.00 $14,400.00 $14,400.00 $105,000.00 $105,000.00
3b. 150 KGAL Water Usage $80.00 $12,000.00 $10.00 $1,500.00 $50.00 $7,500.00 $300.00 $45,000.00 $90.00 $13,500.00 $145.10 $21,765.00 $90.00 $13,500.00 $175.00 $26,250.00 $42.50 $6,375.00 $275.00 $41,250.00 $420.00 $63,000.00 $156.00 $23,400.00
4 5.1 AC Clear and Grub $400.00 $2,040.00 $100.00 $510.00 $1,500.00 $7,650.00 $2,235.00 $11,398.50 $650.00 $3,315.00 $900.00 $4,590.00 $400.00 $2,040.00 $2,000.00 $10,200.00 $959.00 $4,890.90 $1,000.00 $5,100.00 $3,600.00 $18,360.00 $3,950.00 $20,145.00
5 4,800 CY Salvage, Stockpile, and Replace Cover Soil $3.50 $16,800.00 $2.00 $9,600.00 $2.00 $9,600.00 $1.80 $8,640.00 $3.40 $16,320.00 $4.12 $19,776.00 $4.00 $19,200.00 $7.00 $33,600.00 $8.00 $38,400.00 $6.75 $32,400.00 $9.00 $43,200.00 $7.00 $33,600.00
6 1,050 CY Borrow and Place Cover Soil $3.00 $3,150.00 $1.00 $1,050.00 $2.50 $2,625.00 $2.70 $2,835.00 $2.40 $2,520.00 $2.25 $2,362.50 $5.00 $5,250.00 $8.00 $8,400.00 $4.00 $4,200.00 $11.00 $11,550.00 $10.20 $10,710.00 $5.00 $5,250.00
7 4,655 CY Overburden Excavation By Open Cut $1.50 $6,982.50 $6.50 $30,257.50 $2.00 $9,310.00 $1.85 $8,611.75 $0.75 $3,491.25 $2.40 $11,172.00 $2.50 $11,637.50 $4.00 $18,620.00 $3.25 $15,128.75 $5.00 $23,275.00 $6.60 $30,723.00 $6.00 $27,930.00
8 2,070 CY Overburden Excavation By Trenching $2.20 $4,554.00 $10.00 $20,700.00 $2.80 $5,796.00 $1.40 $2,898.00 $2.75 $5,692.50 $2.65 $5,485.50 $3.50 $7,245.00 $6.00 $12,420.00 $5.00 $10,350.00 $8.50 $17,595.00 $7.80 $16,146.00 $9.00 $18,630.00
9 5,485 CY Haul and Stockpile Overburden $2.50 $13,712.50 $1.00 $5,485.00 $3.00 $16,455.00 $1.60 $8,776.00 $1.85 $10,147.25 $3.15 $17,277.75 $4.00 $21,940.00 $3.00 $16,455.00 $3.00 $16,455.00 $4.75 $26,053.75 $9.60 $52,656.00 $1.50 $8,227.50

10 1,455 CY Remove, Process, And Bury Hot Coal $15.00 $21,825.00 $10.00 $14,550.00 $4.00 $5,820.00 $3.90 $5,674.50 $10.50 $15,277.50 $6.45 $9,384.75 $28.66 $41,700.30 $8.00 $11,640.00 $11.00 $16,005.00 $15.00 $21,825.00 $12.00 $17,460.00 $27.00 $39,285.00
11 3,500 CY Excavate Disposal Trenches $1.25 $4,375.00 $1.50 $5,250.00 $2.00 $7,000.00 $1.65 $5,775.00 $0.50 $1,750.00 $3.46 $12,110.00 $2.25 $7,875.00 $4.00 $14,000.00 $1.75 $6,125.00 $7.00 $24,500.00 $7.80 $27,300.00 $6.50 $22,750.00
12 584 CY Cap Disposal Trenches $1.80 $1,051.20 $3.00 $1,752.00 $2.00 $1,168.00 $1.95 $1,138.80 $0.50 $292.00 $2.06 $1,203.04 $2.50 $1,460.00 $5.00 $2,920.00 $1.25 $730.00 $9.00 $5,256.00 $7.20 $4,204.80 $8.25 $4,818.00
13 2,040 CY Over-Excavate And Repair Cracks $5.00 $10,200.00 $2.00 $4,080.00 $3.00 $6,120.00 $1.40 $2,856.00 $1.75 $3,570.00 $6.15 $12,546.00 $3.50 $7,140.00 $7.00 $14,280.00 $7.00 $14,280.00 $11.00 $22,440.00 $11.40 $23,256.00 $8.75 $17,850.00
14 6,000 CY Haul And Place Backfill From Stockpile $3.50 $21,000.00 $1.00 $6,000.00 $1.50 $9,000.00 $1.45 $8,700.00 $1.90 $11,400.00 $3.15 $18,900.00 $2.75 $16,500.00 $3.00 $18,000.00 $4.00 $24,000.00 $4.25 $25,500.00 $9.60 $57,600.00 $7.75 $46,500.00
15 3.65 AC Backfill, Grand, And Contour $1,500.00 $5,475.00 $1,000.00 $3,650.00 $1,500.00 $5,475.00 $2,345.00 $8,559.25 $1,560.00 $5,694.00 $1,500.00 $5,475.00 $2,000.00 $7,300.00 $2,000.00 $7,300.00 $2,680.00 $9,782.00 $3,150.00 $11,497.50 $4,800.00 $17,520.00 $3,520.00 $12,848.00
16 4.39 AC Mulch $800.00 $3,512.00 $500.00 $2,195.00 $2,000.00 $8,780.00 $1,000.00 $4,390.00 $600.00 $2,634.00 $1,900.00 $8,341.00 $825.00 $3,621.75 $2,200.00 $9,658.00 $1,800.00 $7,902.00 $3,000.00 $13,170.00 $3,600.00 $15,804.00 $925.00 $4,060.75
17 3,300 SY Supply and Install Erosion Control Mat $3.80 $12,540.00 $2.00 $6,600.00 $4.00 $13,200.00 $4.50 $14,850.00 $2.80 $9,240.00 $2.07 $6,831.00 $4.50 $14,850.00 $2.00 $6,600.00 $2.00 $6,600.00 $5.95 $19,635.00 $14.40 $47,520.00 $3.75 $12,375.00
18 1 LS Sandstone Boulder Disposal $15,000.00 $15,000.00 $500.00 $500.00 $3,840.00 $3,840.00 $10,000.00 $10,000.00 $44,000.00 $44,000.00 $12,000.00 $12,000.00 $9,000.00 $9,000.00 $15,000.00 $15,000.00 $18,000.00 $18,000.00 $21,000.00 $21,000.00 $40,160.00 $40,160.00 $40,000.00 $40,000.00
19 5.1 AC Seed and Fertilize $800.00 $4,080.00 $500.00 $2,550.00 $2,000.00 $10,200.00 $550.00 $2,805.00 $1,800.00 $9,180.00 $530.00 $2,703.00 $1,760.00 $8,976.00 $600.00 $3,060.00 $580.00 $2,958.00 $1,000.00 $5,100.00 $2,400.00 $12,240.00 $1,960.00 $9,996.00
20 FENCE

20a. 3,400 LF F3M Fence $1.50 $5,100.00 $2.00 $6,800.00 $3.00 $10,200.00 $2.60 $8,840.00 $5.00 $17,000.00 $1.40 $4,760.00 $2.75 $9,350.00 $1.50 $5,100.00 $1.25 $4,250.00 $7.35 $24,990.00 $3.00 $10,200.00 $1.50 $5,100.00
20b. 5 Each Single Panels $140.00 $700.00 $150.00 $750.00 $90.00 $450.00 $170.00 $850.00 $100.00 $500.00 $175.00 $875.00 $100.00 $500.00 $150.00 $750.00 $153.00 $765.00 $300.00 $1,500.00 $306.00 $1,530.00 $178.00 $890.00
20c. 9 Each Double Panels $200.00 $1,800.00 $200.00 $1,800.00 $125.00 $1,125.00 $172.00 $1,548.00 $200.00 $1,800.00 $290.00 $2,610.00 $150.00 $1,350.00 $300.00 $2,700.00 $279.00 $2,511.00 $400.00 $3,600.00 $450.00 $4,050.00 $325.00 $2,925.00
20d. 32 LF Gate $12.00 $384.00 $10.00 $320.00 $6.00 $192.00 $8.25 $264.00 $8.00 $256.00 $7.50 $240.00 $3.00 $96.00 $7.00 $224.00 $6.50 $208.00 $10.00 $320.00 $240.00 $7,680.00 $7.75 $248.00
21 980 LF BMP Sediment Control $3.25 $3,185.00 $2.00 $1,960.00 $4.00 $3,920.00 $3.00 $2,940.00 $2.00 $1,960.00 $6.00 $5,880.00 $2.25 $2,205.00 $8.00 $7,840.00 $5.50 $5,390.00 $3.00 $2,940.00 $4.80 $4,704.00 $8.50 $8,330.00

TOTAL BID FOR MARSH FIRE: TOTAL BID = $202,266.20 TOTAL BID = $136,359.50 TOTAL BID = $176,176.00 TOTAL BID = $187,849.80 TOTAL BID = $238,239.50 TOTAL BID = $219,273.54 TOTAL BID = $243,236.55 TOTAL BID = $278,017.00 TOTAL BID = $266,905.65 TOTAL BID = $402,997.25 TOTAL BID = $613,623.80 TOTAL BID = $630,158.25
Engineers Estimate Donnes Inc.

Bid 
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QUANTITY UNIT SHEPHERD #1 FIRE
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1 1 LS Mobilization (Maximum 10% of total bid) $19,000.00 $19,000.00 $2,500.00 $2,500.00 $21,000.00 $21,000.00 $18,000.00 $18,000.00 $27,600.00 $27,600.00 $19,736.00 $19,736.00 $24,800.00 $24,800.00 $15,000.00 $15,000.00 $37,000.00 $37,000.00 $15,000.00 $15,000.00 $75,000.00 $75,000.00 $70,000.00 $70,000.00
2 1 LS Improve Access $2,000.00 $2,000.00 $1,000.00 $1,000.00 $13,500.00 $13,500.00 $1,800.00 $1,800.00 $26,100.00 $26,100.00 $10,500.00 $10,500.00 $5,000.00 $5,000.00 $4,000.00 $4,000.00 $7,000.00 $7,000.00 $7,500.00 $7,500.00 $7,200.00 $7,200.00 $80,000.00 $80,000.00
3 SUPPLY WATER

3a. 1 LS Water Delivery Setup $4,000.00 $4,000.00 $5,000.00 $5,000.00 $1,500.00 $1,500.00 $2,500.00 $2,500.00 $12,300.00 $12,300.00 $750.00 $750.00 $2,500.00 $2,500.00 $6,500.00 $6,500.00 $7,900.00 $7,900.00 $7,500.00 $7,500.00 $14,400.00 $14,400.00 $105,000.00 $105,000.00
3b. 200 KGAL Water Usage $80.00 $16,000.00 $10.00 $2,000.00 $50.00 $10,000.00 $250.00 $50,000.00 $90.00 $18,000.00 $130.68 $26,136.00 $90.00 $18,000.00 $175.00 $35,000.00 $42.50 $8,500.00 $275.00 $55,000.00 $420.00 $84,000.00 $156.00 $31,200.00
4 5.65 AC Clear and Grub $400.00 $2,260.00 $100.00 $565.00 $1,500.00 $8,475.00 $2,235.00 $12,627.75 $650.00 $3,672.50 $900.00 $5,085.00 $600.00 $3,390.00 $2,000.00 $11,300.00 $959.00 $5,418.35 $1,200.00 $6,780.00 $3,600.00 $20,340.00 $4,300.00 $24,295.00
5 5,720 CY Salvage, Stockpile, and Replace Cover Soil $3.50 $20,020.00 $2.00 $11,440.00 $2.00 $11,440.00 $1.80 $10,296.00 $3.20 $18,304.00 $4.12 $23,566.40 $3.75 $21,450.00 $7.00 $40,040.00 $8.00 $45,760.00 $6.00 $34,320.00 $9.00 $51,480.00 $7.00 $40,040.00
6 990 CY Borrow and Place Cover Soil $2.50 $2,475.00 $1.00 $990.00 $2.50 $2,475.00 $2.70 $2,673.00 $2.40 $2,376.00 $2.25 $2,227.50 $5.00 $4,950.00 $8.00 $7,920.00 $4.00 $3,960.00 $11.00 $10,890.00 $10.20 $10,098.00 $5.50 $5,445.00
7 9,350 CY Overburden Excavation By Open Cut $2.20 $20,570.00 $6.50 $60,775.00 $2.00 $18,700.00 $1.85 $17,297.50 $1.15 $10,752.50 $2.40 $22,440.00 $2.35 $21,972.50 $4.00 $37,400.00 $3.25 $30,387.50 $6.00 $56,100.00 $6.60 $61,710.00 $5.00 $46,750.00
8 1,600 CY Overburden Excavation By Trenching $2.00 $3,200.00 $10.00 $16,000.00 $2.80 $4,480.00 $1.40 $2,240.00 $1.40 $2,240.00 $2.65 $4,240.00 $3.50 $5,600.00 $6.00 $9,600.00 $5.00 $8,000.00 $8.50 $13,600.00 $7.80 $12,480.00 $8.50 $13,600.00
9 5,540 CY Haul and Stockpile Overburden $2.10 $11,634.00 $1.00 $5,540.00 $3.00 $16,620.00 $1.60 $8,864.00 $1.85 $10,249.00 $3.15 $17,451.00 $3.25 $18,005.00 $3.00 $16,620.00 $3.00 $16,620.00 $5.50 $30,470.00 $9.60 $53,184.00 $1.50 $8,310.00

10 860 CY Remove, Process, And Bury Hot Coal $15.00 $12,900.00 $15.00 $12,900.00 $4.00 $3,440.00 $3.90 $3,354.00 $10.90 $9,374.00 $6.45 $5,547.00 $25.20 $21,672.00 $8.00 $6,880.00 $11.00 $9,460.00 $20.00 $17,200.00 $12.00 $10,320.00 $27.50 $23,650.00
11 2,150 CY Excavate Disposal Trenches $1.25 $2,687.50 $1.00 $2,150.00 $2.00 $4,300.00 $1.65 $3,547.50 $0.50 $1,075.00 $3.46 $7,439.00 $2.25 $4,837.50 $4.00 $8,600.00 $1.75 $3,762.50 $7.00 $15,050.00 $7.80 $16,770.00 $6.50 $13,975.00
12 500 CY Cap Disposal Trenches $1.80 $900.00 $3.00 $1,500.00 $2.00 $1,000.00 $1.95 $975.00 $0.50 $250.00 $2.06 $1,030.00 $2.75 $1,375.00 $5.00 $2,500.00 $1.25 $625.00 $9.00 $4,500.00 $7.20 $3,600.00 $8.75 $4,375.00
13 12,600 CY Over-Excavate And Repair Cracks $3.80 $47,880.00 $1.00 $12,600.00 $3.00 $37,800.00 $1.40 $17,640.00 $1.05 $13,230.00 $5.50 $69,300.00 $3.95 $49,770.00 $5.00 $63,000.00 $7.00 $88,200.00 $7.50 $94,500.00 $11.40 $143,640.00 $8.75 $110,250.00
14 5,900 CY Haul And Place Backfill From Stockpile $2.80 $16,520.00 $1.00 $5,900.00 $1.50 $8,850.00 $1.45 $8,555.00 $1.90 $11,210.00 $3.15 $18,585.00 $3.00 $17,700.00 $3.00 $17,700.00 $4.00 $23,600.00 $4.25 $25,075.00 $9.60 $56,640.00 $8.00 $47,200.00
15 4.26 AC Backfill, Grand, And Contour $1,500.00 $6,390.00 $500.00 $2,130.00 $1,500.00 $6,390.00 $2,345.00 $9,989.70 $1,560.00 $6,645.60 $1,500.00 $6,390.00 $2,000.00 $8,520.00 $2,000.00 $8,520.00 $2,680.00 $11,416.80 $2,500.00 $10,650.00 $4,800.00 $20,448.00 $3,525.00 $15,016.50
16 5.50 AC Mulch $800.00 $4,400.00 $500.00 $2,750.00 $2,000.00 $11,000.00 $1,000.00 $5,500.00 $600.00 $3,300.00 $1,500.00 $8,250.00 $825.00 $4,537.50 $1,500.00 $8,250.00 $1,210.00 $6,655.00 $2,700.00 $14,850.00 $3,600.00 $19,800.00 $920.00 $5,060.00
17 780 SY Supply and Install Erosion Control Mat $3.80 $2,964.00 $2.00 $1,560.00 $4.00 $3,120.00 $4.50 $3,510.00 $2.80 $2,184.00 $2.07 $1,614.60 $4.50 $3,510.00 $2.00 $1,560.00 $2.00 $1,560.00 $5.95 $4,641.00 $14.40 $11,232.00 $5.00 $3,900.00
18 1 LS Sandstone Boulder Disposal $22,000.00 $22,000.00 $500.00 $500.00 $3,000.00 $3,000.00 $10,000.00 $10,000.00 $74,200.00 $74,200.00 $14,000.00 $14,000.00 $21,000.00 $21,000.00 $15,000.00 $15,000.00 $21,000.00 $21,000.00 $27,000.00 $27,000.00 $55,800.00 $55,800.00 $75,000.00 $75,000.00
19 5.65 AC Seed and Fertilize $800.00 $4,520.00 $500.00 $2,825.00 $2,000.00 $11,300.00 $500.00 $2,825.00 $850.00 $4,802.50 $1,000.00 $5,650.00 $1,760.00 $9,944.00 $600.00 $3,390.00 $580.00 $3,277.00 $1,000.00 $5,650.00 $2,400.00 $13,560.00 $1,960.00 $11,074.00
20 FENCE

20a. 2,710 LF F3M Fence $1.50 $4,065.00 $2.00 $5,420.00 $3.00 $8,130.00 $2.60 $7,046.00 $5.00 $13,550.00 $1.40 $3,794.00 $3.00 $8,130.00 $1.50 $4,065.00 $1.25 $3,387.50 $7.35 $19,918.50 $3.00 $8,130.00 $1.50 $4,065.00
20b. 2 Each Single Panels $140.00 $280.00 $150.00 $300.00 $90.00 $180.00 $170.00 $340.00 $100.00 $200.00 $174.00 $348.00 $130.00 $260.00 $150.00 $300.00 $153.00 $306.00 $300.00 $600.00 $306.00 $612.00 $178.00 $356.00
20c. 11 Each Double Panels $200.00 $2,200.00 $200.00 $2,200.00 $125.00 $1,375.00 $172.00 $1,892.00 $200.00 $2,200.00 $290.00 $3,190.00 $200.00 $2,200.00 $300.00 $3,300.00 $279.00 $3,069.00 $400.00 $4,400.00 $450.00 $4,950.00 $325.00 $3,575.00
20d. 16 LF Gate $12.00 $192.00 $10.00 $160.00 $9.00 $144.00 $8.25 $132.00 $8.00 $128.00 $7.50 $120.00 $3.00 $48.00 $7.00 $112.00 $6.50 $104.00 $20.00 $320.00 $240.00 $3,840.00 $7.75 $124.00
21 1,250 LF BMP Sediment Control $3.25 $4,062.50 $2.00 $2,500.00 $4.00 $5,000.00 $3.00 $3,750.00 $2.00 $2,500.00 $6.00 $7,500.00 $2.25 $2,812.50 $7.00 $8,750.00 $5.50 $6,875.00 $3.00 $3,750.00 $4.80 $6,000.00 $8.00 $10,000.00

TOTAL BID FOR SHEPHERD #1 FIRE TOTAL BID = $233,120.00 TOTAL BID = $161,205.00 TOTAL BID = $213,219.00 TOTAL BID = $205,354.45 TOTAL BID = $276,443.10 TOTAL BID = $284,889.50 TOTAL BID = $281,984.00 TOTAL BID = $335,307.00 TOTAL BID = $353,843.65 TOTAL BID = $485,264.50 TOTAL BID = $765,234.00 TOTAL BID = $752,260.50
Engineers Estimate Donnes Inc.
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1 1 LS Mobilization (Maximum 10% of total bid) $900.00 $900.00 $250.00 $250.00 $1,800.00 $1,800.00 $600.00 $600.00 $1,000.00 $1,000.00 $2,000.00 $2,000.00 $1,000.00 $1,000.00 $5,000.00 $5,000.00 $1,500.00 $1,500.00 $4,000.00 $4,000.00 $0.00 $0.00 $5,000.00 $5,000.00
2 1 LS Improve Access $1,000.00 $1,000.00 $1,000.00 $1,000.00 $5,000.00 $5,000.00 $1,800.00 $1,800.00 $1.00 $1.00 $6,000.00 $6,000.00 $2,000.00 $2,000.00 $3,000.00 $3,000.00 $9,500.00 $9,500.00 $3,500.00 $3,500.00 $7,200.00 $7,200.00 $29,000.00 $29,000.00
3 SUPPLY WATER

3a. 0 LS Water Delivery Setup
3b. 0 KGAL Water Usage
4 0.45 AC Clear and Grub $400.00 $180.00 $250.00 $112.50 $1,500.00 $675.00 $2,235.00 $1,005.75 $1,100.00 $495.00 $2,000.00 $900.00 $1,000.00 $450.00 $3,000.00 $1,350.00 $956.27 $430.32 $5,000.00 $2,250.00 $3,600.00 $1,620.00 $10,000.00 $4,500.00
5 340 CY Salvage, Stockpile, and Replace Cover Soil $3.50 $1,190.00 $1.00 $340.00 $5.00 $1,700.00 $1.80 $612.00 $2.00 $680.00 $8.85 $3,009.00 $5.00 $1,700.00 $7.00 $2,380.00 $8.00 $2,720.00 $10.00 $3,400.00 $5.40 $1,836.00 $10.00 $3,400.00
6 50 CY Borrow and Place Cover Soil $3.00 $150.00 $1.00 $50.00 $5.00 $250.00 $2.70 $135.00 $1.20 $60.00 $4.00 $200.00 $10.00 $500.00 $30.00 $1,500.00 $4.00 $200.00 $75.00 $3,750.00 $6.60 $330.00 $12.00 $600.00
7 900 CY Overburden Excavation By Open Cut $4.00 $3,600.00 $1.00 $900.00 $5.00 $4,500.00 $1.85 $1,665.00 $1.00 $900.00 $6.25 $5,625.00 $3.00 $2,700.00 $5.00 $4,500.00 $3.25 $2,925.00 $9.00 $8,100.00 $4.20 $3,780.00 $4.50 $4,050.00
8 0 CY Overburden Excavation By Trenching
9 0 CY Haul and Stockpile Overburden

10 40 CY Remove, Process, And Bury Hot Coal $15.00 $600.00 $40.00 $1,600.00 $20.00 $800.00 $3.90 $156.00 $12.00 $480.00 $25.00 $1,000.00 $40.00 $1,600.00 $15.00 $600.00 $11.50 $460.00 $50.00 $2,000.00 $8.40 $336.00 $48.00 $1,920.00
11 125 CY Excavate Disposal Trenches $4.00 $500.00 $1.00 $125.00 $10.00 $1,250.00 $1.65 $206.25 $1.00 $125.00 $4.00 $500.00 $5.00 $625.00 $5.00 $625.00 $1.75 $218.75 $50.00 $6,250.00 $5.40 $675.00 $18.25 $2,281.25
12 35 CY Cap Disposal Trenches $3.00 $105.00 $1.00 $35.00 $10.00 $350.00 $1.95 $68.25 $1.00 $35.00 $3.50 $122.50 $12.00 $420.00 $8.00 $280.00 $1.25 $43.75 $50.00 $1,750.00 $4.80 $168.00 $39.00 $1,365.00
13 0 CY Over-Excavate And Repair Cracks
14 40 CY Haul And Place Backfill From Stockpile $3.50 $140.00 $1.00 $40.00 $10.00 $400.00 $1.45 $58.00 $2.00 $80.00 $3.50 $140.00 $10.00 $400.00 $7.00 $280.00 $4.75 $190.00 $25.00 $1,000.00 $8.64 $345.60 $16.75 $670.00
15 0.31 AC Backfill, Grand, And Contour $3,000.00 $930.00 $3,000.00 $930.00 $3,500.00 $1,085.00 $2,345.00 $726.95 $1,800.00 $558.00 $4,000.00 $1,240.00 $4,000.00 $1,240.00 $4,500.00 $1,395.00 $2,681.74 $831.34 $15,000.00 $4,650.00 $3,600.00 $1,116.00 $4,200.00 $1,302.00
16 0 AC Mulch
17 0 SY Supply and Install Erosion Control Mat
18 0 CY Sandstone Boulder Disposal
19 0.45 AC Seed and Fertilize $800.00 $360.00 $2,500.00 $1,125.00 $3,000.00 $1,350.00 $550.00 $247.50 $1,500.00 $675.00 $2,438.00 $1,097.10 $2,000.00 $900.00 $2,500.00 $1,125.00 $2,320.00 $1,044.00 $9,000.00 $4,050.00 $2,400.00 $1,080.00 $1,960.00 $882.00
20 FENCE

20a. 0 LF F3M Fence
20b. 0 Each Single Panels
20c. 0 Each Double Panels
20d. 0 LF Gate
21 0 LF BMP Sediment Control

TOTAL BID FOR CHARTER FIRE: TOTAL BID = $9,655.00 TOTAL BID = $6,507.50 TOTAL BID = $19,160.00 TOTAL BID = $7,280.70 TOTAL BID = $5,089.00 TOTAL BID = $21,833.60 TOTAL BID = $13,535.00 TOTAL BID = $22,035.00 TOTAL BID = $20,063.16 TOTAL BID = $44,700.00 TOTAL BID = $18,486.60 TOTAL BID = $54,970.25

BID $445,041.20 BID $304,072.00 BID $408,555.00 BID $400,484.95 BID $519,771.60 BID $525,996.64 BID $538,755.55 BID $635,359.00 BID $640,812.46 BID $932,961.75 BID $1,397,344.40 BID $1,437,389.00

Engineers Estimate Donnes Inc.

Riverside

CMG Knife River

Knife River Trapper Peak

Coleman Construction

Coleman Construction Riverside

Shumaker Omdahl Western Municipal HL Ostermiller Coleman Construction

RiversideCMG Knife River Trapper Peak

Shumaker Omdahl Western Municipal HL Ostermiller J & S Construction Trapper Peak

CMG

J & S ConstructionShumaker Western Municipal Omdahl HL Ostermiller

J & S Construction CMG

Knife River Trapper Peak Coleman Construction Riverside

GRAND TOTAL BID :
Shumaker Omdahl Western Municipal HL Ostermiller J & S Construction
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ANALYSIS OF CONSULTANT COSTS INCURRED 
SHEPHERD AREA FIRES PROJECT 

DEQ PROJECT NUMBER: 410012 
August 4, 2010 

 
 
 
  DESIGN ENGINEERING & BID PACKAGE    $  35,550.25 
 
  CONSTRUCTION MANAGEMENT ENGINEERING  $  72,722.80 
   Inspection   $  19,903.00 
   Engineering Oversight $  52,819.80 
 
 TOTAL ENGINEERING PROJECT COST:    $ 108,273.05 
 
 
 CONTRACTOR CONTRACT COST:     $441,798.00 
  
 
TOTAL CONSTRUCTION COST     $550,071.05 
 
 
 
PERCENTAGE ENGINEERING FEES TO CONSTRUCTION COST:    
 
DESIGN ENGINEERING/TOTAL CONSTRUCTION COST 6.46% 
 
CONSTRUCTION MGT. ENGINEERING/TOTAL CONSTRUCTION COST 13.22% 
 
TOTAL ENGINEERING /TOTAL CONSTRUCTION COST 19.68% 
 
 
 
REMARKS:  Services provided by Spectrum Engineering included site map preparation, 
site evaluation, project design, prepare bid package, provide construction bid services, 
project administration and construction management, and a final project close-out 
report.  
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