
Effects Determination Criteria Instructions for Canada Lynx 
 
The Lynx Conservation and Assessment Strategy 2000 (LCAS) represents the best 
scientific information currently available on lynx ecology, habitat requirements, and risk 
factors.  The LCAS identifies management actions that will reduce risks and minimize 
adverse effects.  Effects determination criteria for Canada lynx were primarily derived 
from the LCAS standards, guidelines, objectives, and conservation measures.  The user of 
this consultation process should refer to the conservation measures outlined in the LCAS, 
and be cognizant of the differences between programmatic and project level assessments.  
This is an especially important step for identifying whether a project needs both a 
programmatic and project level of assessment.  For example, many types of vegetative 
treatments must be assessed based on the existing conditions within a lynx analysis unit 
(LAU) (programmatic level), and the site-specific conditions of the area proposed for 
treatment (project level). 
 
All terms used in the effects determination criteria are as defined in the LCAS. The 
terms, “lynx habitat”, “foraging habitat” and “denning habitat” by definition in the 
LCAS, do not occur outside a LAU unless otherwise noted. 
 
Each Activity Type, Activity Component, and Work Element associated with the 
proposed action should be compared to the conditional statements to determine which 
criteria apply to the project.  Criteria are provided based on the applicability of the 
conditional statements.  More than one conditional statement may apply to a single 
proposed action, so be sure to review all conditional statements.  Compare the proposed 
action to the criteria (if applicable) for all conditional statements that are consistent with 
the proposed action. 
 
If the final effect of all appropriate conditional statements for all Activity Types, Activity 
Components, and Work Elements included in the proposed action is no effect, then the 
project as a whole is no effect to Canada lynx.  If the final effect based on all appropriate 
conditional statements is a combination of not likely to adversely affect and no effect, the 
proposed action as a whole is not likely to adversely affect the Canada lynx. 
 
Reference 
 
Canada Lynx Conservation Assessment and Strategy, 2nd Edition August 2000.  USDA 
Forest Service, USDI Fish and Wildlife Service, USDA Bureau of Land Management, 
and USDI National Park Service.  Forest Service Publication #R1-00-53, Missoula, MT.  
142 pp. 





Species:  Canada Lynx 

Activity Type:  All 

Activity Component:  All  

Work Element:  All  

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 
Project occurs within one mile of 
a known denning site where 
kittens are present (either within 
or outside of a LAU) 

Lynx mortality at an 
active denning site 

Potentially 
Adverse 

Project implementation does not 
occur between May 1 and August 
1 

Kittens most likely are physiologically 
mature enough and mobile enough to 
avoid activity 

Not Likely To 
Adversely 
Affect 

Project could alter denning habitat  
within a LAU 

Lynx denning habitat 
alteration 

Potentially 
Adverse 

Upon project completion, >10% 
of the LAU is in well distributed 
denning habitat across the LAU 

Adequate denning habitat most likely 
has been retained in a well distributed 
manner across the landscape to meet 
the needs of reproducing lynx (LCAS 
7-4) 

Not Likely To 
Adversely 
Affect 

Project could result in compaction 
of snow within LAUs 

Snow compaction 
could provide access 
for competing 
predators 

Potentially 
Adverse 

There is no net increase of over-
the-snow groomed trails and/or 
designated routes within an 
LAU. 

Starvation is the primary cause of lynx 
mortality and additional access for 
competitive predators could result in 
loss of prey. 

Note Likely to 
Adversely 
Affect 

Activity involves planting or 
seeding in lynx habitat 

Habitat modification Potentially 
Adverse 

Use only native species, or in the 
case of grass seeding use non-
native species that will lead to 
establishment of native species 
and successional pathways for 
lynx habitat (see LCAS pp. 7-10 
and 7-17) 

Lynx habitat should be managed to 
achieve mid-seral or higher 
conditions, thereby providing 
maximum natural cover for lynx prey. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Defensible Space 

Activity Component:  All except where otherwise noted 

Work Element:  All except where otherwise noted 
 This Work Element includes ALL Work Elements within ALL Activity Components within this Activity Type 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Precommercial thinning occur 
within lynx habitat 

Habitat modification Potentially 
Adverse 

Project occurs no further than 
200 feet from human structures 
such as summer homes, year-
round residences, administrative 
sites and their out buildings (See 
LCAS pp. 2-4, 2-5, 7-6) 

The following criteria, located 
within the All Activity Type, 
need NOT be met for this 
activity: 

1. <30% of lynx habitat in the 
LAU is in an unsuitable 
condition; AND 

2. <15% of lynx habitat in an 
LAU has been converted to 
an unsuitable condition in the 
last 10 years (LCAS 7-5) 

Lynx level of use around these 
structures is reduced because of 
existing habitat quality and human 
disturbance.  Resultant effects to lynx 
of limited habitat modification are not 
considered adverse. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Recreation Facilities and Operations 

Activity Component:  All except where otherwise noted 

Work Element:  All except where otherwise noted 
 This Work Element includes ALL Work Elements within ALL Activity Components within this Activity Type 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Project occurs at or is an 
expansion of an existing facility. 

Permanent loss of 
lynx habitat 

Potentially 
Adverse 

Project implementation will not 
remove or modify more than 15 
acres of lynx habitat. 

The following criteria, located 
within the All Activity Type, 
need NOT be met for this 
activity: 

1. <30% of lynx habitat in the 
LAU is in an unsuitable 
condition; AND 

2. <15% of lynx habitat in an 
LAU has been converted to 
an unsuitable condition in the 
last 10 years (LCAS 7-5) 

Lynx level of use around existing 
facilities is reduced because of 
existing habitat quality and human 
disturbance.  Resultant effects to lynx 
of limited habitat modification are not 
considered adverse. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Reforestation 

Activity Component:  Animal Damage Control 

Work Element:  Chemical application, above and below ground 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Activity occurs in lynx habitat Non-target mortality 
of lynx or lynx prey 

Potentially 
Adverse 

Chemicals are applied below 
ground and specifically target 
pocket gophers. 

Chemicals are not accessible to lynx 
or lynx prey. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Reforestation 

Activity Component:  Animal Damage Control 

Work Element:  Use of snap traps for animal removal 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Activity occurs in lynx habitat Lynx prey reduction Potentially 
Adverse 

Locate traps so that lynx prey 
(such as red squirrels) will not be 
incidentally caught. 

Lynx prey will not be reduced. Not Likely to 
Adversely 
Affect 

19-Dec-03 Reforestation Animal Damage Control Use of snap traps for animal removal Page 6 of 9 



Species:  Canada Lynx 

Activity Type:  Roads and Roads Maintenance 

Activity Component:  New Construction / Reconstruction 

Work Element:  All except where otherwise noted 
 This Work Element includes ALL Work Elements within this Activity Component 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Project occurs at or is an 
expansion of an existing road that 
is regularly used by people. 

Permanent loss of 
lynx habitat 

Potentially 
Adverse 

Project implementation will not 
remove or modify more than 15 
acres of lynx habitat. 

The following criteria, located 
within the All Activity Type, 
need NOT be met for this 
activity: 

1. <30% of lynx habitat in the 
LAU is in an unsuitable 
condition; AND 

2. <15% of lynx habitat in an 
LAU has been converted to 
an unsuitable condition in the 
last 10 years (LCAS 7-5) 

Lynx level of use around existing 
roads used by people is reduced 
because of existing habitat quality and 
human disturbance.  Resultant effects 
to lynx of limited habitat modification 
are not considered adverse. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Roads and Roads Maintenance 

Activity Component:  Road Maintenance 

Work Element:  Roadside brushing 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Project occurs within lynx habitat Habitat modification Potentially 
Adverse 

Roadside brushing (see LCAS 
page 2-10) does not occur where 
human health and safety is not at 
risk. 

Lynx level of use around existing 
roads used by people is reduced 
because of existing habitat quality and 
human disturbance.  Resultant effects 
to lynx of limited habitat modification 
are not considered adverse. 

Not Likely to 
Adversely 
Affect 
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Species:  Canada Lynx 

Activity Type:  Trails and Trail Maintenance 

Activity Component:  Construction/Reconstruction/Heavy Maintenance 

Work Element:  All except where otherwise noted 
 This Work Element includes ALL Work Elements within this Activity Component 

Conditional Statement Effects Pathway Potential Effect Project Criteria Rationale Final Effect 

Project occurs at or is an 
expansion of an existing trail that 
is regularly used by people. 

Permanent loss of 
lynx habitat 

Potentially 
Adverse 

Project implementation will not 
remove or modify more than 15 
acres of lynx habitat. 

The following criteria, located 
within the All Activity Type, 
need NOT be met for this 
activity: 

1. <30% of lynx habitat in the 
LAU is in an unsuitable 
condition; AND 

2. <15% of lynx habitat in an 
LAU has been converted to 
an unsuitable condition in the 
last 10 years (LCAS 7-5) 

Lynx level of use around existing 
trails used by people is reduced 
because of existing habitat quality and 
human disturbance.  Resultant effects 
to lynx of limited habitat modification 
are not considered adverse. 

Not Likely to 
Adversely 
Affect 
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side of the road.  Chainsaws are used to cut and remove fallen logs from the roadway and 
roadsides. 
 
Opening Closed Roads, including logging out, snowplowing - This occurs for special situations 
such as commercial thinning, prescribed fire activities, fire suppression or fire rehabilitation 
activity.  During emergency situations, closed roads may be opened to allow emergency vehicles 
and personnel access.  Opening closed roads may require removing barriers, knocking down 
water bars, clearing vegetation in the travel way, snowplowing, and/or reconditioning other 
roadway features.  Temporary culvert crossings of streams may be installed with bedding and 
clean backfill.  Closed roads that have been opened may then need to be closed after use.   

• Logging Out - Logging out refers to the removal of downed trees from the roadbed or 
roadsides; GO TO Mechanical Treatments Activity Type for the description of Work 
Elements to describe logging operations.  

• Snowplowing - Snowplowing may be used to open a closed road for emergency 
purposes.  GO TO Reforestation Activity Type, Access for reforestation Activities 
Activity Component, Opening closed roads, including snowplowing Work Element for 
the description of snowplowing. 

 
Ditch Cleanout - Ditch cleaning is necessary when ditches no longer meet the objective of 
transporting water to the next cross drain or away from a road or culvert.  Water running down 
the road can increase road surface generated sedimentation, and may overload the next drainage 
structure, causing a fill failure.  Grass, brush, and minor debris is left in place to stabilize the 
surface, trap sediment, and slow the velocity of water, as long as the ditch adequately handles the 
expected flow without scour damage to other facilities.  Excess material generated through these 
actions is loaded on a dump truck and hauled to pre-approved disposal sites.  Sometimes suitable 
fines are used to replace lost ones in the aggregate surface of the road.  A bulldozer or grader 
cleans ditches by dropping a corner of the blade into the ditch pushing material along.  
Occasionally an excavator is used to cleanout ditches that have been filled in by large amounts 
material and/or vegetation.  This re-establishes designed road drainages.   
 
Culvert Maintenance - Cleaning culvert inlets or upgrading is done when they no longer 
effectively handle expected water and storm events.  Culverts are also upgraded to better 
facilitate the passage of fish.  Upgrading can require replacing a culvert that is too small, 
changing the inlet structure to better handle flows and debris, or adding more culverts to reduce 
existing impacts on roadside ditches.  Sometime when replacing a temporary culvert in a live 
stream, backfill such as drain rock is used.  This allows for culvert installation directly in the 
water with no additional compaction needed for the backfill.  No additional sedimentation of the 
stream will result. 
   
Road Restoration  
 
This is a relatively new term and often involves components used for both maintenance and 
reconstruction.  Generally, the function of road restoration is to improve road drainage capacity 
and to add a margin of safety for increased flow.  Restoration can reduce the need for recurrent 
road maintenance.  Additional cross drains, rolling dips and/or enlarging culverts are common 
restoration measures.    



  
Environmental consequences from fires can put additional pressure on structures and other road 
features needed for proper functioning.  Vegetation can be burned off stabilized slopes and 
banks, increasing the probability of erosion and mass sliding; very hot burns can cause soils to 
become hydrophobic.  Water yield can be magnified several times over putting increased stress 
on culverts and drainage capacity.  Woody debris becomes mobilized making drainage plugging 
a problem.   
 
Stormproofing – This involves the implementation of management practices that substantially 
reduce the potential for erosion, sedimentation, and mass wasting, while still allowing road use.  
Stormproofing for road restoration may require constructing dips or waterbars, installing 
additional culverts, and/or upgrading existing culverts with larger, newer, or with special inlet 
sections and/or debris racks.  It may also involve reshaping the roadway, disconnecting ditches 
(diverting flow – not relying on ditch flow) and surfacing the roadway.  Slope stability can be 
restored with re-vegetating efforts such as seeding, fertilizing, mulching, vegetation mats, or 
sediment filters.  See the Reforestation and Range Infrastructure Activity Types for additional re-
vegetation information.  Vegetative re-growth and forest litter, now allowed to accumulate on the 
roadbed, enables the road surface to regain its hydrological function.  
 
Bridge Replacement – Bridges are replaced when they are destroyed by fire or have become too 
old to function safely.  Bridges are also replaced when they cannot provide access and mobility 
as needed (e.g., updating from single to double lane), and/or when the original design cannot 
pass anticipated flood flow events.  Bridge replacement can range from replacing the decking, 
deck or the entire bridge including the abutments.  Bridge replacement procedures will vary 
according to the design, size, type and configuration of the bridge.  Large cranes and other heavy 
equipment are used to remove and install bridges.  Minor short-term impacts to water quality are 
likely to occur.   
 
Installation of Drainage Dips and Waterbars - Roadbed drainage features, such as dips and 
waterbars, are preferred to facilitate roadbed drainage.  Dips or waterbars are not “maintenance 
dependent” like their counterparts, and work almost indefinitely even with minor slumping of cut 
banks into the roadbed.  They have the added benefit of helping to stormproof the road, or 
providing an added measure of safety for storm events in the event of overtopping.  Installing 
water bars and dips usually requires the use of mechanical and heavy equipment.    
 
Culvert Installation and Upgrade – Culverts are installed where they are needed to reduce soil 
erosion and run-off.  Installation requires procedures be implemented that will minimize 
sedimentation and turbidity during the installation of in-channel structures, properly 
accommodate stream discharge, bedload and debris to reduce road failure risk, provide for 
stream function (by installing a buffering device that intercepts road surface erosion), and 
provide a fish passage if fish are present.  All culverts must be sized to accommodate 100-year 
flood events.  Culvert installation usually requires the use of mechanical tools and heavy 
equipment such as backhoes, bulldozers, and dump trucks.  After a trench to accommodate a 
culvert is dug, rock may be placed where the culvert will lie in the trench.  Fill is placed on top 
of the culvert in layers that are compacted.   
 



Surface Shaping and Draining – On high traffic roads, surface shaping and drainage are needed 
to keep the road dry.  Simply grading the road usually completes shaping the surface, this allows 
for proper drainage. See road blading (found above) for additional information.   
 
Surface Material Processing – in place rock crushing – Processing surface material can be 
accomplished many different ways.  From crushing operations to blading and re-distributing rock 
on the road will “process” material.  Binder may be added to an aggregate being used to surface 
the road, and this can be re-mixed while it is being graded on the road surface.  Rock pit plans 
are designed to minimize adverse effects of excavation and processing of rock materials.  The 
plans will cover erosion control measures needed during and after pit preparation.  
 
New Construction/Reconstruction 
 
Locating stable slopes, avoiding wetlands, and choosing areas where proper drainage can be 
accomplished are necessary for any new road construction or reconstruction.  New construction 
or reconstruction may include clearing, excavation, embankment, installation of drainage 
features and structures, and sometimes surfacing and re-alignment.  
 
Vegetation Clearing – pioneering activities – Trees, brush and all other vegetative materials are 
cleared from the area so that roadbed construction can begin.  Bulldozers, graders, backhoes, and 
power tools such as chainsaws and roadside brushers may all be used.  Vegetation is seldom 
cleared beyond the top of a cut, or fill toe. Sometimes vegetation is left in the lower section of 
the fill area on temporary roads.   
  
Installation of Drainage Features – includes bridge construction - Under fill drainage refers to 
installing culverts and bridges.  These structures may be permanent or temporary, and are 
designed to allow for fish passage when needed.  They help reduce sedimentation in streams 
during construction, as well as avoid erosion after construction.  Culverts used on fish-bearing 
streams are all designed for 100-year flood events.  The diversion of water around the culvert 
installation site is done to protect water quality.  De-watering occurs when working in the stream 
channel.  Sediment fencing, other erosion control measures, or the use of clean “drain rock” 
bedding and backfill (at least halfway up on culvert) is used during culvert installation.   
 
Earthwork - Excavation and embankment refers to building a road out of the slope of the ground.  
This requires excavation, hauling of material, and filling across drainages and depressions.   
 
Finish – Many different types of “finishes” may be used to complete the surface of a road.  Some 
roads may only need a “dozer finish” and other roads may need an asphalt finish.  The majority 
of roads on Forest Service and Bureau of Land Management lands have a grader finish.    
 
Surfacing - Surfacing is designed to meet anticipated road use.  Native surfacing is generally 
used on low volume roads.  On occasion, aggregate is used to help stabilize moisture-sensitive 
sub-grades and protect against erosion on erosive surfaces.   
 
 
 



ACTIVITY TYPE:  Threatened, Endangered Species Habitat 
Restoration 
 
These projects cover a wide variety of habitat restoration and enhancement activities for wildlife, 
fisheries, and plant species.  Activity components with primary objectives covered by other 
activity components are not detailed here.  These include road re-location, road 
decommissioning, road maintenance, road restoration/storm-proofing, thinning of forested 
stands, prescribed fire, and watershed restoration techniques such as in-channel erosion control 
structures. 
 
Heavy equipment, including helicopter operations, and the use of power tools are often needed 
for many instream and aquatic restoration projects and their operation.  Access sites and 
provisions must be made to haul and use heavy machinery.  All of these activities would require 
the presence of crews at a site during the time required to accomplish the work.  Most instream 
restoration activities and some streamside activities would create additional temporary sediment 
loading. 
 
Related Work Elements may be found in the following Activity Types: Range Infrastructure 
regarding fencing, water source/spring construction, and reseeding; Roads and Roads 
Maintenance regarding decommissioning and obliteration; Prescribed Fire regarding fire; 
Mechanical Treatments regarding tree removal; Trails and Trail Maintenance regarding trail 
construction; Reforestation regarding seed collection; and Access and Equipment 
Maintenance regarding access and fueling. 
 
ACTIVITY COMPONENTS AND WORK ELEMENTS  
 
Instream Restoration  
 
Helicopter Operations – GO TO Prescribed Fire Activity Type, Helicopter landing sites and 
other operational facilities Activity Component, Helicopter support sites: refuel, alumigel mix 
sites,etc. Work Element  for the description of ground support and helicopter maintenance 
operations.  GO TO Access and Equipment Maintenance Activity Type, Access to Work Site 
Activity Component, Access by helicopter/aircraft Work Element for the description of 
helicopter flights. 
 
Hilti Drill Operation – This drill is used to install instream structures.  
 
Mulching for Erosion Control – Localized mulching may be used at disturbed sites, and larger 
areas of erosion control may be needed if there are large areas of bare soil (e.g., as a result of 
major channel reconstruction or bank disturbance).  Within the Watershed Restoration Activity 
Type, GO TO Revegetation Activity Component, Mulch Application Work Element and 
Hillslope Erosion Control Activity Component, Erosion control mulch or blankets Work 
Element for the description of this Work Element.  
 



Placement of Boulders or Large Woody Material – GO TO Watershed Restoration Activity 
Type, Sediment Control Activity Component, Instream log structure for the description of this 
work element.   
 
Power Saw Operation – The operation of hand-held power saws.  See the Access and 
Equipment Maintenance Activity Type, Fueling/Maintenance Activity Component, 
Fueling/maintenance of light equipment on site for additional information regarding fueling. 
 
Seeding For Erosion Control – GO TO  Range Infrastructure Activity Type, Rangeland 
Restoration Activity Component, for Work Elements describing this activity.  
 
Meadow Restoration 
 
Fence Construction – GO TO Range Infrastructure Activity Type, Fence 
Construction/reconstruction/maintenance Activity Component for Work Elements 
describing this activity. 
 
Mowing - Tractors with mowing implements may be used to mow vegetation along roadsides, 
and in rangelands with dense shrubs or grasses.  Although mowing does not remove roots, it 
helps eliminate undesired plant species by giving desired plants a competitive advantage.  If 
mowing or brushbeating occurs in Sage Brush, GO TO Prescribed Fire Activity Type, the 
appropriate Sage Brush Activity Component (e.g. Mountain big sagebrush fire regime II), 
Mowing/Brushbeating Work Element for a description of this Work Element. 
 
Riparian Improvement  
 
The objectives of riparian restoration are to provide vegetative cover, protect soils, provide 
wildlife habitat including forage and browse, reduce stream temperatures, provide bank 
shade/cover, and improve local site hydrologic characteristics (e.g. water table depths).   
 
Typical work elements include planting native shrub and tree seedlings, tall tree planting, and 
forb/grass seeding.  Native plant sources are desired and are usually used, but in circumstances 
where soil profiles are highly modified, non-native plants may be used.  Typical implementation 
consists of hand planting, localized site preparation, use of power tools, and sometimes 
machinery for seed drilling or tall tree planting.  See the Range Infrastructure Activity Types 
for activity components and work elements used to re-seed and replant areas. 
 
Native Plant seeding – GO TO  Range Infrastructure Activity Type, Rangeland Restoration 
Activity Component, for Work Elements describing this activity. 
 
Non-native plant seeding - GO TO  Range Infrastructure Activity Type, Rangeland 
Restoration Activity Component, for Work Elements describing this activity. 
 
Placement of small trees, shrubs, seedling - Woody plant material is placed in riparian zones to 
increase vegetation diversity.  It has benefits to both fish and wildlife through providing a food 
source, a cover source or reducing stream temperatures.  Placement of small trees, shrubs, and 



seedlings can occur by various methods.  This activity ranges from small projects to large 
projects.  A small project may consist of one or two persons walking along a stream course 
placing willow cuttings by hand without machinery.  A larger project may involve a crew of up 
to 14 people hand operating power equipment and using a truck mounted auger to bore holes to 
place large material, such as tree stems up to 6” in diameter.  This work generally occurs in early 
spring (sometimes late fall) and people are present on a given acre for a very short time period 
(less than one day). 
 
Snag Creation  
 
Tree Climbing – GO TO Reforestation Activity Type, Collection of Plant propagation 
materials Activity Component, Climb to access or mechanically pick cones Work Element  for 
the description of this Work Element. 
 
Inoculation – GO TO Insect and Disease Suppression Activity Type, Ground application of 
pesticides Activity Component, Back-pack spraying or inoculation of individual trees with 
insecticide for the description of this Work Element.  
 
Girdling Trees – Trees are girdled by carving a ring around the tree bole interrupting the 
cambium function.  
 
Tree Topping – GO TO Insect and Disease Suppression Activity Type, Manual Treatments 
Activity Component, Topping or otherwise killing and removing infested trees Work Element 
for the description of this Work Element. 
 
Brush Pile Construction  
 
GO TO Mechanical Treatments Activity Type, Rehabilitation, removal of excess vegetation 
and slash Activity Component for the description of Work Elements related to piling.  GO TO 
Mechanical Treatments Activity Type, Tree Felling Activity Component for the description 
of Work Elements related to tree felling. 
 
Contour Felling 
 
GO TO Watershed Restoration Activity Type, Hillslope erosion control Activity 
Component, Contour felling Work Element for the description of this Work Elements. 
 
Exclosure Construction and Maintenance 
 
GO TO Range Infrastructure Activity Type, Fence 
construction/reconstruction/maintenance Activity Component for Work Elements describing 
fencing activities.  GO TO Access and Equipment Maintenance Activity Type for Work 
Elements describing equipment operation. 
 
Fish Population Recovery/Enhancement 
 



Improving and protecting fish habitat is part of the fisheries programs of most administrative 
units.  When areas have been burned, work may be required to repair structures that have been 
damaged or destroyed and protective measures may need to be taken to prevent further damage 
to fisheries habitats.   
 
Fish Barrier Installation or Removal - The addition of large woody material and placement of 
instream boulders may be needed for cover, channel complexity, bedload collection and sorting 
(e.g., improve spawning habitat).  Replacement and/or upgrading of existing culverts may be 
needed to provide fish passage and for potential 100-year flood events.  In some cases, the 
reduction of instream wood loading is required to allow for fish passage.  The installation of 
barriers to prevent movement of undesired non-native fish may be necessary.   
 
Exotic Species Removal - Trapping - Exotic Species Removal – Trapping (fish) – A primary 
method for removing fish by mechanical means is electroshocking (see below, Fish 
electroshocking).  Trapping and netting fish are alternative methods that produce variable results.  
Both traps and nets are labor intensive and the specific gear type depends on habitat (e.g., seines 
require smooth bottoms and trap, or net, types may differ if used in lakes rather than streams).  
Gear types may include minnow traps, trammel nets, gill nets, fyke nets, weirs and seines.  Traps 
usually result in little to no bank disturbance (e.g., a location to tie down the trap), although a 
temporary weir may result in bank disturbance.  Different fish species and sizes have differing 
vulnerabilities to any given net or trap.  Injury to fish depends on mesh sizes, length of time the 
net or trap is set, increased risk of animal predation (e.g., river otter or larger fishes), and human 
handling.  Mesh sizes may be used to attempt to not catch certain species or age classes, but, 
depending on the size of fishes in a given community, non-target fishes may be caught.  Nets and 
traps must be tended in a manner that reduces risk of fish being exposed to predation.  Fishes that 
are not a target for removal, but that swim into a trap and cannot escape, sometimes require 
human handling that increases stress on the fish.  The number of non-target fish that may be 
released with little to no handling depends on the gear type.   
 
Exotic Species Removal - Rotenone and antimycin A (Fintrol)- These two chemicals are EPA 
registered restricted use pesticides.  Proper use is done according to the labels. Use depends on 
estimating stream flow so that a proper dosage can be added to the water in drip stations or by 
backpack sprayer.  Both chemicals are neutralized by potassium permanganate.  Fish cellular 
systems (e.g., oxygen uptake) are interrupted resulting in death.  Both rotenone and antimycin 
have other ingredients so that they may be water soluble (i.e. naphthalene for rotenone and 
acetone for antimycin A).  Dead fish must be removed and disposed of.  Two or three treatments 
are sometimes needed.  At concentrations used for fish eradication, both chemicals are toxic only 
to gill breathing animals.   
 
Interpretation/Conservation Education  
 
Many projects have a component that interprets the ecological recovery of severely burned areas.  
Work components include signing, viewpoint and trail access, and associated parking and 
restrooms (the infrastructure development).  Generally, these actions will be adjacent to already 
developed roads.  See the Recreation Facilities and Operation, Access and Equipment 



Maintenance, and Trail and Trail Maintenance Activity Types for additional information on 
related activities.              
 
Signing - Complexity of sign placement varies from simply placing paper signs on tree trunks 
with a staple gun to potentially constructing a kiosk with display panels.  The placement of small 
signs on tree trunks may be to inform or direct visitors that are in the area already.  Larger 
display signs may require a small construction crew for up to 5 days.  These larger displays are 
meant to draw visitors, possibly all year long.  After the construction human presence may 
increase dramatically.   
 
Viewpoint Construction 
Within the Recreation Facilities and Operations Activity Type, GO TO Existing facilities 
developed and dispersed and Installation of other site amenities Activity Components for 
the description of this Work Element.  
 
Trail Access / building 
GO TO Trails and Trail Maintenance Activity Types, Construction/reconstruction/heavy 
maintenance Activity component for the description of trail building.  GO TO Access and 
Equipment Maintenance Activity Type, Access to Work Site Activity Component for the 
description of trail access. 
 
Monitoring Fish and Wildlife   
 
Fish snorkeling or underwater video - Snorkeling consists of one or more persons outfitted to 
conduct underwater counts of fish.  Fish may leave their territory or station within the water 
column depending on the proximity of the person.  Underwater video would be similar in 
disturbance, but less often used due to needs for special equipment.  Both methods would be 
limited to streams with proper visibility. 
 
Channel condition surveys, fish habitat inventory - These methods primarily consist of two to 
three people walking a stream on both the banks and in the stream.  Measurements or estimates 
obtained include channel unit lengths, widths, depths, number of pieces of wood, and special 
features such as culverts and waterfalls.  Disturbance to fish eggs and amphibians can occur, 
depending on the season of fish reproduction.  Surveys are primarily done in low water 
conditions, such as summer and early fall.     
 
Use of snowmobiles - GO TO Access and Equipment Maintenance Activity Type, Access to 
work site Activity Component, Access by vehicle or ATV off roads or outside of normal use 
patterns Work Element for the description of this Work Element. 
 
Wildlife and fish telemetry - This activity involves the placement of a small radio transmitter on a 
particular animal and then periodically re-locating that animal to gain information on 
movements, survival, habitat selection and other desired parameters.  The act of re-locating the 
animal can be done several ways.  Most commonly the re-location is gained using a portable 
radio receiver and hiking in an area where the animal is likely to be located.  Locations can also 



be gained remotely through the placement of fixed antennas, the use of aircraft, and though the 
use of satellite receivers.  This activity can occur year-round. 
 
Wildlife denning/nesting surveys - Determining the location of animal dens or nests is 
accomplished through many methods, depending on the species of interest.  Commonly the 
searches are conducted on foot or by vehicle (e.g., ATV, snowmobile or aircraft).  The search 
would cover an area suspected of containing a den or nest of interest.  These surveys are 
normally conducted late winter through summer. 
 
Direct wildlife observation - Direct wildlife observations are those conducted to determine the 
presence or absence of a species, and sometimes its relative abundance.  Observation is most 
commonly conducted by foot, but occasionally vehicles or aircraft may be used.  This activity is 
conducted year-round depending on the species in question. 
 
Aerial wildlife counts - Aerial wildlife counts are usually conducted to gain an index of animal 
population numbers and distribution.  Most methods used to look at estimating population 
require counts to be done in the winter or early spring.  Helicopters and fixed wing aircraft that 
are used to conduct these counts usually use low flight levels. 
 
Redd counts - Redd counts are usually conducted by walking a stream to note the number of 
nests that a female salmonid has excavated and laid eggs in.  The surveyor may walk on the 
bank, or may have to walk in the stream, but redds are often visible enough to avoid disturbing 
them.  Helicopters and boats have also been used to conduct redd surveys. 
 
Fish electroshocking - Electroshocking consists of stunning fish with electric current (alternating 
or direct).  Non-target species would be susceptible to electroshocking, including small mammals 
that may be in the stream (e.g., vole, mouse, beaver).  Given proper knowledge and training, very 
little mortality is associated with electroshocking, however injury can occur (especially to larger 
fishes).  Injury might consist of bruising of the muscle or breakage of the spinal column.  
Monitoring with electroshocking may entail three passes through a stream reach to obtain 
statistically valid estimates of fish populations.  Minimum monitoring (e.g., presence/absence or 
size structure) may entail only one-pass.  During three-pass electroshocking, fish are removed 
from the stream reach with each successive effort (and the reach is blocked with nets to provide a 
closed population).  Fish must thus be kept streamside (usually in buckets) until weighed and/or 
measured and until the final pass is complete.  If fish are weighed and/or measured (as opposed 
to a numerical count and size estimate) further stress can occur from human handling.  Non-
target species of fishes may be left in the water under a one-pass or three-pass method.  Fish that 
are being monitored and removed from the stream under either system are put back into the 
water after they have been weighed and/or measured.   
 
Quarry Restoration 
 
Waste Storage – General waste created in quarrying is usually either topsoil (dirt), which is 
stockpiled, or tailings (rock, gravel), which are usually stored separately.  Toxic waste generated 
from a quarry site is required to be stored in containers that prevent it from escaping into the 
environment.  In older quarry sites, toxic chemicals were used to extract the object mineral (e.g., 



cinnabar).  These older quarries may contain toxic materials such as mercury and cyanide.  
During restoration, contaminated soil is removed prior to contouring and re-vegetation. 
These activities may require hand tools and/or large machinery, depending on the size of the 
quarry.   
 
Seeding – GO TO  Range Infrastructure Activity Type, Rangeland Restoration Activity 
Component, for Work Elements describing this activity. 
 
Road Decommissioning  
 
GO TO Roads and Roads Maintenance Activity Type, Decommissioning Roads Activity 
Component for Work Elements describing this activity. 
 
Road Obliteration  
 
GO TO Roads and Roads Maintenance Activity Type, Decommissioning Roads Activity 
Component for Work Elements describing this activity. 
 
Spring Restoration and Repair  
 
GO TO Range Infrastructure Activity Type, Water development 
construction/reconstruction (springs, guzzlers, tanks, ponds, reservoirs, wells) Activity 
Component for Work Elements describing this activity.  
 
Thinning  
 
GO TO Mechanical Treatments Activity Type, Harvest prescription/implementation 
Activity Component, Understory/single story treatments: thinning Work Element for the 
description of this Work Element. 
 
Water Source Construction  
 
GO TO Range Infrastructure Activity Type, Water development 
construction/reconstruction (springs, guzzlers, tanks, ponds, reservoirs, wells) Activity 
Component for Work Elements describing this activity.  
 
Aspen Restoration  
 
If this project involves fencing, GO TO Range Infrastructure Activity Type, Fence 
construction/reconstruction/maintenance Activity Component for Work Elements describing 
fencing activities.   
 
See the Reforestation, Prescribed Fire and Rangeland Infrastructure Activity Types for 
additional activity components and work elements that may be used to implement aspen 
restoration. 
 



Mechanical Root Shearing – Mechanical root shearing is used to remove large numbers of trees 
and stumps over four inches in diameter.  Modified bulldozer blades are normally used for this 
activity to sever stumps and standing trees at ground-line.  This treatment can clear as much as a 
12-foot corridor in one pass. 
 
Prescribed Fire – GO TO Prescribed Fire Activity Type for Work Elements describing this 
activity. 
 
 
ACTIVITY TYPE:  Trails and Trail Maintenance 
 
ACTIVITY COMPONENTS AND WORK ELEMENTS 
 
Construction/Reconstruction/Heavy Maintenance  
 
Trail construction could involve a number of activity components and work elements depending 
on the type of trail needed to meet the recreation objective and constraints involving soils, 
terrain, and other resource concerns.  Trail development could range from merely mowing the 
trail, to the use of a trail builder machine (trail dozer) and compacter.  Construction activities 
typically include clearing and grubbing, trailbed excavation and building turnpikes, puncheons 
and switchbacks.  Structures such as bridges and rock retaining walls may be constructed, and 
depending on the site’s drainage abilities, the work may require the installation of water bars, 
grade dips, and/or culverts.    
 
Trail reconstruction could require the use of power and/or hand tools as well as heavy 
equipment.  The most common reconstruction activities include adding drainage dips, check 
dams, or rock spillways; or removing sloughs or berms.  Tread relocation may be needed to 
avoid bogs, slumps, or other moist areas.  This requires establishment of new trail and the 
closure/restoration of old trail.  The tools needed to construct trail may include heavy equipment, 
power or hand tools, or both.   
 
Access to the site and the movement of personnel and equipment and supplies will also vary 
among trail types.  The time required to construct or reconstruct a trail will depend on the crew 
size, the intensity of the work and the location.  For example, because only hand tools can be 
used in wilderness areas, this may increase the amount of time that crews would be present in an 
area.  Hand-held tools include anything that can be carried to the site and held in the hand to 
operate including a chainsaw, crosscut saw, Pulaski, and/or a hoe dad.  Machinery also requires 
an operator and such examples include backhoes, small tractors, ATVs, and other vehicles 
designed for trail tread construction and repair.  
 
 
Related Work Elements may be found in the following Activity Types:  Access and Equipment 
Maintenance regarding access and fueling; Mechanical Treatments Activity Type regarding 
tree falling.   
 



Horses/Weed Free Hay – If stock is used to pack in material for building trail, the agency is 
required to use certified weed free feed.  On almost all public lands in the west, the public and 
agencies are required to use certified weed free hay or pellets for livestock.   
 
Camping – The selection of camping sites may be needed for crews that remain on or near the 
work site while conducting trail maintenance, construction or reconstruction.  Effects may 
include: temporary disturbance, prolonged disturbance, and soil erosion, compaction or 
sedimentation.  Usually agency crews are familiar with minimum-impact camping techniques 
and will choose a campsite that is already established or a site that is resistant to vegetation loss 
and soil compaction.  GO TO Prescribed Fire Activity Type, Fire support Activity 
Component, Fire/spike camp Work Element  for the description of this Work Element. 
 
Trail Decommissioning – Decommissioning may require obliterating the trail so that no sign of 
the trail remains.  This may require scarifying, ripping, and seeding, bringing in brush, or the 
construction of barriers.  The objective would be to allow the area encompassed by the trail to 
become part of the native surface and terrain.  This may require the use of hand and/or power 
tools as well as heavy equipment.  Most frequently, backcountry trails are closed to prevent use 
and allowed to re-vegetate naturally, unless there is a high degree of concern about erosion or 
weeds. 
 
Ford Maintenance/Construction – This typically involves stabilizing streambanks to prevent 
erosion and sedimentation.  This may be accomplished with native materials (usually rock) or 
concrete slabs.  See Watershed Restoration Activity Type, In-Channel Erosion Control 
Activity Component for additional information.   
 
Gravel Borrowing/Borrow Pit – This involves the removal of small amounts of gravel from 
sources that are either established for that purpose, or can that be easily restored.  Where soil 
types are favorable the borrow material often comes from the immediate site – if it is removed 
for ditching and drains it can be placed as turnpike material.  Tools needed may include heavy 
equipment, power or hand tools, or both, depending on location and type of trail.   
 
Reseeding Edges/Bank – Edges and banks along the trail may need reseeding because of wear.  
Areas may require some scarification of the seedbed.  Native seeds or seedlings may be used or 
an annual fast rooting species may be used to stabilize the bank until native vegetation re-
establishes itself.  In most mountain applications, where seeds are slow to establish and native 
forbs and grasses have long-lived roots systems, introduction of root-rich soil from the local area 
is successful at re-establishing ground cover.  This treatment, at least in backcountry settings, is 
labor-intensive and therefore only used for small areas so the disturbance is slight and hand tools 
are usually the most appropriate.  See the Watershed Restoration Activity Type, Re-
vegetation Activity Component, and Range Infrastructure Activity Type, Rangeland 
Restoration Activity Component, for additional information.   
 
Tread Construction – Tread is the area over which most direct travel occurs.  Tread may consist 
only of native material or may consist of non-native surface (such as gravel).  Trail tread may 
extend to the entire width of the trail or some other width depending on the composition of the 
tread.   



 
Bridge Building – Bridges are designed to support the maximum snow load, snow grooming 
equipment, or pack and saddle stock.  Materials such as gabions, lumber, or steel for beams and 
other heavy items are often flown into the backcountry by helicopter if they are too large or too 
heavy to pack.  In areas near roads, heavy equipment is more likely to be used to set gabions, 
excavate, pour concrete, and set beams. 
 
Trail Relocation away from Meadows – Relocating a trail out of a wet area, or sensitive dry 
meadow, may require all activities related to building new trail and decommissioning old trail.   
 
Puncheon/Turnpike Construction – Puncheons and turnpikes are used to stabilize trailbeds in 
areas with high water tables and relatively good soils.  Ditches are excavated on each side of the 
trailbed and the excavated material is placed on the trailbed to raise the trail grade above the 
surrounding water table.  It is often necessary to bring borrow material to complete turnpike 
construction.  If the ground is wet, turnpike sections will be allowed to sit through the winter and 
spring seasons to permit full consolidation before use.  Geotextiles may be used in turnpike 
construction to improve the turnpike’s effectiveness.  
 
Culvert Installation – This consists of furnishing and installing culverts made of non-native 
material and/or rock culverts.  The work includes backfilling and constructing of catch basins 
and headwalls.  Pipe is laid in a stable foundation of undisturbed or compacted soil and 
headwalls are constructed at the inlets and outlet ends of pipe.  In all locations except where 
turnpikes are laid, culverts are extended from stream bank to stream bank and are horizontal on 
top. 
 
Blasting – surface, subsurface and aerial – The extent and implementation of blasting depends 
on the amount of material to be removed and the location of the trail.  Typically, in backcountry 
settings a protruding outcrop or boulder will be removed with relatively small charges.  Few 
trails are being constructed these days that require full-bench cuts in bedrock.  In wilderness 
areas, hand drills are used; outside of wilderness areas hand and power equipment can be used.  
 
Major Tread Reconstruction (blowout repair, large cribbing projects) – Tread is the area over 
which most direct travel occurs.  If significant damage to tread has been incurred, material may 
have to be hauled to the site to repair the tread; corresponding drainage features may also need to 
be repaired or reconstructed.  Large cribbing projects or retaining wall installation will require 
the use of fill.  The fill may be obtained from a nearby borrow pit, or it may need to hauled to the 
site.   
 
Light Maintenance  
 
Light maintenance is needed to preserve trails and their related facilities.  This may involve a 
number of activities including but not limited to: installation, clean out and repair of drainage 
features, removing trees and stumps, protruding rocks, roots, berms and sloughs.  Filling ruts and 
troughs, reshaping backslopes, constructing drainage ditches, finishing treads, and spot filling 
may also be needed along the trail.  These activities could include use of either non-mechanical 
or light mechanical equipment (e.g., bobcat-sized dozers, post-hole diggers, hand-held 



machinery).  Activity occurs within trail prism and all materials are left on site.     
 
Hazard Tree Removal – GO TO Mechanical Treatment Activity Type, Harvest 
prescription/implementation Activity Component, Dead trees: salvage, hazard tree removal 
Work element for the description of this Work Element. 
 
Installation, Cleanout and Repair of Drainage Features (waterbars, dips, etc.) – When debris 
and other unwanted material build up in dips, cross-check culverts, or waterbars, improper water 
run-off and soil erosion can occur.  Debris and other material are removed during maintenance 
activities to allow for proper hydrological function along trails.  See the Watershed Restoration 
Activity Type for additional information.    
 
Signing (blazes, rock cairns, sign posts) – Signs are used for trail operations and are installed or 
replaced as needed.  Blazes are typically chiseled into a tree bole in a standard heel-and-toe style 
and may be painted to indicate trail routes.  The practice of marking trails with blazes is rarely 
used anymore.  Cairns consist of rocks placed in layers that slope to the center of the structure so 
that it forms a rough pyramid that can be seen from some distance.  Some are built to support 
signposts and others are used as barriers.  Generally, rocks used to construct cairns are gathered 
near the site.  Sometimes they are hauled to the site.  Posts for signs may be hauled to a site or 
they may be produced from nearby trees.  This activity may require the use of a chainsaw, 
posthole digger, auger, and/or pounder.  
 
Repair of Structures Near Water (bridges, stream fords) – Repairing trail structures near water 
may require the implementation of measures to prevent erosion and sedimentation during and 
after the work activity.  This work would likely require the use of machinery, depending on the 
type of repair work to be done, and the location of the bridge.  
 
Repair of Land Structures (puncheons, turnpikes, steps) – This work may require the use of hand 
and/or mechanical tools as well as heavy equipment such as a trail machine.  
 
Minor tread reconstruction – Sections along a trail may need surface repair.  Wet areas may 
need to be hardened with gravel and/or puncheon and turnpikes may need to be installed. Tread 
reconstruction may be done with manual and/or mechanized tools.  Constructing trail tread may 
require hauling non-native material such as gravel or soil, or by using a Pulaski to expose bare 
soil.  Sometimes a protective aggregate may be applied to the trail surface.   
 
Log Clearing and Brushing - Non Mechanical – This could require the use of non-powered hand 
tools such as the Pulaski, saws, and sickles to remove vegetation and commonly used in remote 
settings and wilderness. 
   
Log Clearing and Brushing - Mechanical – Chain saws and motorized brush cutters may be used 
to conduct this maintenance activity outside of wilderness areas.    
 
Excavating Material Near Water (gravel bar) – Material may be excavated adjacent to water 
sources, or within riparian zones, when fords are constructed or repaired or bridges and other 
structures are installed for the trail.   



 
Excavating Material (borrow pits, trenches) – Material will be excavated from borrow pits, or 
trenches and used to “spot repair” tread, or other features in need of maintenance or repair along 
a trail.   
 
Debris Removal – Debris can be removed with rakes, or any other tools that will facilitate the 
removal of leaves, twigs, loose soil, rock or other gathered material on a trail, or within 
structures related to the proper function of the trail.   
 
 
ACTIVITY TYPE:  Watershed Restoration 
 
Watershed restoration activities are intended to repair and monitor fire impacts and restoration 
treatment effectiveness.  Work activities include control of hill slope or channel erosion, 
watershed stability enhancement, and monitoring of fire impacts and effectiveness of restoration 
treatments.  Treatments are primarily designed to reduce soil loss in burned watersheds and 
minimize adverse impacts on water quality and aquatic and terrestrial habitats.  Techniques 
described here can be used in watersheds with forest, shrub and grassland habitats to control both 
storm runoff and erosion.  
 
Mobilizing crews and equipment transportation would typically occur on existing roads.  
Equipment may require off-road travel to access work areas.  Remote work sites may require 
crew camping near work areas.  Related Work Elements may be found in the following Activity 
Types: Access and Equipment Maintenance regarding access and fueling; Roads and Roads 
Maintenance Activity Type regarding road obliteration; Prescribed Fire regarding camping. 
 
ACTIVITY COMPONENTS AND WORK ELEMENTS 
 
Hill slope Erosion Control (Erosion control for slopes)  
 
Erosion control treatments are implemented to reduce or slow surface runoff and soil erosion.  
Some are specifically designed to reduce soil compaction, increase water infiltration, and recover 
site productivity.  These include activities in upland areas or riparian areas. 
 
Gully check structures:  install straw bales, logs, silt fences - Material is placed in existing 
gullies, or areas of high potential for gully formation (coalescing rills), to impede further 
downcutting or initiation. On-site or nearby material (logs, limbs, brush) may be used when 
available; if not, generally biodegradable material is brought in (straw bales; silt fencing). This is 
normally hand placed with log ends sometimes secured into the gully or hillside, although 
machinery may be used if operationally feasible. 
 
Trenching - Hand or machine work to create a surface slope break to intercept overland flow 
(and effectively shorten slope length) by a contour trench. Trench width and depth typically 
depends on the tool used. Hand shovels, or the digging side of a Pulaski, are the most common 
trenching tools and dictate the width and depth of the trench. In some cases, a backhoe may be 



employed and the trench sized according the bucket size. Waste soil/material is placed on the 
downhill side as a terrace.   
 
Terracing - Hand tools or machinery is used to move soil into contour rows to break slope 
length, slow velocity of overland flow, and provide some sediment storage. Size of terraces 
depends on slope length and steepness and soil type. Terrace height in wildland situations 
typically ranges from 4 to 18 inches with similar base widths. Terraces may sometimes be 
constructed with sandbagged soil. Soil is usually shoveled from the immediate area into 
sandbags to form a terrace. This is usually only undertaken in areas with coarse-textured soils. 
 
Slope ripping, sub-soiling - GO TO Mechanical Treatments Activity Type, Reducing soil 
compaction Activity Component, Subsoiling Work Element for the description of this Work 
Element. 
 
Erosion Control Mulch or Blankets - Applying mulch helps prevent soil erosion, retain soil 
moisture, and protect seeds and seedlings from extreme temperature changes, wind, or damage 
from trampling.  Mulch can be applied by manual or mechanical means depending on the need. 
 
Contour felling - Trees (usually fire-killed) are cut and dropped on-site and placed on the contour 
to impede overland flow and provide some sediment storage. Construction may involve limbing 
of fallen trees and trenching to provide a bed for the logs to ensure soil contact and avoid 
undercutting. 
 
Road / landing ripping - Heavily compacted road or landing areas are mechanically tilled or 
fractured with a rock ripper, chisel, or subsoiler mounted on a tractor. May be done by hand if 
treatment is limited in extent and depth of compaction. Subsoilers are designed to fracture 
compacted layers with minimal surface plowing or mixing.  
 
Install wattles - Straw wattles are long mesh tubes filled with straw, or occasionally hay, that are 
laid on the contour of slopes to detain overland flow and collect sediment.  They are typically 
installed by hand after being carried on-site by hand, and are usually anchored in place with 
wooden stakes. Rarely involves mechanized transportation off-road.  Transportation may be by 
helicopter in slings.  
 
In-Channel Erosion Control  
 
Log, Root Wad or Willow Bundle Revetments - These are installed as gradient control measures.  
A revetment is an armoring wall or barrier protecting stream channel walls from erosion or 
(further) scouring. Although ‘Riprap’ made of rocks is a classic example, this activity uses 
vegetation (i.e. logs, root wads and/or willow bundles) as a bioengineering technique. 
 
Reshape Streambanks and Incised Channels  - Treatments designed to reduce streambank 
erosion and enhance channel stability may be implemented in active channels and floodplains.  
This activity typically involves machinery (typically an excavator) to reconfigure stream 
channels or merely shape the banks (see below, Lay Back Vertical Banks,). This activity ranges 



from use of handwork with shovels on small channels to use of heavy machinery to implement 
large meander adjustments based on ‘Rosgen-style’ calculations. 
  
Lay Back Vertical Banks – Laying back the bank is needed when the bank slope is too vertical 
and sloughs into the stream.  These procedures help reduce the bank’s vertical slope, thus 
reducing erosion and channel undercutting.  Hand tools or machinery (tracked 
backhoe/excavator) are used to pull material away from the channel to limit additional calving of 
banks. The banks are smoothed back from the channel to allow gradual rising of water levels and 
reduction of water velocity that otherwise would erode vertical or overhanging banks. 
 
Install Barbs - Installing barbs also helps to reshape banks and incised channels.  Barbs are 
generally logs anchored to the streambanks.  They extend into the stream channel and slow down 
or redirect water flow helping to create such features as pools.   
 
Structural Bank Controls (riprap, etc.) - Structural bank control or shaping can be treated with 
the placement of riprap.  
 
Re-vegetation  
 
Re-vegetation treatments are designed to establish ground cover, improve infiltration, and restore 
site productivity.  The activities may be implemented on upland slopes, riparian areas and along 
streambanks.   
 
Seeding – Aerial or Hand Application – Seeding techniques include hand and aerial broadcast. 
GO TO  Range Infrastructure Activity Type, Rangeland Restoration Activity Component, 
Seeding – aerial Work Element for a description of aerial seeding.  GO TO Range 
Infrastructure Activity Type, Rangeland Restoration Activity Component, Seeding – 
disking, drilling, fertilizing, plowing Work Element for a description of non-aerial seeding. 
 
Site Prep - Surface Scarification, Tilling, Ripping – These activities are implemented for seedbed 
preparation. For salmonids, criteria will be found under this Work Element; for all other species, 
criteria will be found under: Range Infrastructure Activity Type, Rangeland Restoration 
Activity Component, Seeding – disking, drilling, fertilizing, plowing Work Element for tilling;  
Reforestation Activity Type, Site Preparation Activity Component for Work Elements for 
scarification;  Mechanical Treatments Activity Type, Reducing Soil Compaction Activity 
Component, Subsoiling Work Element for ripping.   
GO TO Range Infrastructure Activity Type, Rangeland Restoration Activity Component, 
Seeding – disking, drilling, fertilizing, plowing Work Element for a description of tilling.  GO TO 
Reforestation Activity Type, Site Preparation Activity Component for Work Elements 
describing scarification.  GO TO Mechanical Treatments Activity Type, Reducing Soil 
Compaction Activity Component, Subsoiling Work Element for a description of ripping. 
 
 
Planting Upland and Riparian – Grass, forb, shrub, tree - GO TO Range Infrastructure 
Activity Type, Rangeland Restoration Activity Component for Work Elements describing 
seeding.  Other activities covered by this Work Element are described as follows. Riparian and 



upland areas (with grasses, forbs, shrubs and/or trees) may be planted with transplanted nursery 
stock and/or local plant materials.  Normally, species used for seeding or seedlings are native to 
the area, however, non-persistent, non-native species may be used where objectives require rapid 
ground cover establishment. Plantings may be done by hand or with machinery.  See the 
Reforestation Activity Type for additional information related to planting. 
 
 
Mulch Application  - Applying mulch helps prevent soil erosion, retain soil moisture, and protect 
seeds and seedlings from extreme temperature changes, wind, or damage from trampling.  Mulch 
can be applied by manual or mechanical means depending on the need. 
 
Hanson Dibble – This non-mechanized tool is used by an individual to plant tree and shrub 
seedlings in all types of soils and on all slopes.  It is often used in rangelands. 
 
Road Obliteration 
 
Obliteration treatments for watershed restoration purposes include re-contouring.  Full re-
contouring means replacement of sidecast, or replacement material back onto the roadcut to 
restore the original slope angle.  Re-contouring normally requires heavy equipment such as 
excavators.   
 
GO TO Roads and Roads Maintenance Activity Type, Decommissioning roads Activity 
Component for Work Elements describing this activity.   
 
Sediment Control  
 
Structures (e.g., instream log structures) are designed to detain, control, or remove increased 
sediment in highly impacted burned watersheds.  Rebuilding and maintaining instream structures 
helps protect and maintain instream basins.  Structures are constructed and placed by crews using 
equipment and/or hand crews.  Maintaining structures requires sediment removal and disposal by 
equipment and/or hand crews depending on size and location of structures. 
 
Maintain instream basin - Tracked backhoe (excavator) or other machinery is used to remove 
collected sediment and debris from constructed basin. Small structures may be cleaned by hand. 
Structural maintenance may be by machine or with shovels patching or shoring weak spots, 
damage or leaks.  
 
Construct instream basin (impoundment) - Catchment basins are constructed to collect mobilized 
sediment and debris. They are often made with tracked backhoes (excavator) or, less often, 
bulldozer or by hand using on-site soil and rock material. Occasionally involves dump trucks to 
transport in material 
 
Instream log structure - Instream structures using logs (usually from on-site). Log structures vary 
from single log or multiple logs. They may be simply felled into the stream (typically 
intermittent channels) or may be cabled to rocks or standing trees nearby. Log ends may be dug 



into channel sides to anchor in place. Some installations may involve using machinery in the 
channel for short periods of time. Many installations will be in dry channels and done by hand.  
 
 
Watershed Monitoring 
 
Work activities designed to measure vegetation recovery, soil condition, stream channel 
condition, and water quality may be needed to monitor watershed conditions, and recovery 
following environmental events such as fire.   
 
Establish/monitor erosion plots – Installation of erosion monitoring plots for sediment  collection 
typically involves use of hand shovels or other tools to anchor silt fencing or collection boxes. 
Visual observation plots may only require driving a locating monument (stake) or temporary 
flagging.  
 
Install gage – Gage installation for post-fire monitoring typically means simple placement of a 
water depth measure rod near the stream channel or the installation of weather station(s). These 
usually involve simple hand digging in to secure placement of a measuring rod or small weather 
monitoring station including precipitation gages and electronic warning devices. Occasionally, 
water flow and depth gages are installed which may involve trenching and securing of gage and 
housing in or adjacent to stream channels.  
 
Instream water/sediment collection – This may be occasional hand collection of water samples 
or involve installation of an automated water/sediment/temp sampling device. These are typically 
housed in metal barrels or small wooded houses and require some trenching and anchoring of the 
housing and sampling lines. 
 
Manual instream measurements – Typically involves measuring water flow or stream 
morphology by cross-section characterization. Water flow measures typically require wading of 
the stream and insertion of flow measurement rod into the stream channel. Stream channel 
measurements require rod and level measurements across the stream channel from bank to bank 
with the rod person wading the stream to take readings at regular intervals.  
 
Monument Plots – Typically requires digging or driving of stakes or other locating devices to 
ensure long-term identification of specific spots on the landscape for monitoring purposes or 
land-line location.  
 
 
ACTIVITY TYPE : Weeds and Chemical Treatments 
 
Noxious weed management includes the use of herbicides, manual, mechanical, biological, and 
cultural treatments.  Rehabilitating a site following treatment is also a part of noxious weed 
management.  Weed treatment may be necessary on rangelands, in timber harvest areas, along 
roads and road rights-of-way, along trail routes, at dispersed and developed recreation sites, and 
on other disturbed sites (i.e. fires, flood events).  Many treatments are needed during post fire 
conditions; some are used to reduce the risk and severity of wildland fires.  The type of treatment 



used depends on site characteristics,  weed species present, and management objectives ranging 
from containment, to control, and eradication.  Containment is used to prevent weed spread to 
beyond the existing infestation perimeter.  Control objectives strive to reduce the extent and 
density of a target weed.  Eradication focuses on complete elimination of the weed species 
including reproductive propagules.   
 
All vegetation treatments conducted for control of noxious weeds are done in accordance with 
the corresponding agencies’ policies, regulations, and product label requirements.  Federal 
agency policy requires the use of specific design features, when in close proximity to sensitive 
areas, to insure vegetation treatments do not have an adverse impact on non- target plants or 
animals.  Treatments methods include: herbicide, manual, mechanical, biological, prescribed 
burning, seeding, or any combination of treatment methods.   
 
Ground based application may include the use of backpack sprayers or vehicle-mounted or ATV 
sprayers (boom or spot gun) to treat noxious weed infestations.  Aerial applications require the 
use of helicopters or fixed wing aircraft mounted with sprayers to treat noxious weed 
infestations.   
 
Related Work Elements may be found in the following Activity Types:  Access and Equipment 
Maintenance regarding access and fueling; Prescribed Fire regarding fire and camping.   
 
ACTIVITY COMPONENTS AND WORK ELEMENTS 
 
Biological Control  
 
Biological methods require the use of living organisms to selectively suppress, inhibit, or control 
herbaceous and woody vegetation.  This method requires the proper management of plant-eating 
organisms and precludes the use of mechanical devices, chemical treatments, or burning of 
undesired vegetation.  Biological weed control activities typically include release of parasitic and 
`host specific'' insects to target weeds.  Presently, insects are the primary biological control agent 
in use.  Mites, nematodes, and pathogens are occasionally used.  Treatments do not eradicate the 
target species but rather reduce target plant densities and competition with desired plant species 
for space, water, and nutrients.  Bio-control agents are typically used where the target weed has 
dominated the plant community across large areas.  
 
Collection / Release of Insects or Other Biological Controls – Biological control activities 
include collection of insects, development of colonies for collection, transplanting parasitic 
insects, and supplemental stocking of populations.  In most situations, a complex of biological 
control agents is needed to reduce weed density to a desirable level.  For example, a mixture of 
five or more biological control agents may be needed to attack flower or seed heads, foliage, 
stems, crowns and roots all at the same time or during the plant’s life cycle.  Typically 15 to 20 
years are needed to bring about an economic control level.   
 
Monitoring by Sweep Netting – This involves inventory and monitoring of released bio-control 
agents to determine treatment success.  Repeat visits may need to be made several times a 
season, and over a series of years. 
 



Competitive Seeding - Noxious weeds commonly invade areas with disturbed or exposed soil or 
areas where native plants cannot compete with aggressive exotic plants.  Consequently, after 
control of weeds, it is beneficial to establish native/desirable plants, restrict or prevent additional 
infestations, and help prevent soil erosion and  soil nutrient loss.  Treatments may require ground 
and/or aerial application of seeds and fertilizers.   
 
Transport of Bio-control Agent by Vehicle – Bio-control agents are transported in containers that 
safely enclose the agent until release.   
 
Cultural Control  
 
Cultural control treatments require management changes associated with prevention, livestock or 
wildlife habitat manipulation, competitive plantings, and a change of public land use.  
 
Chaining - Chaining is used to remove and or destroy vegetation.  Chain-dikers have disks 
welded to the links of an anchor chain.  This is pulled behind a crawler tractor and as the chain 
rotates it improves tillage, land smoothing and basin formation, in a single pass.  This is the most 
effective method for preparing seedbeds on sites with relatively large amounts of brush and other 
woody debris. 
 
Provide Shade - Shade (i.e. shade cards or mulch) may be necessary to protect seeds and 
seedlings from high solar rays.  GO TO Reforestation Activity Type, Artificial Shade Activity 
Component, Shade Cards Work Element for the description of this Work Element. 
 
Fertilize by Hand, Machine, or Aerial – Fertilizer application by aerial or ground method 
depending on the sites locations and treatment objectives.  For hand application of fertilizer, also 
see Insect and Disease Suppression Activity Type, Fertilization Activity Component, Hand 
application of N frells Work Element for additional information. 
 
Injection/Cut Stump – Herbicides may be injected into stumps, using a hatchet injector or other 
type of instrument to inhibit re-sprouting. 
 
Grubbing – GO TO Reforestation Activity Type, Site preparation Activity Component, 
Hand scalp/grubbing Work Element for the description of this Work Element. 
 
Prescribed Fire – Fire removes the woody debris and herbaceous litter that interferes with 
seedbed preparation.  The effectiveness of using fire to remove debris varies with environmental 
conditions and the amount and distribution of fuel. GO TO Prescribed Fire Activity Type for 
work elements that describe this activity. 
 
Use Grazing to Control Weeds, Fencing, or Herding – Domestic animals such as sheep or goats 
can be a valuable control method at reduced costs.  The following considerations will be made 
before using livestock or herding:  1) size of infestation, 2) plant species, 3) timing of 
consumption for best control, 4) availability of water sources for stock, 5) stock management to 
insure beneficial effects, (e.g., when stock presence does not encourage spread of noxious weeds 



into non-infested areas).  Some combinations of livestock or other bio-control agents such as 
insects may be the most effective.  
 
Plant Native Vegetation – Planting native vegetation in areas following fire will help prevent 
invasion and spread of noxious weeds.  In areas where a good establishment of native species 
exists prior to fire, there is a high probability that natives would re-establish and occupy the site. 
In certain habitats, native species lower the frequency, intensity, and occurrence of wildland fire.  
GO TO Reforestation Activity Type, Hand plant upland/riparian Activity Component, 
Plant trees and shrubs with hoe, bar, auger Work Element for a description of planting trees and 
shrubs.  GO TO  Range Infrastructure Activity Type, Rangeland Restoration Activity 
Component for Work Elements that describe seeding activities. 
 
On and Off Road Vehicle Use – GO TO Access and Equipment Maintenance Activity Type, 
Access to Work Site Activity Component for work elements that describe this activity. 
 
Mulch – By Hand or Machine –Applying mulch helps prevent soil erosion, retain soil moisture, 
and protect seeds and seedlings from extreme temperature changes, wind, or damage from 
trampling.  Mulch can be applied by manual or mechanical means depending on the need.  
Mulch may be applied using mulch mats, shovels, and rakes.   Within the Watershed 
Restorations Activity Type, see Hillslope Erosion Control Activity Component, Erosion 
control mulch or blankets Work Element, and Re-vegetation Activity Component, Mulch 
Application Work Element for additional information. 
 
Herbicide Control  
 
The herbicide application method and selected technique depends on a number of variables such 
as treatment objective (contain versus eradicate), accessibility, topography, and size of treatment 
area, characteristics of target plant and desired vegetation, location of sensitive areas in 
immediate vicinity, anticipated costs and equipment limitations, and meteorological and 
vegetative conditions at time of treatment.   
 
Applications are scheduled and designed to minimize potential impacts to non-target plants and 
animals, while remaining consistent with vegetation treatment program objectives.  Application 
rates depend on the presence of the target species, condition of non-target vegetation, soil type, 
depth to the water table, and distance to open water sources, riparian areas, special status plants, 
and requirements of the herbicide label.  See the Insect and Disease Suppression Activity Type 
for additional chemical application descriptions.   
 
Hand Crank Granular Spreader – Some herbicides are applied in solid form and are placed on 
the soil surface to be absorbed by plant roots. 
 
Liquid Application - Carriers (gases, solids, or liquids) are used to dilute or suspend herbicides 
during application and allow for proper herbicide placement.  Liquid carriers include water, 
liquid fertilizers, diesel, and other similar low-viscosity oils.  Water is the most widely used 
carrier because it is available, cheap, and most herbicides are formulated to be applied with 
water. 



 
Spray solution additives, adjuvant, are mixed with herbicide solutions to improve spray mixture 
performance.  Adjuvant can either enhance activity of a herbicide’s active ingredient or offset 
any problems associated with spray application such as adverse water quality or wind.  Adjuvant 
may contain surfactants, antifoaming agents, crop oil or crop oil concentrates, drift retardants, 
compatibility agents (mixing two or more herbicides in a common solution), and spray buffers 
(change the spray solution PH).  
 
Spray from ATV – A sprayer attached to an ATV allows for treatments of patches of weeds on 
hillsides, or other areas not easily accessible by road.   
 
Granular Application – Some herbicides are applied in solid form and are placed on the soil 
surface to be absorbed by plant roots.   
 
Back Pack Sprayer with Spray Wand – The use of  pressurized container with an agitation devise 
carried with backpacking equipment, allows the operator to target specific or individual plants. 
 
Aerial Application by Fixed Wing or Helicopter – Aerial application of herbicides from a 
helicopter or fixed wing aircraft do not disturb soil or protective organic layers and are not 
limited by inaccessibility or rugged terrain.  Applications allow for treatment of large areas 
quickly with a smaller workforce.  However, drift management and off-site effects may be more 
difficult to manage and predict.   
 
Spray from Truck Mounted Boom or Spray – Truck mounted mechanical spray equipment is 
primarily limited to treatment of accessible roadsides and flat areas.  This allows large area 
coverage, and is faster and less expensive than manual or hand applications.   
 
Hand Controlled Wand with Soaked Wick – This technique allows user to target individual 
unwanted plants reducing risk to non-target organisms and other resources.   
 
Manual Control  
 
Manually treating noxious weeds may disturb soil surfaces and can be labor intensive and costly 
when compared to herbicide applications.  Manual treatments are typically used to treat selected 
plants, small infestations, and in sensitive areas to avoid adverse effects to non-target species or 
water quality. 
 
Hand Clip Seed Heads or Pull Weeds - Crews may use power or hand tools to cut, clear or prune 
vegetation; pull, grub, or dig out plant root systems to prevent subsequent sprouting and re-
growth; scalp vegetation at ground level or remove competing plants around desired vegetation; 
or place mulch around desired vegetation to limit the growth of competing vegetation.  All 
noxious weed disposals will be in accord with proper disposal methods.  Noxious weeds with 
developed flowers are generally bagged and burned.  This method is most effective on new 
infestations of annual, biennial, or simple perennial exotic plant species. 
 



Handsaws, axes, shovel, rakes, machetes, grubbing hoes, mattocks, brush hooks, and hand 
clippers may all be used to treat weeds.  Axes, shovels, grubbing hoes, and mattocks are also 
used to dig up and cut below the surface to remove the main root of plants.  This is especially 
effective on plants that quickly re-sprout in response cutting and clearing.   
 
Mechanical Control/Restoration  
 
Activities include the use of wheel tractors, crawler-type tractors, or specially designed vehicles 
with attached implements for mechanical vegetation treatments (e.g., plows, harrows, rangeland 
drills and mowers).  Choosing the appropriate treatment depends on the characteristics of 
undesired species present (for example, density, stem size, brittleness, and sprouting ability); the 
need for seedbed preparation and revegetation; topography and soil characteristics of the site 
(e.g., type, depth, amount and size of rocks, erosive conditions, and susceptibility to 
compaction).  It also depends on climatic conditions and potential cost of improvement as 
compared to expected productivity.  Activities typically occur on old agricultural areas, industrial 
sites, and roadsides.       
 
Weed-Whacker Use  – This is a motorized brush cutter with a saw-like blade used to remove 
herbaceous or woody plant materials.  This may be used in conjunction with other power tools to 
(such as a brush buster), to remove noxious weeds or clear dense areas of trees or brush 
preparing the area for replanting or reseeding.  Slash busters may be used to mow down heavy 
slash or unwanted vegetation in densely vegetated areas.   
 
Plowing – transport of heavy equipment – Tractors with attached discs (disking), chains 
(chaining) or other types of plows may be used to clear and de-root plants, furrow (plowing a 
strip) or contour a site, or completely remove vegetation (scarification) from an area.  The 
transport of tractors and their associated implements may require the use of trucks with low bed 
trailers or other types hauling vehicles.   
 
Mowing of Weeds – Tractors with mowing implements may be used to mow vegetation along 
roadsides, and in rangelands with dense shrubs or grasses.  Although mowing may not remove 
roots, it helps eliminate undesired plant species by giving desired plants a competitive advantage. 
For mowing in Sage Brush, GO TO Prescribed Fire Activity Type, Sage Brush Activity 
Component(s), Mowing/Brushbeating Work Element for a description of this activity. For all 
other mowing, GO TO Threatened, Endangered Species Habitat Restoration Activity Type, 
Meadow Restoration Activity Component, Mowing Work Element for a description of this 
activity. 
 
Drill Seeding - On areas with moderate slopes, the use of rangeland drills attached to tractors, 
may be the most effective method reseed an area.  
 
Aerial Application of Seed – Seed may be applied aerially using helicopters or fixed wing aircraft 
when appropriate.  GO TO Range Infrastructure Activity Type, Rangeland Restoration 
Activity Component, Seeding - aerial Work Element for the description of this Work Element.  
 



Weed Prevention 
 
Wash Vehicles, Water Drafting - Washing vehicles used to access and maneuver around 
treatment sites should occur before and after work is accomplished.  Washing would occur at 
designated areas and may require water drafting from a nearby water source such as a pond, lake, 
stream, or spring.  Water hauled in by truck is an alternative to using natural water sources.  
Within  the Prescribed Fire Activity Type, Fireline Construction/Holding Actions Activity 
Component, see the Pumping from streams/ponds using portable pumps and Drafting to fill 
engines/tenders Work Elements for additional information. 
 
Information  
 
Education/Outreach – Informational materials, seminars, and workshops may be provided to 
assist agency personnel and the public in understanding the effects of noxious weed invasion.   
Providing information and education to assist with prevention, control, and eradication of 
noxious weeds is the primary objective of these efforts. 
 
Federal land management agencies that conduct noxious weed treatments must closely 
coordinate with federal and state agencies, county weed control programs.  Herbicides used on 
federal lands must be registered by the U.S. Environmental Protection Agency.   
 
References   
 
A Risk Assessment for Herbicide Use: A USDA Forest Service Publication of Forest Service 
Regions 1, 2, 3, 4, and 10, and the Bonneville Power Administration (1992).  This has been 
prepared to address applicable risks of herbicides to human health and non-target species 
including wildlife and aquatic species.   
 
Noxious Weeds Home Page at www.fs.fed.us/r6/weeds:  A USFS Region 6 Natural Resource 
Home Page.  This is an excellent resource with detailed information about noxious weeds, 
treatments, chemical uses, and the legal aspects treatments related to chemicals uses. 
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