Source Deconstruction
Highway, Street, and Bridge Construction (INDUSTRY GROUP)
1) [image: ]Road Construction
a) Project Sighting 
i) Topographic Survey of Project Site 
(1) Use Vehicles Off-Road (TERMINAL) 
(2) Walk Through Habitat (TERMINAL)
(3) Place Geomarkers
(a) Geomarkers (STRUCTURE)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Use of Hand Tools (TERMINAL) 
(4) Use Theodilite /GPS Equipment 
(a) Use Vehicles Off-Road (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(5) Conduct Aerial Photography Flight
(a) Use of Helicopters (TERMINAL)
(b) Use of Drones (TERMINAL)
(c) Use of Airplanes (TERMINAL)
ii) Biological Surveys 
(1) Biological surveys (terrestrial) 
(a) Use Vehicles Off-Road (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(2) Biological surveys (aquatic)
(a) Dive/Snorkel (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(3) Biological Surveys (aerial)
(a) Use of Airplane (TERMINAL) 
(b) [bookmark: _GoBack]Use of Helicopter (TERMINAL)
iii) Geotechnical Investigation
(1) Take Soil Cores 
(a) Hand Coring
(a) Soil Core Holes (STRUCTURE)
(b) Use Hand Coring Tools (TERMINAL) 
(c) Use Power Tools (TERMINAL)
(d) Use Vehicles Off-Road (TERMINAL)
(e) Walk Through Habitat (TERMINAL)
(b) Use Vehicle Mounted-Coring Tools
(a) Soil Core Holes (STRUCTURE)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(c) Backfill Soil Core Holes
(a) Altered Soil Structure (STRESSOR)
(b) Use hand tools (TERMINAL)
(c) Use Heavy Equipment (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(2) Use of Ground Penetrating Radar 
(a) Cut Above Ground Vegetation
(a) Loss of Vegetation (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(d) Use Hand Tools (TERMINAL)
(e) Use Power Tools (TERMINAL)
(f) Use Heavy Equipment (TERMINAL)
(b) Tow Ground Penetrating Radar
(a) Use Vehicles Off-Road (TERMINAL) 
(b) Walk Through Habitat (TERMINAL)
(c) Drag Radar Apparatus (TERMINAL)
b) Prepare the Project Site 
i) Remove Vegetation 
(1) Cut Above Ground Vegetation (See 1, a, iii, 2, a)
(2) Grubbing 
(a) Remove Roots/Root Zone (TERMINAL) 
(b) Redistributed Soils (STRESSOR)
(c) Walk Through Habitat (TERMINAL)
(d) Use Vehicles Off-Road (TERMINAL)
(e) Use Hand Tools (TERMINAL)
(f) Use Heavy Equipment (TERMINAL)
(3) Stockpile Vegetation
(a) Vegetation Stockpiles (STRUCTURE)
(b) Use Hand Tools (TERMINAL)
(c) Use Heavy Equipment (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(4) Dispose of Vegetation 
(a) Burn Cut Vegetation Onsite 
(a) Scorched Soil (STRESSOR)
(b) Ash (STRESSOR)
(c) Use of Heavy Equipment (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(e) Use Vehicles Off-Road (TERMINAL)
(b) Haul Vegetation Off-Site 
(a) Use of Heavy Equipment (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(c) Use of Vegetation Disposal Areas 
(a) Vegetation Stockpiles (STRUCTURE)
(b) Use Heavy Equipment (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(e) Use Vehicles Off-Road (TERMINAL)
(5) Redistribute Vegetation Onsite
(a) Walk Through Habitat (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Excavate Soils
(a) Use of Hand Tools (TERMINAL)
(b) Redistributed Soils (STRESSOR)
(d) Plant Vegetation
(a) Use of Hand Tools (TERMINAL)
(b) Redistributed Vegetation (STRESSOR)
(e) Addition of Water
(a) Added Water (STRESSOR)
(b) Use of Vehicles Off-Road (TERMINAL)
(c) Use of Heavy Equipment (TERMINAL)
(f) Addition of Fertilizer
(a) Use Fertilizer (STRESSOR)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Use of Hand Tools (TERMINAL)
ii) Rock and Rock Outcrop Removal 
(1) Remove Rocks 
(a) Remove Rocks (STRESSOR)
(b) Walk Through Habitat (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Use Heavy Equipment (TERMINAL)
(e) Use of Explosives
(a) Blasting (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(2) Stockpile Rocks 
(a) Rock Stockpiles (STRUCTURE)
(b) Use Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(3) Dispose of Rocks
(a) Bury Rocks Onsite 
(a) Redistributed Soils (STRESSOR)
(b) Redistributed Rocks (STRESSOR)
(c) Use Heavy Equipment (TERMINAL)
(d) Use Hand Tools (TERMINAL)
(e) Walk Through Habitat (TERMINAL) 
(b) Crush Rocks Onsite 
(a) Crushed Rock Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(c) Haul Rocks Offsite 
(a) Use of Heavy Equipment (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Use of Rock Disposal Areas
(a) Rock Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Use Hand Tools (TERMINAL)
(e) Use Vehicles Off-Road (TERMINAL)
(4) Redistribute Rocks Onsite 
(a) Redistributed Rocks (STRESSOR)
(b) Use Heavy Equipment (TERMINAL)
(c) Use Hand Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
iii) Excavation of Soils/Sediments 
(1) Remove Soils 
(a) Removed Soil (STRESSOR)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Heavy Equipment (TERMINAL)
(d) Grading
(a) Altered contours (STRESSOR)
(b) Redistribute Soils 
1. Redistributed Soil (STRESSOR)
2. Use Heavy Equipment (TERMINAL)
3. Use of Hand Tools (TERMINAL) 
(2) Stockpile Soils 
(a) Soil Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Erosion Abatement
(a) Placement of Hay Bales
1. Hay Bales (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Walk Through Habitat (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL) 
(b) Install Silt Fence
1. Dig Trench
1. Trench (STRUCTURE)  
2. Cut Above Ground Vegetation (See 1, c, ii, 1)
3. Remove Soils (See 1, d, iii, 1)
4. Rock and Rock Outcrop Removal (See 1, d, ii)
2. Bury Base of Silt Fence
1. Redistribute Soils (See 1, d, iii, 1, d, ii)
3. Drive Posts
1. Use of Hand Tools (TERMINAL)
(c) Seed
1. Addition of Vegetation (STRESSOR)
2. Use of Vehicles Off-Road (TERMINAL)
3. Use of Heavy Equipment (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5.  Walk Through Habitat (TERMINAL)
6. Addition of Water (See 1, d, i, 5, e)
7. Addition of Fertilizer (See 1, d, I, 5, f)
(e) Dust Abatement
(a) Addition of Water (See 1, d, i, 5, e)
(3) Dispose of Soils/Sediments
(a) Redistribute Soils Onsite 
(a) Grading (See 1, d, iii, 1, d)
(b) Haul Soils Offsite 
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(c) Use of Soil/Sediment Disposal Areas 
(a) Soil Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(d) Walk Though Habitat (TERMINAL)
(e) Use of Hand Tools (TERMINAL)
(f) Install Caution Fence
1. Caution Fence (STRUCTURE)
2. Use Hand Tools (TERMINAL)
(g) Seed (1, d, iii, 2, d, c)
(h) Addition of Water (See I, d, i, 5, e)
iv) Debris Removal 
(1) Remove Debris
(a) Removed Debris (STRESSOR)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
(d) Use of Heavy Equipment (TERMINAL)
(e) Use of Vehicles Off-Road (TERMINAL)
(f) Walk Through Habitat (TERMINAL)
(2) Stockpile Debris 
(a) Debris Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(3) Dispose of Debris 
(a) Haul Debris Offsite 
(a) Use of Heavy Equipment (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(b) Use of Debris Disposal Areas
(a) Debris Stockpiles (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Walk Through Habitat (TERMINAL)
(d) Use of Hand Tools (TERMINAL)
(e) Walk Through Habitat (TERMINAL)
c) Pre-Construction Activities
i) Sediment and Erosion Control
(1) Construct Berms
(a) Construct Earthen Berm 
(a) Earthen Berm (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Rock and Rock Outcrop Removal (See 1, b, ii)
(d) Redistribute Soils (See 1, b, iii, 1, d, ii)
(e) Install Silt Fence (See 1, b, iii, 2, d, b)
(f) Seed (See 1, b, iii, 2, d, c)
(g) Addition of Water (See 1, b, i, 5, e)
(h) Addition of Fertilizer (See 1, b, i, 5, f)
(b) Construct Asphalt Berm 
(a) Asphalt Berm (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Redistribute Soils (See 1, b, iii, 1, d, ii)
(d) Pour Concrete/Asphalt
1. Use Vehicles Off-Road (TERMINAL)
2. Use of Power Tools (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
5. Use of Heavy Equipment (TERMINAL)
(c) Construct Riprap Berm
(a) RipRap Berm (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Redistribute Soils (See 1, b, iii, 1, d, ii)
(d) Distribute Stone
1. Use Vehicles Off-Road (TERMINAL)
2. Use of Power Tools (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
5. Use of Heavy Equipment (TERMINAL)
(2) Construct Drainage Ditch
(a) Earthen Ditch (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Rock and Rock Outcrop Removal (1, b, ii)
(d) Excavation of Soils/Sediment (See 1, b, iii)
(e) Addition of Fill
(a) Use of Borrow Areas
1. Remove Vegetation (See 1, d, i)
2. Rock and Rock Outcrop Removal (1, d, ii)
3. Remove Soils (See 1, d, iii, 1)
4. Haul Soils Offsite (See 1, d, iii, 3, b)
(b) Stockpile Soils (See 1, d, iii, 2)
(c) Deposit Imported Soil
1. Foreign Soils (STRESSOR)
2. Stockpile Soils (See 1, d, iii, 2)
(d) Redistribute Soils (See 1, d, iii, 1, d, ii)
(f) Use of Riprap
(a) Stone Riprap (STRUCTURE)
(b) Granite Riprap (STRUCTURE) 
(c) Distribute Stone (See 1, c, i, 1, c, d)
(d) Revegetate Soils 
1. Seed (See 1, b, iii, 2, d, c)
2. Redistribute Vegetation Onsite (See 1, b, i, 5)
3. Add Plants
1. Plants (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
6. Addition of Water (See 1, b, i, 5, e)
7. Addition of Fertilizer (See 1, b, i, 5, f)
(3) Install Soil stabilization Matting
(a) Straw Matting (STRUCTURE)
(a) Use of Heavy Equipment (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(b) Polypropylene Matting (STRUCTURE)
(a) Use of Heavy Equipment (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(c) Coir Matting (STRUCTURE)
(a) Use of Heavy Equipment (TERMINAL)
(b) Use Vehicles Off-Road (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(4) Culvert Construction   
(a) Culvert (STRUCTURE)
(b) Topographic Survey of Project Site (See 1, a, i) 
(c) Install Cofferdam
(a) Cofferdam (STRUCTURE)
(b) Install Cofferdam
1. Use of heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Walk Through Habitat (TERMINAL)
(c) De-Water Channel
1. De-Watered Channel (STRUCTURE)
2. Water Pumps (STRUCTURE)
3. Increase Stream Flow (STRESSOR)
4. Use Vehicles Off-Road (TERMINAL)
5. Use of Hand Tools (TERMINAL)
6. Walk Through Habitat (TERMINAL)
7. Lay Hoses
1. Water Hoses (STRUCTURE)
2. Use Vehicles Off-Road (TERMINAL)
3. Walk Through Habitat (TERMINAL)
4. Use of Hand Tools (TERMINAL)
(d) Remove Vegetation (See 1, b, i)
(e) Excavation of soils/sediment (See 1, b, iii)
(f) Rock and Rock Outcrop Removal (See 1, b, ii)
(g) Debris Removal (See 1, b, iv) 
(h) Addition of Fill (See 1, c, i, 2, e)
(i) Insert Culvert
(a) Pre-Cast Culvert
1. Culvert (STRUCTURE)
2. Insert Culvert
1. Use of Heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Walk Through Habitat (TERMINAL)
3. Build Culvert Base
1. Lay Permeable Fabric (See 1, c, i, 4, j, c)
2. Lay Gravel/Aggregate/ Substrate (See 1, c, i, 4, j, d)
(b) Formed Culvert
1. Culvert (STRUCTURE)
2. Build Concrete Forms
1. Use of Heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
3. Use of Power Tools (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL)
5. Walk Through Habitat (TERMINAL)
3. Pour Concrete (See 1, c, i, 1, b, d)
4. Build Culvert Base (See 1, c, i, 4, i, a, 3)
(j) Install Drainage Pipes
(a) Dig Trench (See 1, b, iii, 2, d, b, 1) 
(b) Addition of Fill (See 1, c, i, 2, e)
(c) Lay Permeable Fabric
1. Permeable Fabric (STRUCTURE)
2. Use of Vehicles Off-Road (TERMINAL)
3. Use of Heavy Equipment (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
(d) Lay Gravel/Aggregate Substrate
1. Gravel/Aggregate (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
(e) Lay Drainage Pipes
1. Drainage Pipes (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
(f) Cover Pipes
1. Lay Permeable Fabric (See 1, c, i, 4, j, c)
2. Lay Gravel/Aggregate/ Substrate (See 1, c, i, 4, j, d)
3. Addition of Fill (See 1, c, i, 2, e)
4. Redistribute Soils Onsite (See 1, b, iii, 1, d, b)
(g) Revegetate Soils (See 1, c, I, 2, f, d)
(k) Remove Cofferdam
1. Use of heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Walk Through Habitat (TERMINAL)
(5) Dispose of Runoff
(a) Connect to Sewer System 
(a) Sanitary Sewer System
1. Use of Power Tools (TERMINAL)
2. Use of Hand Tools (TERMINAL)
(b) Stormwater System
1. Use of Power Tools (TERMINAL)
2. Use of Hand Tools (TERMINAL)
(b) Outflow into Natural Drainage 
(6) Dispose of Sediment
(a) Dispose of Soils/Sediment (See 1, b, iii, 3)
(7) Construct Sedimentation/Erosion Control/Dewatering Basins
(a) Temporary Sedimentation Control
(a) Construct Temporary Basin
1. Basin (STRUCTURE)
2. Remove Vegetation (See 1, b, i)
3. Excavation of soils/sediment (See 1, b, iii)
4. Rock and Rock Outcrop Removal (See 1, b, ii)
5. Lay Permeable Fabric (See 1, c, i, 4, j, c)
6. Lay Gravel/Aggregate Substrate (See 1, c, i, 4, j, d)
7. Install Drainage Pipes (See 1, c, i, 4, i)
8. Dispose of Runoff  (See 1, c, i, 5)
9. Dispose of Soils/Sediment (See 1, b, iii, 3)
10. Addition of Water (STRESSOR)
(b) Install Temporary Sedimentation Bag 
1. Sediment Bag (STRUCTURE)
2. Placement of Hay Bales (See 1, b, iii, 2, d, a)
3. Lay Permeable Fabric (See 1, c, i, 4, j, c)
4. Lay Gravel/Aggregate Substrate (See 1, c, i, 4, j, d)
5. Lay Hoses 
1. Hoses (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
6. Dispose of Runoff  (See 1, c, i, 5)
7. Dispose of Sediment Bag
1. Use of Heavy Equipment (TERMINAL)
2. Walk Through Habitat (TERMINAL)
3. Use of Hand Tools (TERMINAL)
8. Addition of Water (STRESSOR)
(c) Deploy Sediment Filter Tank
1. Sediment Tank (STRUCTURE)
2. Lay Hoses (See I, c, i, 7, a, b, 5)
3. Use of Heavy Equipment (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
6. Dispose of Runoff (See 1c, i, 5)
7. Dispose of Soil/Sediment (See 1, b, iii, 3)
8. Addition of Water (STRESSOR)
(b) Stormwater Management Basin
(a) Construct Basin
1. Basin (STRUCTURE) 
2. Remove Vegetation (See 1, b, i)
3. Rock and Rock Outcrop Removal (See 1, b, ii)
4. Excavation of soils/sediment (See 1, b, iii)
5. Install Clay substrate
1. Clay Substrate (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Walk Through Habitat (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL)
5. Use of Hand Tools (TERMINAL)
6. Install Sand Substrate
1. Sand Substrate (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Walk Through Habitat (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL)
5. Use of Hand Tools (TERMINAL)
7. Install Permeable Fabric (See 1, c, i, 4, j, c)
8. Lay Non-permeable fabric
1. Non-Permeable Fabric (STRUCTURE)
2. Use of Vehicles Off-Road (TERMINAL)
3. Use of Heavy Equipment (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
9. Install Drainage Pipes (See 1, c, i, 4, i)
10. Construct Concrete Channel (water collection point)
1. Concrete Channel (STRUCTURE)
2. Pour Concrete/Asphalt (See 1, c, i, 1, b, d)
11. Use of Riprap (See 1, c, i, 2, f)
12. Revegetate Soils (See 1, c, i, 2, f, d)
13. Install Concrete Overflow Structure
1. Pour Concrete/Asphalt (See 1, c, i, 1, b, d)
14. Drainage ditch (See 1, c, i, 2)
15. Install Security Fencing 
1. Security Fence (STRUCTURE)
2. Remove Vegetation (See 1, b, i)
3. Rock and Rock Outcrop Removal (See 1, b, ii) 
4. Debris Removal (See 1, b, iv)
5. Excavation of Soils/Sediment (See 1,b, iii)
6. Pour Concrete/Asphalt (See 1, c, i, 1, b, d)
7. Install Fence Posts 
i. Use of Vehicles Off-Road (TERMINAL)
ii. Use of Heavy Equipment (TERMINAL)
iii. Use of Hand Tools (TERMINAL)
iv. Walk Through Habitat (TERMINAL)
8. Hang Fencing 
i. Use of Vehicles Off-Road (TERMINAL)
ii. Use of Heavy Equipment (TERMINAL)
iii. Use of Hand Tools (TERMINAL)
iv. Use of Power Tools (TERMINAL)
v. Walk Through Habitat (TERMINAL)
16. Install Check Dam 
1. Install Hay Bale Check Dam
i. Placement of Hay Bales (See 1, b, iii, 2, d, a)
ii. Lay Gravel/Aggregate (See 1, c, i, 4, j, d)
iii. Lay Permeable Fabric (See 1, c, i, 4, j, c)
iv. Use of Riprap (See 1, c, i, 2, f)
2. Install Stone Check Dam
i. Stone Check Dam (STRUCTURE)
ii. Lay Gravel/Aggregate (See 1, c, i, 4, j, d)
iii. Lay Permeable Fabric (See 1, c, i, 4, j, c)
iv. Use of Riprap (See 1, c, i, 2, f)
17. Install Coir matting (See 1, c, i, 3, c)
18. Install Silt Fence (See 1, b, iii, 2, d, b)
19. Addition of Water (STRESSOR)
ii) Construct Workspace/Staging Area
(1) Vegetated Workspace/Staging Area
(a) Vegetated Work Pad (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Rock and Rock Outcrop Removal (See 1, b, ii) 
(d) Excavation of Soils/Sediment (See 1, b, iii)
(e) Debris Removal (See 1, b, iv)
(f) Addition of Fill (See 1, c, i, 2, e)
(g) Sediment and Erosion Controls (See 1, c, i)
(h) Install Silt Fence (See 1, b, iii, 2, d, b)
(i) Install Caution Fence (See 1, b, iii, 3, c, f)
(j) Install Security Fence (See 1, c, i, 7, b, a, 15) 
(2) Gravel/Aggregate Workspace/Staging Area
(a) Gravel Work Pad (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Rock and Rock Outcrop Removal (See 1, b, ii) 
(d) Excavation of Soils/Sediment (See 1, b, iii)
(e) Debris Removal (See 1, b, iv)
(f) Addition of Fill (See 1, c, i, 2, e)
(g) Lay Permeable Fabric (See 1, c, i, 4, j, c)
(h) Lay Gravel/Aggregate Substrate (See 1, c, i, 4, j, d)
(i) Sediment and Erosion Controls (See 1, c, i)
(j) Install Silt Fence (See 1, b, iii, 2, d, b)
(k) Install Caution Fence (See 1, b, iii, 3, c, f) 
(l) Install Security Fence (See 1, c, i, 7, b, a, 15) 
iii) Erect Outdoor Lighting 
(1) Construct Outdoor Lighting
(a) Erect Light Support Structure 
(a) Light Pole (STRUCTURE)
(b) Remove Vegetation (See 1, b, i)
(c) Rock and Rock Outcrop Removal (See 1, b, ii) 
(d) Debris Removal (See 1, b, iv)
(e) Excavation of Soils/Sediment (See 1,b, iii)
(f) Pour Concrete/Asphalt (See 1, c, i, 1, b, d)
(g) Place Support Structure
1. Use of Vehicles Off-Road (TERMINAL)
2. Use of Heavy Equipment (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Use of Power Tools (TERMINAL)
1. Walk Through Habitat (TERMINAL) 
(b) Power Lighting
(a) String Overhead Power lines
1. Power Lines (STRUCTURE)
2. Use of Vehicles Off-Road (TERMINAL)
3. Use of Heavy Equipment (TERMINAL)
4. Walk Through Habitat (TERMINAL)
5. Use of Hand Tools (TERMINAL)
(b) Bury Power Lines
1. Buried Power Line (STRUCTURE)
2. Remove Vegetation (See 1, d, i)
3. Rock and Rock Outcrop Removal (See 1, d, ii) 
4. Excavation of Soils/Sediment (See 1, d, iii)
5. Lay Permeable Fabric (See 1, c, i, 4, j, c)
6. Lay Aggregate/Gravel Substrate (See 1, c, i, 4, j, d)
iv) Construct Access Roads
(1) Construct Gravel/Aggregate/Stone Road 
(a) Access Road (STRUCTURE)
(b) Remove Vegetation (See 1, d, i)
(c) Rock and Rock Outcrop Removal (See 1, d, ii) 
(d) Excavation of Soils/Sediment (See 1, d, iii)
(e) Debris Removal (See 1, d, iv)
(f) Addition of Fill (See 1, c, i, 2, e)
(g) Lay Permeable Fabric (See 1, c, i, 4, j, c)
(h) Lay Gravel/Aggregate Substrate (See 1, c, i, 4, j, d)
(2) Mat Road Construction
(a) Access Road (STRUCTURE)
(b) Remove Vegetation (See 1, d, i)
(c) Rock and Rock Outcrop Removal (See 1, d, ii) 
(d) Excavation of Soils/Sediment (See 1, d, iii)
(e) Debris Removal (See 1, d, iv)
(f) Addition of Fill (See 1, d, v)
(g) Install Soil Stabilization Matting (1, d, vi, 2, a, h)
d) Construct Road
i) Rough Grading
(1) Altered Contours (STRESSOR)
(2) Excavation of Soils (See 1, b, iii)
(3) Redistribution of Soils (See 1, b, iii, 1, d, b)
(4) Addition of Fill (See 1, c, i, 2, e)
(5) Compact Soils 
(a) Compacted Soils (STRESSOR)
(b) Use of Heavy Equipment (TERMINAL)
ii) Install Drainage
(1) Sediment and Erosion Controls (See 1, c, i)
iii) Finish Grading
(1) Lay Aggregate Substrate (See 1, c, i, 4, i, d)
(2) Grading (See 1, b, iii, 1, d)
(3) Compact Soils (See 1, d, i, 5)
iv) Surface Road
(1) Asphalt Road
(a) Asphalt Surface (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(2) Concrete Road
(a) Concrete Surface (STRUCTURE)
(b) Place Wire Baskets
(a) Wire Baskets (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Place Rebar
(a) Rebar (TERMINAL)
(d) Pour Concrete (See 1, c, i, 1, b, d)
(e) Saw Cut Grooves
(a) Use of Heavy Equipment (TERMINAL)
(3) Stripe Road
(a) Use of Heavy Equipment (TERMINAL)
v) Install Guard Rail
(1) Excavation of Soils (See 1, b, iii)
(2) Build Concrete Footings (See 1, d, vi, 2, b, b)
(3) Erect Rail Supports
(a) Rail Supports (STRUCTURE)
(b) Use of Hand Tools (TERMINAL)
(4) Surface Area Under Guard Rail
(a) Vegetation
(a) Revegetate Soils (See 1, c, i, 2, f, d)
(b) Broken Stone
(a) Broken Stone Substrate (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
e) Construct a Bridge
i) Bridge (STRUCTURE)
ii) Install Piers
(1) Construct In-Water Pilings
(a) Install Coffer Dam  (See 1, c, i, 4, c)
(b) Excavation of Soil (See 1, b, iii)
(c) Drive Support Beams
(a) Support Beams (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(d) Build Concrete Footings (See 1, j, ii, 3, b)
(e) Erect Pilings
(a) Pre-Cast Pilings
1. Piling (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Walk Through Habitat (TERMINAL)
(b) Build Pilings
1. Piling (STRUCTURE)
2. Place Steel Cage
1. Steel Cage (STRUCTURE)
3. Pour Concrete (See 1, c, i, 1, b, d)
(2) Construct Terrestrial Pilings
(a) Excavation of Soils (See 1, b, iii)
(b) Drive Support Beams (See 1, e, ii, 1, c)
(c) Build Concrete Footings (See 1, d, vi, 2, b, b)
(d) Erect Pilings (See 1, e, i, 1, e) 
iii) Construct Abutment Walls
(1) Abutment Walls (STRUCTURE)
(2) Build Concrete Forms (See 1, c, i, 4, i, b, 2)
(3) Pour Concrete (See 1, c, i, 1, b, d)
iv) Build Bridge Deck
(1) Pre-Cast Bridge Deck
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(2) Construct Bridge Deck
(a) Place Steel Beams
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(b) Lay Bridge Forms
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(c) Install Reinforcing Steel
(a) Place Wire Baskets (See 1, d, iv, 2, b)
(b) Place Rebar (See 1, d, iv, 2, c)
(d) Pour Concrete (See 1, c, i, 1, b, d)
v) Finish Bridge Surface
(1) Apply Surface Coat
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(2) Saw Cut Grooves (See 1, d, iv, 2, e)
(3) Stripe Road (See 1, d, iv, 3)
vi) Install Bridge Parapets
(1) Pre-Cast Parapets
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(2) Build Parapets
(a) Build Concrete Forms (See 1, c, i, 4, i, b, 2)
(b) Pour Concrete (See 1, c, i, 1, b, d)
vii) Install Bridge Railings
(1) Use of Heavy Equipment (TERMINAL)
(2) Use of Power Tools (TERMINAL)
(3) Use of Hand Tools
viii) Demolition of Existing Bridge
(1) Bridge Removal (TERMINAL)
(2) Removal of Decking
(a) Blasting (TERMINAL)
(b) Debris Removal (See 1, b, iv)
(c) Use of Heavy Equipment (TERMINAL)
(d) Use of Power Tools (TERMINAL)
(e) Use of Hand Tools (TERMINAL)
(3) Removal of Pilings
(a) Install Cofferdam (See 1, c, i, 4, c)
(b) Remove Pilings
(a) Use of Heavy Equipment (TERMINAL)  
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(c) Remove Cofferdam (See 1, c, i, 4, k)
f) Parking Lot Construction
i) Parking Lot (STRUCTURE)
ii) Rough Grading
(1) Altered Contours (STRESSOR)
(2) Excavation of Soils (See 1, b, iii)
(3) Redistribution of Soils (See 1, b, iii, 1, d, b)
(4) Addition of Fill (See 1, c, i, 2, e)
(5) Compact Soils 
(a) Compacted Soils (STRESSOR)
(b) Use of Heavy Equipment (TERMINAL)
iii) Install Drainage
(1) Sediment and Erosion Controls (See 1, c, i)
iv) Finish Grading
(1) Lay Aggregate Substrate (See 1, c, i, 4, i, d)
(2) Grading (See 1, b, iii, 1, d)
(3) Compact Soils (See 1, d, i, 5)
v) Surface Parking Lot
(1) Concrete Surface (STRUCTURE)
(2) Place Wire Baskets
(a) Wire Baskets (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(3) Place Rebar
(4) Pour Concrete (See 1, c, i, 1, b, d)
g) Noise Wall Construction
i) Noise Wall (STRUCTURE)
ii) Drive Support Beams (See 1, e, i, 1, c)
iii) Build Concrete Footings (See 1, d, vi, 2, b, b)
iv) Install Pre-Cast Noise Wall Sections
(1) Use of Heavy Equipment (TERMINAL)
(2) Use of Power Tools (TERMINAL)
(3) Use of Hand Tools (TERMINAL)
h) Construct Sidewalk/Bike Path
i) Rough Grading
(1) Altered Contours (STRESSOR)
(2) Excavation of Soils (See 1, b, iii)
(3) Redistribution of Soils (See 1, b, iii, 1, d, b)
(4) Addition of Fill (See 1, c, i, 2, e)
(5) Compact Soils 
(a) Compacted Soils (STRESSOR)
(b) Use of Heavy Equipment (TERMINAL)
ii) Install Drainage
(1) Sediment and Erosion Controls (See 1, c, i)
iii) Finish Grading
(1) Lay Aggregate Substrate (See 1, c, i, 4, i, d)
(2) Grading (See 1, b, iii, 1, d)
(3) Compact Soils (See 1, d, i, 5)
iv) Surface Road (See 1, d, iv)
i) Install Signage
i) Erect Sign Supports
(1) Sign Supports (STRUCTURE)
(2) Excavation of Soils (See 1, b, iii)
(3) Pour Concrete (See 1, c, i, 1, b, d)
ii) Hang Signs
(1) Sign (STRUCTURE)
(2) Use of Power Tools (TERMINAL)
(3) Use of Hand Tools (TERMINAL)
j) Install Utilities
i) Install Power Lines
(1) Install Electrical Poles
(a) Install Electrical Poles
(a) Excavation of Soils (See 1, b, iii)
(b) Erect Electrical Poles
1. Use of Heavy Equipment (TERMINAL)
2. Use Vehicles Off-Road (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
(b) Install Transformers/Lines
(a) Electrical Lines (STRUCTURE)
(b) Use of Heavy Equipment (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(e) Use of Power Tools (TERMINAL)
(f) Use of Hand Tools (TERMINAL)
ii) Install Lights/Street Lights/RR Warning Devices
(1) Light Poles (STRUCTURE)
(2) Lay Electrical Lines
(a) Dig Trench (See 1, b, iii, 2, d, b, 1)
(b) Lay Electrical Lines
(a) Lay Permeable Fabric (See 1, c, i, 4, j, c)
(b) Lay Gravel/Aggregate Substrate (See 1, c, i, 4, j, d)
(c) Lay Electrical line
1. Use of Heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
3. Use of Power Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
5. Use Vehicles Off-Road (TERMINAL)
(c) Cover Electrical Lines
(a) Redistribute Soils (See 1, b, iii, 1, d, b)
(d) Revegetate Soils (See 1, c, i, 2, f, d)
(3) Construct Footings
(a) Excavation of Soils (See 1, b, iii)
(b) Build Concrete Footings
(a) Concrete Footings (STRUCTURE)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
(d) Walk Through Habitat (TERMINAL)
(e) Use Vehicles Off-Road (TERMINAL)
(c) Pour Concrete/Asphalt (See 1, c, i, 1, b, d) 
(4) Erect Light Poles 
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Power Tools (TERMINAL)
(c) Use of Hand Tools (TERMINAL)
(d) Use Vehicles Off-Road (TERMINAL)
(5) Attach Light Fixtures
(a) Use of Heavy Equipment  (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
k) Restoration
i) Staging Areas
(1) Remove Gravel
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(2) Remove Matting
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(3) Grading (See 1, b. iii. 1, d)
(4) Revegetate Soils (See 1, c, i, 2, f, d)
ii) Access Roads
(1) Remove Gravel (See 1, k, i, 1)
(2) Grading (See 1, b, iii, 1, d)
(3) Revegetate Soils (See 1, c, i, 2, f, d)
iii) Right-of-Ways 
(1) Remove Vegetation (See 1, b, i)
(2) Grading (See 1, b. iii. 1, d)
(3) Revegetate Soils (See 1, c, i, 2, f, d)
(4) Use of Herbicide
(a) Use Herbicides (TERMINAL)
(b) Walk Through Habitat (TERMINAL)
(c) Use Vehicles Off-Road (TERMINAL)
l) Structure Maintenance
i) Maintain Basin 
(1) Maintain Vegetation
(a) Remove Vegetation (See 1, d, i)
(b) Use of Herbicides (See 1, k, iii, 4)
(c) Plant Vegetation (See 1, d, I, 5, d)
(2) Dewater (TERMINAL)
(3) Remove Sediment (See 1, d, vi, 5)
(4) Repair Replace Fabric
(a) Lay Permeable Fabric (See 1, c, i, 4, j, c)
(b) Lay Non-Permeable Fabric (See 1, d, vi, 6, b, a, 1, 7)
(5) Replace Sand/Clay Substrate
(a) Install Sand Substrate (See 1, d, vi, 6, b, a, 1, 4)
(b) Install Clay Substrate (See 1, d, vi, 6, b, a, 1, 5)
(6) Replace riprap
(a) Use of Riprap (See 1, d, vi, 2, a, f)
(7) Repair/Replace Fencing
(8) Install Fencing (See 1, d, vi, 6, b, a, 1, 14)
ii) Culvert Maintenance
(1) Culvert Cleaning
(a) Cleaning/Flushing Pipe/Inlet
(a) Sediment/Debris Removal
1. Sediment/Debris Removal by Hand
1. Walk Through Habitat (TERMINAL)
2. Use of Heavy Equipment (TERMINAL)
3. Use of Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
2. Sediment/Debris Removal by Heavy Machinery
1. Vacuum Sediment/Debris
i. Use of Heavy Equipment (TERMINAL)
ii. Walk Through Habitat (TERMINAL)
iii. Use of Vehicles Off-Road (TERMINAL)
2. Use Bucket Truck to Remove Sediment/Debris
i. Use of Heavy Equipment (TERMINAL)
ii. Walk Through Habitat (TERMINAL)
iii. Use of Vehicles Off-Road (TERMINAL)
(2) Culvert Repair 
(a) Repair Concrete 
(a) Install Cofferdam (See 1, c, i, 4, c)
(b) De-Water Channel (See 1, c, i, 4, c, c)
(c) Remove Vegetation (See 1, b, i)
(d) Excavation of Soils (See 1, b, iii)
(e) Remove Damaged Concrete
1. Use of Heavy Equipment (TERMINAL)
2. Walk Through Habitat (TERMINAL)
3. Use Vehicles Off-Road (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Use of Power Tools (TERMINAL)
6. Dispose of Debris (See 1, b, iv, 3)
(f) Replace Concrete
1. Build Concrete Forms (See 1, c, i, 4, i, b, 2)
2. Pour Concrete (See 1, c, i, 1, b, d)
(b) Replace Culvert Liner
(a) Remove Culvert Liner
1. Use of Heavy Equipment (TERMINAL)
2. Use Vehicles Off-Road (TERMINAL)
3. Walk Through Habitat (TERMINAL)
4. Use of Hand Tools (TERMINAL)
5. Use of Power Tools (TERMINAL)
(b) Replace Culvert Liner  
1. Build Culvert Base (See 1, c, i, 4, i, a, 3)
(c) Fill Scours   
(a) Rip-Rap
1. Rip-Rap (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL)
5. Walk Through Habitat (TERMINAL)
(b) Grout-Filled Bags
1. Grout Bags (STRUCTURE)
2. Use of Heavy Equipment (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Use Vehicles Off-Road (TERMINAL)
5. Walk Through Habitat (TERMINAL)
iii) Road Maintenance 
(1) Resurface Road
(a) Mill Road
(a) Use Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
(b) Debris Removal (See 1, b, iv)
(c) Add Surface Material to Roadbed 
(a) Surface Road (See 1, d, iv)
(2) Right-of-Way Maintenance 
(a) Vegetated ROW 
(a) Remove Vegetation (See 1, b, i)
(b) Use of Herbicides (See 1, k, iii, 4)
(b) Non-Vegetated Treatment
(a) Replace Broken Stone
1. Use of Heavy Equipment (TERMINAL)
2. Use of Hand Tools (TERMINAL)
(b) Replace Permeable Fabric 
1. Remove Permeable Fabric
1. Use of Hand Tools (TERMINAL)
2. Lay Permeable Fabric (See 1, c, i, 4, i, c)
(3) Safety Hazard Removal
(a) Site Distance Clearing
(a) Tree Removal
1. Use of Heavy Equipment (TERMINAL)
2. Use of Power Tools (TERMINAL)
3. Use of Hand Tools (TERMINAL)
4. Walk Through Habitat (TERMINAL)
5. Use Vehicles Off-Road (TERMINAL)
(b) Debris Removal (See 1, b, iv) 
(4) Railroad Crossing Improvements 
(a) Replace/Upgrade Existing Railroad Warning Devices
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
(b) Resurface Crossing Area (See 1, l, iii, 1)
iv) Bridge Maintenance
(1) Resurface Deck (See 1, l, iii, 1, a)
(2) Bridge Painting
(a) Use of Heavy Equipment (TERMINAL)
(b) Use of Hand Tools (TERMINAL)
(c) Use of Power Tools (TERMINAL)
(3) Fill Scours (See 1, l, ii, 2, c) 
v) Slope Stabilization (Unsure of these processes)
(1) Gabion Baskets/Mattress
(2) Place Rip-Rap
(3) Articulated Concrete Block	
(4) Steel Sheeting
(5) Retaining Wall
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