
Modern Duration 24 days

Earth Loading Calculations
General Information

Start Location: Wachusett Dam
End Location: 150 West Boylston St. Clinton, MA

Distance (miles): 2.5
Time(min round trip): 12

Dump Time 2
Amount of soil (cy): 43000

Modern Equipment: 1 Large Excavator 
6 20 CY Dump Truck

Modern Duration: 11 Days

Equipment To Load Front Dump Bottom Dump
Equipment S. Excavator M. Excavator L. Excavator S. Hydraulic Shovel M. Hydraulic Shovel L. Hydraulic Shovel S. Hydraulic Shovel M. Hydraulic Shovel L. Hydraulic Shovel
Cycles (cycles/hr) 250.00 200.00 150.00 170.00 160.00 135.00 190 180 150
Swing Depth Factor 1.33 1.33 1.33 1.16 1.16 1.16 1.16 1.16 1.16
Heaped Bucket Volume (LCY) 1.00 2.00 3.00 5.00 7.50 10.00 5.00 7.50 10.00
Bucket Fill Volume (cy) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Job Efficiency 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Productivity (LCY/hr) 277.08 443.33 498.75 821.67 1160.00 1305.00 918.33 1305.00 1450.00
Productivity (LCY/min) 4.62 7.39 8.31 13.69 19.33 21.75 15.31 21.75 24.17

Equipment To Haul One Ton Dump Truck Triaxle Dump Truck Trailer Dump Truck
Dump Truck Capacity 1.00 3.00 8.00 10.00 16.00 20.00 26.00
Total travel Time (min) 14.00 14.00 14.00 14.00 14.00 14.00 14.00
Time(min) for 1 load 0.12 0.36 0.96 1.20 1.92 2.41 3.13
Time Left After 2nd Load 13.88 13.64 13.04 12.80 12.08 11.59 10.87
Time Left After 3rd Load 13.76 13.28 12.08 11.59 10.15 9.19 7.74
Time Left After 4th Load 13.64 12.92 11.11 10.39 8.23 6.78 4.62
Time Left After 5th Load 13.52 12.56 10.15 9.19 6.30 4.38 1.49
Time Left After 6th Load 13.40 12.20 9.19 7.98 4.38 1.97 -1.64

Equipment To Load and Haul
Large Excavator Qty 1.00 2.00 3.00 4.00
20 CY Dump Truck Qty 6.00 12.00 18.00 24.00
Productivity (LCY/hr) 498.75 997.50 1496.25 1995.00
Productivity (LCY/day) 3990.00 7980.00 11970.00 15960.00
Duration To Complete 10.78 5.39 3.59 2.69

Rock Loading Calculations
General Information

Start Location: Wachusett Dam
End Location: 399 MA-62 Clinton, MA

Distance (miles): 0.6
Time(min round trip): 4

Amount of soil (cy): 24,370

Modern Equipment: 1 Large Excavator 
2 16 CY Dump Truck

Modern Duration: 13 Days

Equipment To Load Front Dump Bottom Dump
Equipment S. Excavator M. Excavator L. Excavator S. Hydraulic Shovel M. Hydraulic Shovel L. Hydraulic Shovel S. Hydraulic Shovel M. Hydraulic Shovel L. Hydraulic Shovel
Cycles (cycles/hr) 250.00 200.00 150.00 170.00 160.00 135.00 190 180 150
Swing Depth Factor 1.33 1.33 1.33 1.16 1.16 1.16 1.16 1.16 1.16
Heaped Bucket Volume (LCY) 1.00 2.00 3.00 5.00 7.50 10.00 5.00 7.50 10.00
Bucket Fill Volume (cy) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Job Efficiency 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Productivity (LCY/hr) 138.54 221.67 249.38 410.83 580.00 652.50 459.17 652.50 725.00
Productivity (LCY/min) 2.31 3.69 4.16 6.85 9.67 10.88 7.65 10.88 12.08

Equipment To Haul One Ton Dump Truck Triaxle Dump Truck Trailer Dump Truck
Dump Truck Capacity 1.00 3.00 8.00 10.00 16.00 20.00 26.00
Travel Time (min) 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Time(min) for 1 load 0.24 0.72 1.92 2.41 3.85 4.81 6.26

Equipment To Load and Haul
Large Excavator Qty 1.00 2.00 3.00 4.00
16 CY Dump Truck Qty 2.00 1.00 1.00 1.00
Productivity (LCY/hr) 249.38 498.75 748.13 997.50
Productivity (LCY/day) 1995.00 3990.00 5985.00 7980.00
Duration To Complete 12.22 6.11 4.07 3.05



Stripping the Quarry Quarry Size without Path
Location 150 Boylston Rd acre yard2 volume

Quarry Size(acres) 4.45 OR 21538 yard2 2.22 10744.8 3581.6
Trees/Acre 50
Total Trees 222.5 Volume for path
Volume to Strip 7179.33333333333cy 3597.73333333333cy
Modern Duration: 7.6 days

DEFORESTATION STRIPPING AND HAULING FOR QUARRY BLASTING AND SEPERATING
Harvester Total Equipment Needed 3 CY Excavator Total Equipment Needed Hydraulic Drill Total Equipment Needed
Trees cut/min 1.29 min 1 Harvester Cycles (cycles/hr) 150.00 2 3CY Excavator Drill Diameter 6 1 Hydraulic Drill
Total Time min 287.025 min 1 Forwarder Swing Depth Factor 1.33 7 20CY Dump Trucks Drill Depth 11 38 Explosives
Total Time hrs 4.78 hrs 24.9 4 Axle Truck Heaped Bucket Volume (LCY) 3.00 Total Time Drill ft/hr 52.5 1 10CY Hydraulic Bucket

1 40' Trailer Truck Bucket Fill Volume (cy) 1.00 1.3 Days Drills/hr 5 1 Flatbed
Forwarder Total Time Job Efficiency 0.83 rounding up Drills per day 38 Total Time
Trees to bunch 222.5 trees 14.51 hrs Productivity (LCY/hr) 498.75 1.5 Days Total Time (days) 1 2.5 Days
Time per tree 1.29 min equal to: Productivity (LCY/min) 8.31 Explosives Rounding Up
Time to load truck 12 min 2 Day Productivity (LCY/day) 3990.00 Total needed 38 3 Days
Total Time 4.78 hrs Total Strip Time (hr) 7 Time (days) 0.125

Strip Time with 2 excavators (hr) 4
Strip Time with 2 excavators (day) 0.4 Amt. of rocks 7179.3

4 Axle Log Truck Large 5456.3
Capacity 80,000 lbs Each Large 2.3
Tree min weight 1500 lbs 20 CY Dump Truck Total Large 2372.3
Tree Max weight 16420 lbs Time to Fill 1 Truck 2.41 min Spalls 1723.0
Avg Tree Weight 8960 lbs Round Trip Time 16 min Large Hydraulic Bucket 10CY
Total Tree Weight 1993600 lbs Trucks to fill during trip 6.0 trucks Cycles (cycles/hr) 135.00
Tree Amt on Truck 9 trees Time To Clear 1 days Swing Depth Factor 1.16
Trucks needed 24.9 trucks Heaped Bucket Volume (LCY) 10.00

STRIPPING AND HAULING QUARRY PATH Bucket Fill Volume (cy) 0.50

48' Trailer Truck 3 CY Excavator Total Equipment Needed Job Efficiency 0.83
Truck Capacity 3465 ft3 Cycles (cycles/hr) 150.00 1 3CY Excavator Productivity (LCY/hr) 652.50
Avg Volume/Tree 13.4 ft3 Swing Depth Factor 1.33 7 20CY Dump Trucks Productivity (LCY/min) 10.88

Total Tree Volume 2981.5 ft3 Heaped Bucket Volume (LCY) 3.00 Total Time Productivity (LCY/day) 5220.00
Trucks Needed 1 truck Bucket Fill Volume (cy) 1.00 2 Days Large Stones/hour 284
minimum PMH 464 Job Efficiency 0.83 Large Stones/day 2270
Maximum PMH 743 Productivity (LCY/hr) 498.75 Total Time Large Stones (days) 1.0
Avg PMH 603.5 Productivity (LCY/min) 8.31 Flatbeds needed 1
Time to be loaded 4.9 hrs Productivity (LCY/day) 3990.00 Total Time Spalls (days) 0.3

Total Strip Time (hr) 7
Total Strip Time (day) 1

20 CY Dump Truck
Time to Fill 1 Truck 2.41 min
Round Trip Time 16 min
Trucks to fill during trip 6.0 trucks
Time To Clear 1 days



Batch Plant
Modern Duration 2 days

Total Rocks 42979.2
Rock Percentage 71
Total Volume with mortar 60534.0845070423
Mortar Volume 17554.8845070423 CY

Mobile Batch Plant Set Up 4 hrs
Time to arrive onsite 1 day

Extra Info (Misc.)
Min Production 120 cy/hr
Max Production 400 cy/hr
Avg Production 260
Time to create all mortar 67.5187865655471 hr
Total time 8.43984832069339 days



Stripping the Gravel Pit
Location Carville Basin

Quarry Size(acres) 3.7 OR 17908 yard2
Trees/Acre 50
Total Trees 185
Volume to Strip 5969.33333333333cy
Modern Duration 3.7 days

DEFORASTATION STRIPPING AND HAULING
Harvester Total Equipment Needed 3 CY Excavator Total Equipment Needed
Trees cut/min 1.29 min 1 Harvester Cycles (cycles/hr) 150.00 2 3CY Excavator
Total Time min 238.65 min 1 Forwarder Swing Depth Factor 1.33 7 20CY Dump Trucks
Total Time hrs 3.98 hrs 21 4 Axle Truck Heaped Bucket Volume (LCY) 3.00 Total Time

1 45' Trailer Truck Bucket Fill Volume (cy) 1.00 2 Days
Forwarder Total Time Job Efficiency 0.83
Trees to bunch 185 trees 12.06 hrs Productivity (LCY/hr) 498.75
Time per tree 1.29 min equal to: Productivity (LCY/min) 8.31
Time to load truck 12 min 1.5 Days Productivity (LCY/day) 3990.00
Total Time 3.98 hrs Total Strip Time (hr) 12

Strip Time with 2 excavators (hr) 6
Strip Time with 2 excavators (day) 0.7

4 Axle Log Truck
Capacity 80,000 lbs
Tree min weight 1500 lbs 20 CY Dump Truck
Tree Max weight 16420 lbs Time to Fill 1 Truck 2.41 min
Avg Tree Weight 8960 lbs Round Trip Time 14 min
Total Tree Weight 1657600 lbs Trucks to fill during trip 6 trucks
Tree Amt on Truck 9 trees Time To Clear 1 days
Trucks needed 21 trucks

45' Trailer Truck
Truck Capacity 2700 ft3
Avg Volume/Tree 13.4 ft3
Total Tree Volume 2479 ft3
Trucks Needed 1 truck
minimum PMH 464
Maximum PMH 743
Avg PMH 603.5
Time to be loaded 4.1 hrs



Comparison of Activity Durations
Actvities Past Modern
Rail Branch 51 0
Cableways 38 0
Deep Excavation 240 24
Compressor Plant 92 0
Open Quarry 37 8
Batch Plant 64 2
Gravel Pit 66 4
TOTAL 588 38


