Brief Descriptions of EWP Measures 
Identified in “Typical Costs of EWP Measures”

Flood Response

Restore Stream Channel Capacity

1. Clearing and Snagging: Removal of debris blockage within a stream.  Blockage usually consists of tree and shrub material and or trash, often accumulating at some restriction such as bridges, culverts, direction changes, etc.  Removal can be by labor and/or machine (e.g., backhoe).

2. Clearing and debris removal: Normally includes sediment removal, and may include some debris.  Would normally be done by machines such as loaders, excavators, dozers, etc.

Stabilize and Protect Streams & Stream Banks
Structural Measures
1. Jack Strings: Jacks (normally steel angle iron) attached to heavy steel cables, reaches typically 400 feet long or greater.  Usually placed at the toe of eroded bank, sometimes placed farther into the stream such as where the bank used to be.  Steel jacks are usually 16-feet in diameter, and placed 12.5 feet apart.  Anchored by concrete blocks, usually 40 to 100 feet from the edge of bank, buried about 10 feet deep.  Also can be anchored with steel piles, typically driven 20 feet into the stream channel.  Often includes side strings, which are additional jacks placed at an angle from the main jack line, placed between the main jack line and the eroded edge of bank.  The length of side strings should be included in the cost estimate, in addition to the length of main jack line.  For estimating the number of side strings, assume they tie into main jack line every 150 feet.

2. Rock Riprap: Often used for bank stabilization.  Typically 2-feet thick on a prepared 2:1 slope, with a toe excavated 3 feet or more into the channel.  Normally tied back (typically 20 feet) into the slope at the beginning and end of the length of bank to be stabilized.  Rock size varies, usually varies from 6 to 18 inches in diameter for smaller streams.  Availability and haul distance is a major factor in determining if this is a viable solution.  Can be grouted (Grouted Rock Riprap) when larger rock is not available, thinner section may provide adequate protection for higher velocities.  Use of grout should be limited to small areas, as it is structurally vulnerable to foundation failures from undermining.  Also, presents hard impenetrable surface that is undesirable for wildlife and natural healing, i.e., volunteer vegetation, sedimentation, etc.  
3. Stream Barbs: Often used in conjunction with rock riprap, extending from the riprapped bank into the stream, various degrees of orientation.  Used to direct flows and also to encourage sedimentation near the bank.

4. Rock Gabions: Rock baskets of various dimensions, such as 1-foot thick by 3 feet by 12 feet (mattresses), or 3’ by 3’ by 12’ baskets that can be stacked and wired together.  Rock size in the baskets can be smaller than the rock for loose riprap as it is contained within the wire baskets.  Rock is typically 4 to 8 inches in diameter.  Gabions are useful when steep slopes are required.  Loose rock riprap can be stable on 2:1 or flatter slopes, whereas gabions can be stacked much steeper, such as a rise of 3 feet per foot.  Requires tie back at upstream and downstream ends (typically 20 feet) and usually keyed into channel at least 3 feet.  If stacked steeply, bottom one or two layers of baskets often include 2 or 3 rows of baskets 3’ by 3’ by 12’ feet long.
5. Post & Wire Fabric Fence: Could be placed along the toe of a small stream similar to a jack line to slow water flow behind the fence to encourage sedimentation and to reduce attack on the stream bank.

6. Grade Control-Rock and wire: Provides an erosion resistant surface utilizing a layer of small rock (12-inch or less) riprap, usually 2 feet or less thick, covered with a wire mesh which is anchored down by installing tee posts through the rock and wire mesh and tying the mesh to the tee post.  Not as durable as rock gabions, and should be limited to smaller flows and depths.  This has been used on the downstream side of low flow crossings over primitive roads. 
7. Pipe (pile) Revetment: Used for larger streams.  Usually a double row of steel piles, driven 15 to 20 feet or more into stream bed.  Spacing of piles typically 10-feet apart, welded angle iron in between piles, wire mesh fencing attached.  Water flows through the revetment, is greatly slowed reducing attack on the bank and sedimentation behind revetment occurs.  This is a highly structured engineering approach to bank stabilization.  May not be suitable in mountain streams where massive rock will likely be encountered in stream beds.

8. Rock and Log Cribs: Good for smaller streams, especially where manual labor is plentiful and desired.  Square cribs are fashioned with logs and filled with rock riprap.
9. Willow mattress/vertical bundles/log revetment: Any of various bio-engineering applications implied by name, typically embedded on prepared slopes of small stream banks.  Requires reliable moisture to establish long term vegetation.

Vegetative Measures

1. Plantings: No narrative required.
2. Riparian Herbaceous Cover: No narrative required.
Flood Protection

Structural Measures

1. Dikes: Usually applies to restoration of existing but impaired dikes, as EWP can not be used to increase the level of pre-existing flood protection.  Availability of borrow materials to construct the dike is an important consideration.  Sometimes material between an existing dike and the stream is restricted due to cultural and biological issues.  Also, engineering properties of potential borrow sources must be considered.  

2. Flood Wall: Usually a concrete block wall to surround, for example, a well head, to keep flood waters away.

Non-structural Measures

1. Straw Bales: Obviously short term and soft measure.  Straw bales, anchored with stakes for low flows.  Sometimes used as a mitigation application while the construction of more permanent works is on going.

2. K-rails: Pre-cast concrete barriers used on highways, about 30-inches high.  Sometimes used to provide flood protection to keep the majority of the water away from an area.  These are very heavy and require heavy machines to set them in place.
Fire Response

Land Treatment

1. Mulching (hydro): Application of mulch by machine, often with seed mix and fertilizer simultaneously.  

2. Mulching (hand): Mulch applied by hand, for example, at 30 bales of straw per acre.

3. Seeding: Range seeding by drill, or by hand.  During a recent EWP event in another State, seed was applied by hand at 25 pounds per acre, $2.00 per pound, and $100 per acre labor. 
4. Contour Felling or Log Erosion Barriers: Felling of burned trees along contour of hill slopes to reduce erosion.

5. Straw Wattles: Placement of straw wattles on contours to reduce erosion.

6. Silt Fences: Placement of silt fences on contours, or at edges of waterways to reduce erosion and prevent intrusion of sediment into waterway.

7. Tilling: On contours, or perpendicular to prevailing winds to reduce erosion, and/or improve water infiltration.

8. Disking:
9. Check Dams-

a) Log Check Dams: Used on low flow streams or draws to prevent headcuts and/or to create sediment basins.  
b) Straw Bale Check Dams:  Used on low flow streams or draws to prevent headcuts and/or to create sediment basins.  
c) Debris Basins: As name implies, a basin that can either be a shallow excavation or created by a check dam in an existing swale to slow water and retain sediment.
Flood Protection

Structural Measures

1. Dikes: Usually applies to restoration of existing but impaired dikes, as EWP can not be used to increase the level of pre-existing flood protection.  Availability of borrow materials to construct the dike is an important consideration.  Sometimes material between an existing dike and the stream is restricted due to cultural and biological issues.  Also, engineering properties of potential borrow sources must be considered.    

2. Flood Wall: Usually a concrete block wall to surround, for example, a well head, to keep flood waters away.

Non-structural Measures

1. Straw Bales: Obviously short term and soft measure.  Straw bales, anchored with stakes for low flows.  Sometimes used as mitigation while the construction of more permanent works is on going.
2. K-rails:  Pre-cast concrete barriers used on highways, about 30-inches high.  Sometimes used to provide flood protection to keep the majority of the water away from an area.  These are very heavy and require heavy machines to set them in place.

Drought Impairment
Typical Measures

1. Prescribed Grazing:  As describe by Conservation Practice Standard.
2. Deferred Grazing: No narrative required.
