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Project-Specific Design Criteria 
 

• All sapling and trees to be removed shall be approved and clearly marked. 
 

• All removed vegetation shall be incorporated into log jam and floodplain roughness structures.  
If excess vegetation material needs disposal outside of channel work, it shall be distributed on 
the floodplain. 

 
• Trees removed within clearing limits may be removed whole with roots intact and utilized in the 

side channel construction or in mainstem work. 
 

• Remove soil from roots of salvaged trees before placement in the waterway. 
• All trees not marked for removal shall be preserved and undisturbed.  Construction activity shall 

not debark or damage live trees. 
 

• Keep heavy equipment disturbance out of drip line of all preserved existing trees. 
• All equipment, materials and personnel shall remain within the limits of disturbance. 
• The contractor shall keep the work areas in a neat and clean condition free of debris and litter 

for the duration of the project. 
• Temporary access routes in areas prone to inundation during the in-water work window shall be 

decommissioned before the end of the in-water work window. 
• In areas where some equipment (e.g., lowboys, crew trucks, logging trucks) is not needed 

beyond locations such as staging areas the temp roads should only be constructed to a standard 
sufficient to pass the necessary equipment. 

• Access routes in reach 2 and 3 (dry river bottom) will be identified by the project manager to 
minimize impacts to the river bottom and banks and limit crossings. 

• When vegetation removal is required, vegetation shall be cut to ground level (not grubbed). 
• The decommissioning of improved system roads and temporary access roads will be done per 

USFS specifications for ml1 and ml3 road decommission in section 211 of the US Dept of 
Transportation, standard specifications for construction of roads and bridges on federal highway 
projects, FP-14. For ML1 and ML3 road decommissioning see USFS supplemental Specifications 
attached and US Department of Transportation Federal Highway Administration, Standard 
Specifications for Construction of Roads and Bridges on Federal Highway Projects, FP-14 found  
at: "https://highways.dot.gov/federal-lands/specs" Standard Specifications (FP-14) | FHWA 
(dot.gov).  

 
• Servicing and hazardous material storage shall be on an adjacent, established staging areas in a 

location and manner that will preclude erosion into or contamination of the stream or 
floodplain. Equipment when not in use will be located 150 ft or more from any natural water 
body or wetland, or parked in established staging areas. 

 
• Excavated materials shall be stockpiled neatly in an approved location within the stockpile and 

staging area.  Excess material shall be hauled to designated areas.  At completion of work, 
remaining material shall become the property of the contractor and shall be removed from the 
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site.  Contractor shall be solely responsible for obtaining any permits and fees required for legal 
disposal. 

 
• Natural materials used for implementation of aquatic restoration, such as large wood, slash, and 

gravel may be staged within the 100-year floodplain. Topsoil will be staged outside the 
floodplain. 

 
• Any large wood, topsoil, and native channel material displaced by construction shall be 

stockpiled for use during site restoration at a specifically identified and flagged area.  Any 
material not used in restoration, and not native to the floodplain, shall be removed to a location 
outside of the 100-year floodplain for disposal. 

 
• Mechanized equipment and vehicles shall be selected, operated, and maintained in a manner 

that minimizes adverse effects on the environment (e.g., minimally-sized, low pressure tires; 
minimal hard-turn paths for tracked vehicles; temporary mats or plates within wet areas or on 
sensitive soils).  All vehicles and other mechanized equipment shall be: 
− stored, fueled, refueled, and maintained in a vehicle staging area placed 150 ft or more from 

any natural water body or wetland  
− biodegradable lubricants and fluids shall be used in equipment operating in and adjacent to 

the stream channel and live water 
− inspected daily for fluid leaks before leaving the vehicle staging area for operation within 

150 ft of any natural water body or wetland 
− thoroughly cleaned before operation below ordinary high water, and as often as necessary 

during operation, to remain grease free 
 

• The boundaries of the clearing limits shall be clearly flagged in the field prior to 
construction.  During the construction period, no disturbance beyond the flagged clearing 
limits shall be permitted.  The flagging shall be maintained for the duration of construction. 

 
• From May 1 through September 30, all exposed soils shall be protected from erosion by 

mulching, plastic sheeting, hydroseed covering, or other approved measures within three 
days of grading.  From October 1 through April 30, all exposed soils must be protected 
within two days or grading.  Soils shall be stabilized before a work shutdown, holiday, or 
weekend if needed based on the weather forecast.  Soil stockpiles must be stabilized and 
protected with sediment trapping measures.  Mulch as soon as practical all disturbed areas 
not receiving other permanent stabilization measures.  Hay, straw, and mulch used on site 
must be 99.9% weed-free. 

 
• Design, construct, and phase cut and fill slopes in a manner that will minimize erosion.  

Reduce slope velocities on disturbed slopes by providing temporary barriers.  
 

• All temporary erosion and sedimentation control measures shall be removed within 30 days 
after final site stabilization is achieved or after the temporary BMPs are no longer needed.  
Trapped sediment shall be removed from the site or incorporated into finished grading.  
Disturbed soil areas resulting from removal shall be permanently stabilized using mulch and 
seeding. 
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• Avoid soil-disturbing actions during periods of heavy rain or wet soils.  Operate heavy 
equipment within unit boundaries only when soil moisture is below the plastic limit, soil 
moisture exceeds the plastic limit if the soil can be rolled into 3mm threads without 
breaking or crumbling.   

 
• The contractor shall control dust for the duration of the project. Control measures shall be 

in accordance with applicable regulations. 
 

• The following measures will be followed to avoid introduction of invasive plants and noxious 
weeds into project areas: 

− Prior to entering the site, all vehicles and equipment will be power washed, allowed to fully 
dry, and inspected to make sure no plants, soil, or other organic material adheres to the 
surface. 

− Watercraft, waders, boots, and any other gear to be used in or near water will be inspected 
for aquatic invasive species. 

− Wading boots with felt soles are not to be used due to their propensity for aiding in the 
transfer of invasive species. 

 
• Contractor shall perform construction dewatering in such a manner as to avoid the release of 

turbid or sediment-laden water in order to prevent contamination or increase turbidity of 
surface waters. Excavation of dewatering sumps beyond limits shown shall be at no additional 
cost. Sediment laden water may be pumped to an upland discharge location and allowed to 
sheet flow through existing vegetation before infiltrating into the ground. If this method is not 
sufficient to prevent return of turbid water to surface waters or sensitive floodplain areas, a 
'dirt-bag' or sediment retention structure may be required as necessary to comply with laws and 
permit requirements at no additional cost. 

 
• Contractor shall provide, operate, and maintain number and size of pumps as necessary to 

achieve dewatering needs. At a minimum, contractor shall provide a 6" dri-prime diesel-
powered pump and a portable 2" pump. Additional pumps and of different capacities may be 
required at contractor's expense. 

 
• Contractor shall gain owner's approval of discharge location prior to operating pumps. 

A. The esc facilities shown on this plan are the minimum requirements for anticipated site 
conditions. During the construction period, these esc facilities shall be upgraded as needed 
at no additional cost for unexpected storm events and to ensure that sediment and 
sediment-laden water do not leave the site. 

B. The esc facilities shall be inspected daily by the contractor and maintained as necessary to 
ensure their continued functioning. 

C. The esc facilities on inactive sites shall be inspected and maintained a minimum of once a 
month or within the 24 hours following a storm event. 

D. Stabilized construction entrances and additional measures may be required and shall be 
maintained for the duration of the project. 
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Spill prevention, control, and counter measures –  
The use of mechanized machinery increases the risk for accidental spills of fuel, lubricants, hydraulic 
fluid, or other contaminants into the riparian zone or directly into the water. The contractor shall adhere 
to the following measures: 

A description of hazardous materials that will be used, including inventory, storage, and handling 
procedures will be available on-site. 

Written procedures for notifying environmental response agencies will be posted at the work site. 

Spill containment kits (including instructions for cleanup and disposal) adequate for the types and 
quantity of hazardous materials used at the site will be available at the work site. 

Workers will be trained in spill containment procedures and will be informed of the location of spill 
containment kits. 

Any waste liquids generated at the staging areas will be temporarily stored under an impervious cover, 
such as a tarpaulin, until they can be properly transported to and disposed of at a facility that is 
approved for receipt of hazardous materials. 

Biodegradable hydraulic fluids shall be used in any vehicle that will be operated near the water. 

All facilities shall be inspected, maintained, and repaired as needed to assure continued performance of 
their intended function. All facilities shall be inspected daily and within 24 hours after any storm event 
greater than 0.5 inches of rain per 24-hour period and after events exceeding 2 hours duration. 

Weekly reports summarizing the scope of inspections, the personnel conducting the inspection, the 
date(s) of the inspection, major observations relating to the implementation of the contractor's erosion 
and sediment control plan, and actions taken as a result of these inspections shall be prepared and 
retained on site by the contractor. In addition, a record of the following dates shall be included in the 
reports: 

1. When major grading activities occur, 
2. Dates of rainfall events either exceeding 2 hours duration or more than 0.5 inches/24 hours, 
3. When construction activities temporarily or permanently cease on site, or on a portion of the 

site, 
4. When stabilization measures are initiated for portions of the site. Esc records shall be made 

available to the owner and owner's representative on request and shall be provided for review 
and approval prior to application for payment. 

 

Skid Trails:   
Skidding activities shall be limited to periods when soil moisture level is normally dry, soils are frozen, or 
there is sufficient snow cover to protect soils from compaction. Operate heavy equipment within unit 
boundaries only when soil moisture is below the plastic limit, soil moisture exceeds the plastic limit if 
the soil can be rolled into 3mm threads without breaking or crumbling. 

i. Designated skid trails within Riparian Reserves will be minimized.   
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ii. No skid trail crossings of perennial or fish bearing streams will occur.   

iii. Avoid damage to residual trees during skidding and locate skid trails to reduce basal wound 
damage to trees. 

iv. Skidding directly down dry wash draws shall be prohibited. 

v. Skid trail widths shall not exceed a width of 15 feet. Skid trail disturbance which results in 
exposed mineral soil accompanied with visible track or tire rut impressions shall be restored 
through decompaction, grubbing, or scarifying and re-vegetation with native seed. 

vi. The leading ends of all logs shall be suspended above the ground during skidding inhaul to 
landings or stream placement work areas. 

vii. Under site specific conditions, forestry staff will consult with fisheries/hydrology staff when 
proposing to locate skid trail crossings of intermittent streams, if a stream crossing could 
significantly reduce temporary road construction or side slope disturbance to access vegetation 
treatment units.   

viii. To treat a harvest unit between stream channel buffers, skid trail crossings of intermittent 
streams could occur on ground that is <3 percent slope.  Within 100 feet of the stream channel, the 
skid trail will have a slash mat of branches/slash laid down at least 2 feet deep, and logs will be 
stacked parallel with the stream channel to make a crossing platform.   

ix. No standing trees will be cut/removed for skid trail crossings. Skid trail stream crossings will not 
be located closer than 0.5 mile of ESA listed fish and/or Critical Habitat. The stream channel and 
streambanks will be protected by laying trees and logs for the equipment to drive on parallel to the 
stream channel.    

x. If landing areas outside of those identified in the project designs need to be cleared, the locations 
of the landings shall be agreed upon prior to their construction. The size of landings shall not 
exceed that needed for efficient skidding and working operations. 

xi. Landing areas that have been cleared of vegetation shall be restored through decompaction, 
grubbing, or scarifying and re-vegetation with native seed. 

xii. Place barriers at the Forest Service System Road 4600 where it leaves the current trailhead at 
the end of each day to prevent off-road use and further disturbance.  

xiii. Heavy equipment operating within areas designated as ground based will be confined to 
operating on designated skid trails, landings, approved roads, or prepared slash mat trails that are 
at least one foot in depth and result in no significant increase in soil bulk density. 
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ARBO II Criteria 
 
Work Area Isolation & Fish Capture and Release  
Isolate the construction area and remove fish from a project site for projects that include concentrated 
and major excavation at a single location within the stream channel. This condition will typically apply to 
the following aquatic restoration categories: Fish Passage Restoration; Dam, Tidegate, and Legacy 
Structure Removal; Channel Reconstruction/Relocation.  

 
1. Isolate Capture Area –  
Install block nets at up and downstream locations outside of the construction zone and leave in a 
secured position to exclude fish from entering the project area. Leave nets secured to the stream 
channel bed and banks until construction activities within the stream channel are complete. If block nets 
or traps remain in place more than one day, monitor the nets and or traps at least on a daily basis to 
ensure they are secured to the banks and free of organic accumulation and to minimize fish predation in 
the trap.  

 
2. Capture and release –  
Fish trapped within the isolated work area will be captured and released as prudent to minimize the risk 
of injury, then released at a safe release site, preferably upstream of the isolated reach in a pool or 
other area that provides cover and flow refuge. Collect fish by seine or dip nets as the area is slowly 
dewatered, and minnow traps will be in place overnight. Fish must be handled with extreme care and 
kept in water the maximum extent possible during transfer procedures. A healthy environment for the 
stressed fish shall be provided—large buckets (five-gallon minimum to prevent overcrowding) and 
minimal handling of fish. Place large fish in buckets separate from smaller prey-sized fish. Monitor water 
temperature in buckets and well-being of captured fish. If buckets are not being immediately 
transported, use aerators to maintain water quality. As rapidly as possible (especially for temperature-
sensitive bull trout), but after fish have recovered, release fish. In cases where the stream is intermittent 
upstream, release fish in downstream areas and away from the influence of the construction. Capture 
and release will be supervised by a fishery biologist experienced with work area isolation and safe 
handling of all fish.  

 

3. Electrofishing –  
Use electrofishing only where other means of fish capture may not be feasible or effective. If 
electrofishing will be used to capture fish for salvage, NMFS’ electrofishing guidelines will be followed 
(NMFS 2000 - http://www.nwr.noaa.gov/ESA-Salmon-Regulations-Permits/4d-
Rules/upload/electro2000.pdf). Those guidelines are available from the NMFS Northwest Region, 
Protected Resources Division in Portland, Oregon.  

a. Reasonable effort should be made to avoid handling fish in warm water temperatures, such as 
conducting fish evacuation first thing in the morning, when the water temperature would likely be 
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coolest. No electrofishing should occur when water temperatures are above 18ºC or are expected to rise 
above this temperature prior to concluding the fish capture.  

b. If fish are observed spawning during the in-water work period, electrofishing shall not be conducted 
in the vicinity of spawning adult fish or active redds.  

c. Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used.  

d. Conductivity <100, use voltage ranges from 900 to 1100. Conductivity from 100 to 300, use voltage 
ranges from 500 to 800. Conductivity greater than 300, use voltage to 400.  

e. Begin electrofishing with minimum pulse width and recommended voltage and then gradually 
increase to the point where fish are immobilized and captured. Turn off current once fish are 
immobilized.  

f. Do not allow fish to come into contact with anode. Do not electrofish an area for an extended period 
of time. Remove fish immediately from water and handle as described below. Dark bands on the fish 
indicate injury, suggesting a reduction in voltage and pulse width and longer recovery time.  

g. If mortality is occurring during salvage, immediately discontinue salvage operations (unless this would 
result in additional fish mortality), reevaluate the current procedures, and adjust or postpone 
procedures to reduce mortality.  

4. Dewater Construction Site – 
When dewatering is necessary to protect species and/or critical habitat, divert flow around the 
construction site with a coffer dam (built with non-erosive materials) and an associated pump, a by-pass 
culvert, or a water-proof lined diversion ditch. Diversion sandbags can be filled with material mined 
from the floodplain as long as such material is replaced at end of project. Small amounts of instream 
material can be moved to help seal and secure diversion structures. Pumps must have fish screens and 
be operated in accordance with NMFS fish screen criteria described in part 5 of this section. Dissipate 
flow energy at the bypass outflow to prevent damage to riparian vegetation or stream channel. If 
diversion allows for downstream fish passage, place diversion outlet in a location to promote safe 
reentry of fish into the stream channel, preferably into pool habitat with cover. When necessary, pump 
seepage water from the de-watered work area to a temporary storage and treatment site or into upland 
areas and allow water to filter through vegetation prior to reentering the stream channel.  

 

5. Fish screens for Dewatering  
a. NMFS Hydro Fish Passage Review and Approve – When using Fish screens for surface water that is 
diverted by gravity or by pumping at a rate that exceeds 3 cfs, the BLM, FS and BIA will ensure that the 
action is individually reviewed by the Portland office of the NMFS’ Habitat Conservation Division for 
consistency with criteria in NOAA Fisheries Anadromous Salmonid Passage Facility Design (NMFS 2011), 
located at: http://www.nwr.noaa.gov/Salmon-Hydropower/FERC/upload/Fish-Passage-Design.pdf Refer 
to section “F” of this chapter.  

c. All other diversions will have a fish screen that meets the following specifications: (a) An automated 
cleaning device with a minimum effective surface area of 2.5 square feet per cfs, and a nominal 
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maximum approach velocity of 0.4 feet per second (fps), or no automated cleaning device, a minimum 
effective surface area of 1 square foot per cfs, and a nominal maximum approach rate of 0.2 fps; and (b) 
a round or square screen mesh that is no larger than 2.38 mm (0.094”) in the narrow dimension, or any 
other shape that is no larger than 1.75 mm (0.069”) in the narrow dimension.  

d. Each fish screen will be installed, operated, and maintained according to NMFS’ fish screen criteria 
(NMFS 2011, or most recent version). NMFS fish screen criteria applies to federally listed salmonid 
species under their jurisdiction as well as bull trout, Oregon chub, shortnose sucker, Lahontan cutthroat 
trout, Lost River sucker, Modoc sucker, and Warner sucker under FWS jurisdiction.  

6. Stream Re-watering –  
Upon project completion, slowly re-water the construction site to prevent loss of surface water 
downstream as the construction site streambed absorbs water and to prevent a sudden increase in 
stream turbidity. Monitor downstream during re-watering to prevent stranding of aquatic organisms 
below the construction site.  

7. Salvage Notice –  
NOTICE: If a sick, injured, or dead specimen of a threatened or endangered species is found in the 
project area, the finder must notify NMFS through the contact person identified in the transmittal letter 
for this opinion, or through the NMFS Office of Law Enforcement at 1-800-853-1964, and follow any 
instructions. If the proposed action may worsen the fish’s condition before NMFS can be contacted, the 
finder should attempt to move the fish to a suitable location near the capture site while keeping the fish 
in the water and reducing its stress as much as possible. Do not disturb the fish after it has been moved. 
If the fish is dead, or dies while being captured or moved, report the following information: (a) NMFS 
consultation number; (b) the date, time, and location of discovery; (c) a brief description of 
circumstances and any information that may show the cause of death; and (d) photographs of the fish 
and where it was found. The NMFS also suggests that the finder coordinate with local biologists to 
recover any tags or other relevant research information. If the specimen is not needed by local biologists 
for tag recovery or by NMFS for analysis, the specimen should be returned to the water in which it was 
found, or otherwise discarded.  

 
Large Wood Placement  
includes large wood (LW) placement, engineered logjams (ELJs), and tree removal for LW projects. Such 
activities will occur in areas where channel structure is lacking due to past stream cleaning (LW 
removal), riparian timber harvest, and in areas where natural gravel supplies are low due to 
anthropogenic disruptions. These projects will occur in stream channels and adjacent floodplains to 
increase channel stability, rearing habitat, pool formation, spawning gravel deposition, channel 
complexity, hiding cover, low velocity areas, and floodplain function. Equipment such as helicopters, 
excavators, dump trucks, front-end loaders, full-suspension yarders, and similar equipment may be used 
to implement projects.  

1. Large Wood Projects  
i. Place LW in areas where they would naturally occur and in a manner that closely mimic natural 
accumulations for that particular stream type.  
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ii. Structure types shall simulate disturbance events to the greatest degree possible and include, but are 
not limited to, log jams, debris flows, wind-throw, and tree breakage.  

iii. No limits are to be placed on the size or shape of structures as long as such structures are within the 
range of natural variability of a given location and do not block fish passage.  

iv. Projects can include grade control and bank stabilization structures, while size and configuration of 
such structures will be commensurate with scale of project site and hydraulic forces.  

v. The partial burial of LW is permitted and may constitute the dominant means of placement. This 
applies to all stream systems but more so for larger stream systems where use of adjacent riparian trees 
or channel features is not feasible or does not provide the full stability desired.  

vi. LW includes whole conifer and hardwood trees, logs, and rootwads. LW size (diameter and length) 
should account for bankfull width and stream discharge rates. When available, trees with rootwads 
should be a minimum of 1.5x bankfull channel width, while logs without rootwads should be a minimum 
of 2.0 x bankfull width.  

vii. Structures may partially or completely span stream channels or be positioned along stream banks.  
viii. Stabilizing or key pieces of LW must be intact, hard, with little decay, and if possible, have root wads 
(untrimmed) to provide functional refugia habitat for fish. Consider orienting key pieces such that the 
hydraulic forces upon the large wood increases stability  

ix. Anchoring Large Wood – Anchoring alternatives may be used in preferential order:  

(a) use of adequately sized wood sufficient for stability  

(b) orient and place wood in such a way that movement is limited  

(c) ballast (gravel and/or rock) to increase the mass of the structure to resist movement  

(d) use of large boulders as anchor points for the LW  

2. Engineered Logjams (ELJs) – 
are structures designed to redirect flow and change scour and deposition patterns. To the extent 
practical, they are patterned after stable natural log jams and can be either unanchored or anchored in 
place using rebar, rock, or piles. Engineered log jams create a hydraulic shadow, a low-velocity zone 
downstream that allows sediment to settle out. Scour holes develop adjacent to the log jam. While 
providing valuable fish and wildlife habitat they also redirect flow and can provide stability to a 
streambank or downstream gravel bar.  

ii. ELJs will be patterned, to the greatest degree possible, after stable natural log jams.  

iv. Stabilizing or key pieces of LW that will be relied on to provide streambank stability or redirect flows 
must be intact, solid (little decay). If possible, acquire LW with untrimmed rootwads to provide 
functional refugia habitat for fish.  

v. When available, trees with rootwads attached should be a minimum length of 1.5 times the bankfull 
channel width, while logs without rootwads should be a minimum of 2.0 times the bankfull width.  
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vi. The partial burial of LW may constitute the dominant means of placement, and key LW can be buried 
into the stream bank or channel  

vii. Angle and Offset – The LW portions of engineered log jam structures should be oriented such that 
the forces upon the large wood increases stability. If a rootwad is left exposed to the flow, the bole 
placed into the streambank should be oriented downstream parallel to the flow direction so the 
pressure on the rootwad pushes the bole into the streambank and bed. Wood members that are 
oriented parallel to flow are more stable than members oriented at 45 or 90 degrees to the flow.  

viii. If LW anchoring is required, a variety of methods may be used. These include buttressing the wood 
between riparian trees, the use of manila, sisal or other biodegradable ropes for lashing connections. If 
hydraulic conditions warrant use of structural connections, such as rebar pinning or bolted connections, 
may be used. Rock may be used for ballast but is limited to that needed to anchor the LW.  

3. Tree Removal for LW Projects  
i. Live conifers and other trees can be felled or pulled/pushed over in the RR, RHCAs, and upland areas 
(e.g., LSR, AMA, NSO/MaMu CH) for in-channel large wood placement only when conifers and trees are 
fully stocked. Tree felling shall not create excessive stream bank erosion or increase the likelihood of 
channel avulsion during high flows.  

ii. Danger trees and trees killed through fire, insects, disease, blow-down and other means can be felled 
and used for in-channel placement regardless of live-tree stocking levels.  

iii. Trees may be removed by cable, ground-based equipment, horses or helicopters.  

iv. Trees may be felled or pushed/pulled directly into a stream and/or floodplain.  

v. Trees may be stock piled for future instream restoration projects.  

vi. The project manager for an aquatic restoration action under ARBA II will coordinate with an action-
agency wildlife biologist in tree-removal planning efforts.  

vii. In Northern Spotted Owl (NSO) and Marbled Murrelet (MAMU) habitat, meet the following 
requirements:  

(a) PDC listed in II. H. 2. b. and c.  

(b) The following Project Design Criteria applies to tree removal within the range of marbled murrelets 
(MAMU) and the northern spotted owl (NSO) in Douglas-fir dominated stands less than 80 years old that 
are not functioning as foraging habitat within a spotted owl home range nor do they contain murrelet 
nesting structure. It does not apply to tree selection in older stands or hardwood-dominated stands 
unless stated otherwise. The purpose of these criteria is to ensure that there would be no removal or 
adverse modification of suitable habitat for MAMU or NSO.  

(i) A wildlife biologist must be fully involved in all tree-removal planning efforts, and be involved in 
making decisions on whether individual trees are suitable for nesting or have other important listed bird 
habitat value.  

(ii) Trees can be removed to a level not less than a Relative Density (RD) of approximately 35, which is 
considered as fully occupying a site. This equates to approximately 60 trees per acre in the overstory 
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and a tree spacing averaging 26 feet. Additionally, 40% canopy cover would be maintained when in NSO 
or MAMU CH, when within 300 feet of occupied or unsurveyed murrelet nesting structure, and when 
dispersal habitat is limited in the area.  

(iii) Trees to be removed can be live, hazard trees, or killed through fire, insects, disease, blow down and 
other means. Down trees and snags should only be removed if the stand will retain NWFP standards 
post removal.  

(iv) Trees may be removed by cable, ground-based equipment, horses or helicopters, felled or 
pushed/pulled directly into a stream. Trees may be stock piled for future instream restoration projects.  

(v) Tree species removed should be relatively common in the stand (i.e., not “minor” tree species).  

(vi) Snags and trees with broad, deep crowns (“wolf” trees), damaged tops or other abnormalities that 
may provide a valuable wildlife habitat component should be reserved.  

(vii) No gaps (openings) greater than 0.25 acre will be created in spotted owl CH. No gaps greater than ¼ 
acre will be created in murrelet CH. No gaps shall be created in Riparian Reserves that contain ESA-listed 
fish habitat.  

(viii) The following Project Design Criteria applies to tree removal within the range of MAMU and the 
NSO in Douglas-fir dominated stands greater than 80 years old or that are functioning as foraging 
habitat within a NSO home range, and/or do contain MAMU nesting structure.  

(a) Individual trees or small groups of trees should come from the periphery of permanent openings 
(roads etc.) or from the periphery of non-permanent openings (e.g., plantations, along recent clear-cuts 
etc.). Groups of trees greater than 4 trees shall 1) not be within MAMU suitable stands or stands 
buffering (300 ft.) MM suitable stands, 2) not be buffering (300 ft.) individual trees with MAMU nesting 
structure. A minimum distance of one potential tree height feet should be maintained between 
individual or group removals.  

(b) Trees up to 36” dbh may be felled in any stands with agreement from a wildlife biologist that the 
trees are not providing MAMU nesting structures or providing cover for nest sites. No known NSO nest 
trees or alternate nest trees are to be removed. Potential NSO nest trees may only be removed in 
limited instances when it is confirmed with the wildlife biologist that nest trees will not be limited in the 
stand post removal.  

(c ) In order to minimize the creation of canopy gaps or edges, groups of adjacent trees selected should 
not create openings greater than ¼ acre within 0.5 miles of MAMU occupied habitat or when within 
murrelet CH. Within NSO CH, stands greater than 80 years old or within stands providing foraging 
habitat to NSO home ranges, gaps will be restricted to 0.5-acre openings or less. Gaps shall not be 
created in Riparian Reserves where ESA-listed fish occur. 

 
Off- and Side-Channel Habitat Restoration  
projects will be implemented to reconnect historic side-channels with floodplains by removing off-
channel fill and plugs. Furthermore, new side-channels and alcoves can be constructed in geomorphic 
settings that will accommodate such features. This activity category typically applies to areas where side 
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channels, alcoves, and other backwater habitats have been filled or blocked from the main channel, 
disconnecting them from most if not all flow events. These project types will increase habitat diversity 
and complexity, improve flow heterogeneity, provide long-term nutrient storage and substrate for 
aquatic macroinvertebrates, moderate flow disturbances, increase retention of leaf litter, and provide 
refuge for fish during high flows. Equipment such as excavators, bull dozers, dump trucks, front-end 
loaders, and similar equipment may be used to implement projects.  

1. Data Requirements –  
Data requirements and analysis for off- and side-channel habitat restoration include evidence of 
historical channel location, such as land use surveys, historical photographs, topographic maps, remote 
sensing information, or personal observation.  

2. Allowable Excavation –  
Off- and side-channel improvements can include minor excavation (< 10% of volume) of naturally 
accumulated sediment within historical channels. There is no limit as to the amount of excavation of 
anthropogenic fill within historic side channels as long as such channels can be clearly identified through 
field and/or aerial photographs. Excavation depth will not exceed the maximum thalweg depth in the 
main channel. Excavated material removed from off- or side-channels shall be hauled to an upland site 
or spread across the adjacent floodplain in a manner that does not restrict floodplain capacity.  

 
Set-back or Removal of Existing Berms, Dikes, and Levees  
will be conducted to reconnect historic fresh-water deltas to inundation, stream channels with 
floodplains, and historic estuaries to tidal influence as a means to increase habitat diversity and 
complexity, moderate flow disturbances, and provide refuge for fish during high flows. Other restored 
ecological functions include overland flow during flood events, dissipation of flood energy, increased 
water storage to augment low flows, sediment and debris deposition, growth of riparian vegetation, 
nutrient cycling, and development of side channels and alcoves. Such projects will take place where 
estuaries and floodplains have been disconnected from adjacent rivers through drain pipes and 
anthropogenic fill. Equipment such as excavators, bull dozers, dump trucks, front-end loaders, and 
similar equipment may be used to implement projects.  

Floodplains and Freshwater Deltas  
i. Design actions to restore floodplain characteristics—elevation, width, gradient, length, and 
roughness—in a manner that closely mimics, to the extent possible, those that would naturally occur at 
that stream and valley type.  

iii. To the extent possible, remove nonnative fill material from the floodplain to an upland site.  

iv. Where it is not possible to remove or set-back all portions of dikes and berms, or in areas where 
existing berms, dikes, and levees support abundant riparian vegetation, openings will be created with 
breaches. Breaches shall be equal to or greater than the active channel width to reduce the potential for 
channel avulsion during flood events. In addition to other breaches, the berm, dike, or levee shall always 
be breached at the downstream end of the project and/or at the lowest elevation of the floodplain to 
ensure the flows will naturally recede back into the main channel thus minimizing fish entrapment.  
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v. Elevations of dike/levee setbacks shall not exceed the elevation of removed structures  

vi. When necessary, loosen compacted soils once overburden material is removed. Overburden or fill 
comprised of native materials, which originated from the project area, may be used within the 
floodplain to create set-back dikes and fill anthropogenic holes provided that floodplain function is not 
impeded.  

 
Reduction/Relocation of Recreation Impacts – 
Intended to close, better control, or relocate recreation infrastructure and use along streams and within 
riparian areas. This includes removal, improvement, or relocation of infrastructure associated with 
designated campgrounds, dispersed camp sites, day-use sites, foot trails, and off-road vehicle (ORV) 
roads/trails in riparian areas. The primary purpose is to eliminate or reduce recreational impacts to 
restore riparian areas and vegetation, improve bank stability, and reduce sedimentation into adjacent 
streams. Equipment such as excavators, bull dozers, dump trucks, front-end loaders, and similar 
equipment may be used to implement projects.  

a. Design remedial actions to restore floodplain characteristics—elevation, width, gradient, length, and 
roughness—in a manner that closely mimics, to the extent possible, those that would naturally occur at 
that stream and valley type.  

b. To the extent possible, non-native fill material shall be removed from the floodplain to an upland site.  

c. Overburden or fill comprised of native materials, which originated from the project area, can be used 
to reshape the floodplain, placed in small mounds on the floodplain, used to fill anthropogenic holes, 
buried on site, and/or disposed into upland areas.  

d. For recreation relocation projects—such as campgrounds, horse corrals, ORV trails—move current 
facilities out of the riparian area or as far away from the stream as possible.  

e. Consider de-compaction of soils and vegetation planting once overburden material is removed.  

f. Place barriers—boulders, fences, gates, etc.—outside of the bankfull width and across traffic routes to 
prevent ORV access into and across streams.  

 

Environmental Requirements for Road and Trail Erosion Control and Decommissioning- 
Includes hydrologically closing or decommissioning roads and trails, including culvert removal in 
perennial and intermittent streams; removing, installing or upgrading cross-drainage culverts; upgrading 
culverts on non-fish-bearing steams; constructing water bars and dips; reshaping road prisms; 
vegetating fill and cut slopes; removing and stabilizing of side-cast materials; grading or resurfacing 
roads that have been improved for aquatic restoration with gravel, bark chips, or other permeable 
materials; contour shaping of the road or trail base; removing road fill to native soils; soil stabilization 
and tilling compacted surfaces to reestablish native vegetation. This category also includes 
programmatic/public notice road closures under FS and BLM/BIA equivalent Travel and Access 
Management Plans. Such actions will target priority roads that contribute sediment to streams, block 
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fish passage, and/or disrupt floodplain and riparian functions. Equipment such as excavators, bull 
dozers, dump trucks, front-end loaders, and similar equipment may be used to implement projects.  

1. Road Decommissioning and Stormproofing  
i. For road decommissioning and hydrologic closure projects within riparian areas, recontour the 
affected area to mimic natural floodplain contours and gradient to the extent possible.  

ii. When obliterating or removing segments immediately adjacent to a stream, consider using sediment 
control barriers between the project and stream.  

iii. Dispose of slide and waste material in stable sites out of the flood-prone area. Native material may 
be used to restore natural or near-natural contours.  

iv. Drainage features used for stormproofing and treatment projects should be spaced as to 
hydrologically disconnect road surface runoff from stream channels. If grading and resurfacing is 
required, use gravel, bark, or other permeable materials for resurfacing.  

v. Minimize disturbance of existing vegetation in ditches and at stream crossings.  

vi. Conduct activities during dry-field conditions (generally May 15 to October 15) when the soil is more 
resistant to compaction and soil moisture is low.  

vii. When removing a culvert from a first or second order, non-fishing bearing stream, project specialists 
shall determine if culvert removal should include stream isolation and rerouting in project design. 
Culvert removal on fish bearing streams shall adhere to the measures described in the Fish Passage 
Restoration activity category.  

viii. For culvert removal projects, restore natural drainage patterns and channel morphology. Evaluate 
channel incision risk and construct in-channel grade control structures when necessary.  

2. Road Relocation  
i. When a road is decommissioned in a floodplain and future vehicle access through the area is still 
required, relocate the road as far as practical away from the stream.  

ii. The relocation will not increase the drainage network and will be constructed to hydrologically 
disconnect it from the stream network to the extent practical. New cross drains shall discharge to stable 
areas where the outflow will quickly infiltrate the soil and not develop a channel to a stream.  
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Preface 
Preface_wo_10_25_2021 

 

Delete all but the first paragraph and add the following: 

The Forest Service, US Department of Agriculture has adopted FP-14 for construction of National Forest System 
Roads. 
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101 - Terms¸ Format¸ and Definitions 
101.01_National_11_9_2016 

Add the following paragraph to Subsection 101.01: 

101.01 Meaning of Terms. 
Delete all references to the TAR (Transportation Acquisition Regulations) in the specifications. 

 

 

 

101.03_National_11_9_2016 

Add the following to Subsection 101.03: 

101.03 Abbreviations. 
(a) Acronyms. 

AGAR — Agriculture Acquisition Regulations 

AFPA — American Forest and Paper Association 

FSAR — Forest Service Acquisition Regulations 

MSHA — Mine Safety and Health Administration 

NESC — National Electrical Safety Code 

WCLIB — West Coast Lumber Inspection Bureau 

 

(f) Miscellaneous unit abbreviations. 

MP — milepost   location 

ppm — parts per million  volume 

STA  station    location 

 

 

 

 

101.04_National_1_22_2020 

Make the following changes to Subsection 101.04: 

101.04 Definitions.  
Delete these definitions and replace the following: 
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Bid Schedule — The Schedule of Items. 

Bridge — A structure, including supports, erected over a depression or an obstruction such as water along a 
road, a trail, or a railway and having a deck for carrying traffic or other loads. 

Contractor — The individual or legal entity contracting with the Government for performance of prescribed 
work.  In a timber sale contract, the contractor is the “Purchaser”.   

Culvert — Any structure with a bottom, regardless of fill depth, depth of invert burial, or presence of horizontal 
driving surface, or any bottomless (natural channel) structure with footings that will not have wheel loads in 
direct contact with the top of the structure. 

Drawings — (Public Works Contracts) Design sheets or fabrication, erection, or construction details submitted to 
the CO by the Contractor according to FAR Clause 52.236-21 Specifications and Drawings for Construction. Also 
refers to submissions and submittals. 

Notice to Proceed — (Public Works Contracts) Written notice to the Contractor to begin the contract work. 

Right-of-Way — A general term denoting (1) the privilege to pass over land in some particular line (including 
easement, lease, permit, or license to occupy, use, or traverse public or private lands), or (2) Real property 
necessary for the project, including roadway, buffer areas, access, and drainage areas. 

Solicitation—(Public Works Contracts) The complete assembly of documents (whether attached or incorporated 
by reference) furnished to prospective bidders. 

 

Add the following definitions: 

Adjustment in Contract Price — “Equitable adjustment,” as used in the Federal Acquisition Regulations, or 
“construction cost adjustment,” as used in the Timber Sale Contract, as applicable. 

Change — “Change” means “change order” as used in the Federal Acquisition Regulations, or “design change” as 
used in the Timber Sale Contract. 

Forest Service — The United States of America, acting through the Forest Service, U.S. Department of 
Agriculture. 

Neat Line — A line defining the proposed or specified limits of an excavation or structure. 

Pioneer Road — Temporary construction access built along the route of the project. 

Purchaser — The individual, partnership, joint venture, or corporation contracting with the Government under 
the terms of a Timber Sale Contract and acting independently or through agents, employees, or subcontractors. 

Protected Streamcourse — A drainage shown on the plans or timber sale area map that requires designated 
mitigation measures. 

Road Order — An order affecting and controlling traffic on roads under Forest Service jurisdiction. Road Orders 
are issued by a designated Forest Officer under the authorities of 36 CFR, part 260. 

Shop Drawings — (Timber and Stewardship Contracts) Referred to as “Drawings” in FP-14,  include drawings, 
diagrams, layouts, schematics, descriptive literature, illustrations, lists or tables, performance and test data, and 
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similar materials furnished by Purchaser to explain in detail specific portions of the work required by the 
contract.  

Utilization Standards —  

The minimum size and percent soundness of trees described in Public Works contract specifications or Timber 
Sale and IRTC contract provisions to determine merchantable timber. 

 

Add Figure 101-1—Illustration of road structure terms: 
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Figure 101-1—Illustration of road structure terms. 
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102 - Bid¸ Award¸ and Execution of Contract 
102.00_National_11_9_2016 

 

Delete Section 102 in its entirety. 

Delete Section 102.  
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103 - Scope of Work 
103.00_National_11_9_2016 

Delete all of Section 103 except Subsection 103.01 Intent of Contract. 

Delete Subsections 103.02, 103.03, 103.04, 103.05. 
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104 - Control of Work 
104.00_National_11_9_2016 

Delete Subsections 104.01, 104.02, and 104.04. 

Delete Subsections 104.01, 104.02, 104.04. 
 

 

 

104.06_National_11_9_2016 

Add the following to Subsection 104.06: 

104.06 Use of Roads by Contractor.  
The Contractor is authorized to use roads under the jurisdiction of the Forest Service for all activities necessary 
to complete this contract, subject to the limitations and authorizations designated in the Road Order(s) or 
described in the contract, when such use will not damage the roads or national forest resources, and when 
traffic can be accommodated safely. 
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105 - Control of Material 
105.05_National_6_29_2020 

 

105.05 Use of Material Found in the Work.  
Delete 105.05 (a) and (b) and the last sentence of the second paragraph and substitute the following: 

Materials produced or processed from Government lands in excess of the quantities required for performance 
of this contract are the property of the Government.  Place excess material safely at government-approved 
location, at no additional cost to government. 
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106 - Acceptance of Work 
106.01_National_7_18_2017 

Delete Subsection 106.01 and replace with the following: 

106.01 Conformity with Contract Requirements.   
Follow the requirements of FAR Clause 52.246-12 Inspection of Construction. 

References to standard test methods of AASHTO, ASTM, GSA, and other recognized standard authorities refer to 
the methods in effect on the date of solicitation for bids. 

Perform all work to the lines, grades, cross-sections, dimensions, and processes or material requirements shown 
on the plans or specified in the contract. 

Incorporate manufactured materials into the work according to the manufacturer’s recommendations or to 
these specifications, whichever is more strict. 

Plan dimensions and contract specification values are the values to be strived for and complied with as the 
design values from which any deviations are allowed.  Perform work and provide material that is uniform in 
character and reasonably close to the prescribed value or within the specified tolerance range.  The purpose of a 
tolerance range is to accommodate occasional minor variations from the median zone that are unavoidable for 
practical reasons. 

When standard manufactured items are specified (such as fence, wire, plates, rolled shapes, pipe conduits, etc., 
that are identified by gauge, unit mass, section dimensions, etc.), the identification will be considered to be 
nominal masses or dimensions.  Unless specific contract tolerances are noted, established manufacturing 
tolerances will be accepted. 

The Government may inspect, sample, or test all work at any time before final acceptance of the project.  When 
the Government tests work, copies of test reports are furnished to the Contractor upon request.  Government 
tests may or may not be performed at the work site.  If Contractor testing and inspection is verified by the 
Government, the Contractor’s results may be used by the Government to evaluate work for acceptance.  Do not 
rely on the availability of Government test results for process control. 

Acceptable work conforming to the contract will be paid for at the contract unit bid price.  Four methods of 
determining conformity and accepting work are described in Subsections 106.02 to 106.05 inclusive.  The 
primary method of acceptance is specified in each Section of work.  However, work may be rejected at any time 
it is found by any of the methods not to comply with the contract. 

Remove, repair, or replace work that does not conform to the contract, or to prevailing industry standards 
where no specific contract requirements are noted. Removing, repairing, or replacing work; providing temporary 
traffic control; and any other related work to accomplish conformity will be at no cost to the Government. 

(a)  Disputing Government test results. If the accuracy of Government test results is disputed, promptly 
inform the CO.  If the dispute is unresolved after reasonable steps are taken to resolve the dispute, further 
evaluation may be obtained by written request.  Include a narrative describing the dispute and a proposed 
resolution protocol that addresses the following:  

1. Sampling method; 
2. Number of samples; 
3. Sample transport; 
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4. Test procedures; 
5. Testing laboratories;  
6. Reporting; 
7. Estimated time and costs; and  
8. Validation process.  

 

If the evaluation requires additional sampling or testing be performed, mutually agree with the Government on 
witnessing procedures and on sampling and testing by a third party laboratory.  Use a third party laboratory 
accredited by the AASHTO accreditation program.  Provide proof of the laboratory’s accreditation for the test 
procedures to be used.  Do not use the same laboratory that produced the disputed Government test results or 
that produced the test results used as a basis for the dispute.   

The CO will review the proposed resolution protocol and may modify it before final approval and execution.   

The Government will use the approved resolution protocol test results to determine the validity of the disputed 
testing.  If the Government test results are validated, the Contractor will be responsible for all costs associated 
with developing and performing the resolution protocol.  If the Government test results are not validated, the 
Government will be responsible for all costs associated with developing and performing the resolution protocol.  
If the validity of the Government test results cannot be determined, the Contractor and Government will equally 
share all costs associated with developing and carrying out the resolution protocol. 

(b)  Alternatives to removing and replacing non-conforming work.  As an alternative to removal and 
replacement, the Contractor may submit a written request to: 

1. Have the work accepted at a reduced price; or 
2. Be given permission to perform corrective measures to bring the work into 

conformity. 
 

The request must contain supporting rationale and documentation.  Include references or data justifying the 
proposal based on an evaluation of test results, effect on service life, value of material or work, quality, 
aesthetics, and other tangible engineering basis.  The CO will determine disposition of the nonconforming work. 

 

 

106.02_National_11_9_2016 

 
Delete Subsection 106.02 and replace with the following: 

106.02 Visual Inspection.  
Acceptance is based on visual inspection of the work for compliance with the specific contract requirements. 
Use prevailing industry standards in the absence of specific contract requirements or tolerances. 
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107 - Legal Relations and Responsibility to the Public  
107.05_National_7_18_2017 

Delete Subsection 107.05. 

Delete Subsection 107.05.  
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108 - Prosecution and Progress 
108.00_National_11_9_2016 

Delete Section 108 in its entirety. 

Delete Section 108. 
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109 - Measurement and Payment 
109.00_National_11_9_2016 

Delete Subsections 109.06, 109.07, 109.08, and 109.09:  

Delete Subsections 109.06, 109.07, 109.08, 109.09.  
  

 

109.01_National_2_22_2019 

Delete the third paragraph and Table 109-1 of Subsection 109.01 and replace with the following: 

109.01 Measurement of Work.  
Take measurements as described in Subsection 109.02 unless otherwise modified by the Measurement 
Subsection of the section controlling the work being performed.  Table 109-1 indicates the accuracy required for 
quantities of the various pay units used in the Schedule of Items.  Use this guide to determine the decimal 
placement in the final payment.  

Table 109-1  

Decimal Accuracy of Quantities for Final Payment 

Pay Item Level of Precision 
Linear Foot 1 

Exception--Timber, Steel, and concrete Piles 0.1 
Station 0.1 
Mile 0.01 
Square Foot 0.1 
Square Yard 0.1 
Each 1 
Acre 0.01 
Gallon 1 
M-Gals.    0.1 
Cubic Yard    1 

Exception--Structure Excavation; Sheathing 
 Materials; Bedding, Bed Course, and Backfill 
 Materials; Gabions;  

0.1 

Exception--Concrete; Masonry 0.01 
Pound 1 
Ton 0.1 

Exception--Calcium Chloride; 
 Sodium Chloride; Hydrated Lime; 
 Bituminous Materials; Pavements; 
 Bed Course Materials 

0.01 

Hour 0.1 
MFBM 0.01 
Station Yard   1 
Cubic Yard Mile 1 
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Ton Mile   1 
 

 

 

109.02_National_11_9_2016 

Add the following sentence to Subsection 109.02(b): 

109.02 Measurement Terms and Definitions.  
(b) Contract quantity.  

Contract quantities will be adjusted only when there are errors in the original design of 15% or more. 
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155 - Schedules for Construction Contracts 
155.00_National_11_9_2016 

Delete Section 155 in its entirety. 

Delete Section 155. 
 

 

  



21 
 

156 - Public Traffic 
156.00_National_2_5_2019 

Delete Section 156 in its entirety and replace with the following: 

Section 156. – PUBLIC TRAFFIC 
Description 

156.01 This work consists of controlling and protecting public traffic adjacent to and within the project.   

Material 

156.02 Conform to the MUTCD and the following Sections and Subsections: 

Permanent Traffic Control    633 

Traffic Signing and Marking Material   718 

Concrete Barriers and Precast Guardwalls  618 

Temporary plastic fence     710.11 

 

Construction Requirements 

156.03 General.  Accommodate traffic according to MUTCD, approved traffic control plan and this section.  
Perform work in a manner that ensures safety and convenience of the public. Unless otherwise provided for in 
Table 156-1, keep existing roads open to all traffic during road improvement work, and maintain them in a 
condition that will adequately accommodate traffic.  Delays may not exceed 30 minutes at any one time 
followed by an open period of no less than 60 minutes. Accommodate public traffic on roads adjacent to and 
within the project until the project is accepted according to Subsection 106.07(b). 

Submit traffic control plan at least 30 days prior to intended use.  Perform no work that interferes or conflicts 
with traffic or existing access to the roadway surface until a traffic control plan has been approved.   

Post construction signs and traffic control devices in conformance with MUTCD and Forest Service EM 7100-15.  
All required signs will be in place and approved prior to beginning work on project.  

If the Contractor agrees in writing to allow public traffic to use a new road being constructed prior to 
completion, it will be considered an existing road for traffic control purposes. 

 

156.04 Temporary Traffic Control.  Install and maintain temporary traffic control devices adjacent to and within 
the project as required by the approved traffic control plan and the MUTCD.  Install and maintain traffic control 
devices as follows: 

(a) Furnish and install traffic control devices before the start of construction operations. 

(b) All detours outside of clearing limits will be approved in writing by the Contracting Officer as part of 
the traffic control plan. 

(c) Install only those traffic control devices needed for each stage or phase. 
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(d) Relocate temporary traffic control devices as necessary. 

(e) Remove devices that no longer apply to the existing conditions. 

(f) Immediately replace any device that is lost, stolen, destroyed, or inoperative. 

(g) Keep temporary traffic control devices clean. 

(h) Remove all temporary traffic control devices upon contract completion or when approved. 

(i) When required, use flaggers certified by the American Traffic Safety Services Association, the National 
Safety Council, the International Municipal Signal Association, a state agency, or other acceptable 
organization.  Perform the work described under MUTCD Part 6.  Use type III, VII, VIII, or IX retroreflective 
sheeting on flagger paddles.  Do not use flags.  Flaggers must wear high visibility safety apparel as required 
by MUTCD 6E.02. 

 

156.05 Temporary Closures.  Road segments may be closed as shown in Table 156-1.  The maximum 
consecutive days of closure shall be followed by a minimum number of consecutive days open to traffic as 
shown.  Maintain traffic control devices during closure period(s).  Appropriate barricades and signs will be 
erected and maintained as shown in the traffic control plan or as otherwise designated. 

Prior to closing roads during construction, give written notice to the Contracting Officer at least 10 days in 
advance.   

Table 156-1 
Temporary Road Closures 

  Road 
Number From Terminus To Terminus 

Maximum Consecutive 
Days of Closure 

Minimum Consecutive 
Days Open 

4600000 
<MP or 
description> 

<MP or 
description> <number> <number> 

     

     

     

 

156.06 Acceptance.  Public traffic work will be evaluated under Subsection 106.02. 

 

Measurement and Payment 

156.07 Do not measure Public Traffic for payment. Payment for contract work is provided indirectly.  See 
Subsection 109.05.   
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157 - Soil Erosion and Sediment Control 
157.04_National_11_1_2016 

Delete Subsection 157.04 and replace with the following: 

157.04 General.  
Thirty (30) days prior to the start of construction, submit a written plan according to subsection 104.03 with all 
necessary permits that provides permanent and temporary erosion control measures to minimize erosion and 
sedimentation during and after construction.  Do not begin work until the necessary controls for that particular 
phase of work have been implemented. Do not modify the type, size, or location of any control without 
approval.   

When erosion control measures are not functioning as intended, take corrective action to eliminate or minimize 
pollutants in storm water discharges from the project. 
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201 - Clearing and Grubbing 
201.04_National_9_10_2018 

Construction Requirements 

Delete paragraph (c) and replace with the following: 

201.04 Clearing 
(c) In areas outside the excavation, embankment, and slope rounding limits, cut stumps to maximum stump 
height shown in table below.  

Utilization standards for merchantable timber are listed below. Fall and buck merchantable material into lengths 
not to exceed 6 feet. Pieces (logs) meet utilization standards when such pieces would have met Utilization 
Standards if bucking lengths were varied to include such material.  

Minimum Utilization Standards 

Species 
Maximum Stump 

Height (inches) Length (feet) Diameter1 (inches) % Net Scale2 
Varies 6 16 7 33.333 
     

1 measured at inside bark at small end 
2 in % gross scale 
 

 

 

 

 

 

201.06_National_2_22_2018 

Delete the first sentence of Subsection 201.06 and replace the following: 

201.06 Disposal.  
Merchantable timber is Government property. 
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203 - Removal of Structures and Obstructions 
203.04_National_11_2_2016 

Make the following changes to Subsection 203.04(b): 

203.04 (b) General. 
Delete the fifth paragraph of Subsection 203.04(b) and replace with the following: 

Remove structures and obstructions in the roadbed to 12 inches (300 millimeters) below subgrade elevation. 
Remove structures and obstructions outside the roadbed to 12 inches (300 millimeters) below finished ground 
or to the natural stream bottom. 

 

Delete the seventh paragraph of Subsection 203.04(b) and replace with the following: 

When abandoning an existing culvert pipe, remove the upstream and downstream portion of the culvert to 
within 12 inches (300 millimeters) of the subgrade or embankment slope. Ensure the abandoned pipe is at least 
48 inches (1200 millimeters) from a new culvert or structure. Seal the abandoned culvert ends with a tight-
fitting plug of concrete at least 6 inches (150 millimeters) thick. Ensure the structure does not entrap water.  

  

 

203.05_National_9_10_2018 

Add the following to Subsection 203.05: 

203.05 Disposing of Material.  
 (e) Windrowing Construction Slash.  Place construction slash outside the roadway in neat, compacted 
windrows approximately parallel to and along the toe line of embankment slopes. Do not permit the top of the 
windrows to extend above subgrade. Use construction equipment to matt down all material in a windrow to 
form a compact and uniform pile. Construct breaks of at least 15 feet at least every 200 feet in a windrow. Do 
not place windrows against trees.  

(f) Scattering. Scatter construction slash in designated areas without damaging trees. Limb all logs. Place logs 
and stumps away from trees, positioned so they will not roll, and are not on top of one another. Limb and 
scatter other construction slash to reduce slash concentrations.  When scattering for erosion control, place 
construction slash as flat as practicable on the completed slope. 

(g) Chipping. Use an approved chipping machine to chip slash longer than 3 feet.  Deposit chips on embankment 
slopes or outside the roadway to a loose depth less than 6 inches. Minor amounts of chips or ground woody 
material may be permitted within the roadway if they are thoroughly mixed with soil and do not form a layer. 

(h) Debris Mat. Use tree limbs, tops, cull logs, split stumps, wood chunks, and other debris to form a mat upon 
which construction equipment is operated. Place stumps upside down and blend stumps into the mat. 

(i) Decking. Remove brush from designated log deck areas.  Limb and top logs.   

Logs not meeting the Utilization Standards described in Subsection 201.04(c) shall be cut to lengths less than 
<number> feet and decked in designated log deck location.  
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Merchantable timber not associated with an existing timber sale shall be cut to length meeting the Utilization 
Standards described in Subsection 201.04(c).  

Deck logs so that logs are piled parallel to one another; can be removed by standard log loading equipment; will 
not damage standing trees; will not interfere with drainage, and will not roll. Keep logs in log decks free of brush 
and soil.  

(j) Removal to designated locations.  Remove construction slash to designated locations. 

(k) Piling. Pile construction slash in designated areas.  Place and construct piles so that if the piles are burned, 
the burning will not damage remaining trees. Keep piles free of dirt from stumps.   
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204 - Excavation and Embankment 
204.00_National_11_4_2016 

Delete Section 204 in its entirety and replace with the following. 

Section 204. — EXCAVATION AND EMBANKMENT 
Description 

204.01 This work consists of excavating material and constructing embankments. This work also includes 
furnishing, hauling, stockpiling, placing, disposing, sloping, shaping, compacting, and finishing earthen and rocky 
material. 

204.02 Definitions. 

(a) Excavation. Excavation consists of the following: 

(1) Roadway excavation. Material excavated from within the right-of-way or easement areas, except 
subexcavation covered in Subsection 204.02(a)(2) and structure excavation covered in Sections 208 and 
209. Roadway excavation includes all material encountered regardless of its nature or characteristics. 

(2) Subexcavation. Material excavated from below subgrade elevation in cut sections or from below the 
original ground-line in embankment sections. Subexcavation excludes the work required by Subsection 
204.05 or 204.06. 

(3) Borrow excavation. Material used for embankment construction that is obtained from outside the 
roadway prism. Borrow excavation includes unclassified borrow, and topping. 

(b) Embankment construction. Embankment construction consists of placing and compacting roadway or 
borrow excavation. This work includes: 

(1) Preparing foundation for embankment; 

(2) Constructing roadway embankments; 

(3) Benching for side-hill embankments; 

(4) Constructing dikes, ramps, mounds, and berms; and 

(5) Backfilling subexcavated areas, holes, pits, and other depressions. 

(c) Conserved topsoil. Excavated material conserved from the roadway excavation and embankment 
foundation areas that is suitable for growth of grass, cover crops, or native vegetation. 

(d) Waste. Excess and unsuitable roadway excavation and subexcavation that cannot be used. 

 

Material 

204.03 Conform to the following Subsections: 

Topping     704.05 

Unclassified borrow   704.06 
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Water     725.01(c) 

 

Construction Requirements 

204.04 Preparation for Roadway Excavation and Embankment Construction. Clear the area of vegetation and 
obstructions according to Sections 201 and 203. 

Road pioneering, slash disposal, and grubbing of stumps may proceed concurrently with excavation and 
embankment. Maintain drainage during pioneering operations. 

204.05 Conserved Topsoil. When designated, conserve topsoil from roadway excavation and embankment 
foundation areas. Stockpile conserved topsoil in low windrows immediately beyond the rounding limits of cut and 
embankment slopes or in other approved locations. Separate conserved topsoil from other excavated material. 
When designated, place conserved topsoil on completed slopes according to Section 624. 

204.06 Roadway Excavation. Excavate as follows: 

(a) Rock cuts. Blast rock according to Section 205. Excavate rock cuts to 6 inches (150 millimeters) below 
subgrade within the roadbed limits. Backfill to subgrade with topping or other suitable material. Compact the 
material according to Subsection 204.11. 

(b) Earth cuts. Scarify earth cuts to 6 inches (150 millimeters) below subgrade within the roadbed limits. 
Compact the scarified material according to Subsection 204.11. 

(c) Pioneer Roads. Conduct excavation and placement operations so material to be treated under Section 
201 will not be incorporated into the roadway unless specified in the slash treatment method.  Maintain 
drainage during pioneering operations. 

Remove snow and ice in advance of the work and deposit beyond the roadway limits in a manner that will 
not waste material or generate sediment. Do not incorporate snow and ice into embankments.  Place snow 
or ice in a manner to prevent resource damage. 

(d) Drainage Feature.  Drainage feature includes construction of all ditches, minor channel changes, 
drainage dips, catch basins, surface water deflectors, and other minor drainage structures.  Compact the 
material according to Subsection 204.11. Excavate on a uniform grade between control points. 

Do not disturb material and vegetation outside the construction limits.  Retrieve material deposited outside the 
construction limits.  Dispose of unsuitable or excess excavation material according to Subsection 204.14. Replace 
shortage of suitable material caused by premature disposal of roadway excavation. 

Shape to drain and compact the work area to a uniform cross-section at the end of each day's operations. 

204.07 Subexcavation. Excavate material to the required limits. Dispose of unsuitable material according to 
Subsection 204.14. Take cross-sections according to Section 152. Backfill subexcavated area with suitable 
material in horizontal layers not exceeding 12 inches (300 millimeters) in compacted thickness and compact 
according to Subsection 204.11. Prevent unsuitable material from mixing with suitable backfill material. 

204.08 Borrow Excavation. Use suitable roadway excavation in embankment construction. Do not use borrow 
excavation when it results in excess roadway excavation. Deduct excess borrow excavation from the total borrow 
excavation quantity. 
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Obtain borrow source approval according to Subsection 105.02. Develop and restore borrow sources according to 
Subsections 105.03 and 105.06. Do not excavate beyond the established limits. When applicable, shape the borrow 
source to permit accurate measurements when excavation is complete. 

204.09 Preparing Foundation for Embankment Construction. Prepare foundation for embankment construction 
as follows: 

(a) Embankment over natural ground. Remove topsoil and break up the ground surface to a minimum depth 
of 6 inches (150 millimeters) by plowing or scarifying. Compact the ground surface according to Subsection 
204.11. 

(b) Embankments over an existing asphalt, concrete, or gravel road surface. Scarify gravel roads to a 
minimum depth of 6 inches (150 millimeters). Scarify or pulverize asphalt and concrete roads to 6 inches (150 
millimeters) below the pavement. Reduce particles to a maximum size of 6 inches (150 millimeters) and 
produce a uniform material. Compact the surface according to Subsection 204.11. 

(c) Embankment across ground not capable of supporting equipment. Dump successive loads of 
embankment material in a uniformly distributed layer to construct the lower portion of the embankment. Limit 
the layer thickness to the minimum depth necessary to support the equipment. 

(d) Embankment on an existing slope steeper than 1V:3H. Cut horizontal steps in the existing slope to a 
sufficient width to accommodate placement and compaction operations and equipment. Step the slope as the 
embankment is placed and compacted in layers. Begin each step at the intersection of the original ground and 
the vertical cut of the previous step. 

204.10 Embankment Construction. Incorporate only suitable roadway excavation material into the embankment. 
When the supply of suitable roadway excavation is exhausted, furnish unclassified borrow to complete the 
embankment. Obtain written approval before beginning construction of embankments over 6 feet (2 meters) high 
at subgrade centerline.  Construct embankments as follows: 

(a) General. At the end of each day's operations, shape to drain and compact the embankment surface to a 
uniform cross-section. Eliminate ruts and low spots that could hold water. 

During all stages of construction, route and distribute hauling and leveling equipment over the width and 
length of each layer of material. 

Compact embankment side slopes with a tamping foot roller, by walking with a dozer, or by over-building the 
fill and then removing excess material to the final slope line. For slopes 1V:1¾H or steeper, compact the slopes 
as embankment construction progresses. 

(b) Embankment within the roadway prism. Place embankment material in horizontal layers not exceeding 
12 inches (300 millimeters) in compacted thickness. Incorporate oversize boulders or rock fragments into the 
12-inch (300-millimeter) layers by reducing them in size or placing them individually as required below. 
Compact each layer according to Subsection 204.11 before placing the next layer. 

Material composed predominately of boulders or rock fragments too large for 12-inch (300-millimeter) layers 
may be placed in layers up to 24 inches (600 millimeters) thick. Incorporate oversize boulders or rock 
fragments into the 24-inch (600-millimeter) layer by reducing them in size or placing individual rock fragments 
and boulders greater than 24 inches (600 millimeters) in diameter as follows: 

(1) Reduce rock to less than 48 inches (1200 millimeters) in the largest dimension; 
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(2) Distribute rock within the embankment to prevent nesting; 

(3) Place layers of embankment material around each rock to a depth not greater than that permitted 
above. Fill voids between rocks; and 

(4) Compact each layer according to Subsection 204.11(a) before placing the next layer. 

(c) Embankment outside of roadway prism. When placing embankment outside the staked roadway prism, 
place material in horizontal layers not exceeding 24 inches (600 millimeters) in compacted thickness. Compact 
each layer according to Subsection 204.11. 

204.11 Compaction. Compact the embankment using one of the following methods as specified. 

(a) Placement Method 1. Use AASHTO T 27 to determine the quantity of material retained on a No. 4 (4.75-
millimeter) sieve. Compact as follows: 

(1) More than 80 percent retained on a No. 4 (4.75-millimeter) sieve. Adjust the moisture content to a 
level suitable for compaction. Fill the interstices around rock with earth or other fine material as practical. 
Use compression-type rollers at speeds less than 6 feet (1.8 meters) per second and vibratory rollers at 
speeds less than 3 feet (1 meter) per second. Compact each layer of material full width with one of the 
following and until there is no visible evidence of further consolidation: 

(a) Four roller passes of a vibratory roller having a minimum dynamic force of 40,000 pounds (180 
kilonewtons) impact per vibration and a minimum frequency of 1000 vibrations per minute; 

(b) Eight roller passes of a 20-ton (20-metric ton) compression-type roller; or 

(c) Eight roller passes of a vibratory roller having a minimum dynamic force of 30,000 pounds (130 
kilonewtons) impact per vibration and a minimum frequency of 1000 vibrations per minute. 

Increase the compactive effort for layers deeper than 12 inches (300 millimeters) as follows: 

• For each additional 6 inches (150 millimeters) or fraction thereof, increase the number of roller 
passes in Subsection 204.11(a)(1)(a), by four passes; or 

• For each additional 6 inches (150 millimeters) or fraction thereof, increase the number of roller 
passes in Subsection 204.11(a)(1)(b) and (c), by eight passes. 

(2) 50 to 80 percent retained on a No. 4 (4.75-millimeter) sieve. Classify the material according to 
AASHTO M 145. Adjust the moisture content of material classified A-1 through A-5 to a moisture content 
suitable for compaction. Adjust the moisture content of material classified A-6 and A-7 to within 2 percent 
of the optimum moisture content. Use AASHTO T 99 to determine the optimum moisture content of the 
portion of the material passing a No. 4 (4.75-millimeter) sieve. Multiply this number by the percentage of 
material passing a No. 4 (4.75-millimeter) sieve, and add 2 percent to determine the optimum moisture 
content of the material. 

Use nonvibratory rollers at speeds less than 6 feet (1.8 meters) per second and vibratory rollers at speeds 
less than 3 feet(1 meter) per second. Compact each layer of material full width according to Subsection 
204.11(a)(1). 

(3) Less than 50 percent retained on a No. 4 (4.75-millimeter) sieve. Classify the material according to 
AASHTO M 145. For material classified A-1 or A-2-4, determine the maximum density according to AASHTO 
T 99, Method C. 
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Adjust the moisture content of material classified A-1 through A-5 to a moisture content suitable for 
compaction. Adjust the moisture content of material classified A-6 and A-7 to within 2 percent of the 
optimum moisture content. 

Use compression-type or vibratory rollers. Compact each layer of material full width to at least 95 percent 
of the maximum density. Determine the in-place density and moisture content according to AASHTO T 310 
or other approved test procedures. When required, use AASHTO T 224 to correct for coarse particles. 

(b) Placement Method 2. Adjust the moisture content of the material to a moisture content suitable for 
compaction. Fill the interstices around rock with earth or other fine material as practical. Operate roller 
compaction equipment over the full width of each layer until there is no visible evidence of further 
consolidation or, if when a sheepsfoot roller is used, the roller “walks out” of the layer. Make at least three 
complete passes.  Use compression-type rollers at speeds less than 6 feet (1.8 meters) per second and 
vibratory rollers at speeds less than 3 feet (1 meter) per second.  Ensure rollers meet the following 
requirements: 

(1) Steel wheeled rollers, other than vibratory, capable of exerting a force of not less than 250 pounds 
per inch (4.5 kilogram/millimeter) of width of the compression roll or rolls. 

(2) Vibratory steel wheeled rollers equipped with amplitude and frequency controls with a minimum 
dynamic force of 30,000 pounds (130 kilonewtons) impact per vibration, specifically designed to 
compact the material on which it is used.  

(3) Pneumatic-tired rollers with smooth tread tires of equal size that will provide a uniform compacting 
pressure for the full width of the roller and capable of exerting a ground pressure of at least 80 psi (550 
Kilopascals). 

(4) Sheepsfoot, tamping, or grid rollers capable of exerting a force of 250 pounds per inch (4.5 
kilogram/millimeter) of width of roller drum. 

(c) Placement Method 3. Adjust the moisture content of the material to a moisture content suitable for 
compaction. Fill the interstices around rock with earth or other fine material as practical. Operate hauling 
and spreading equipment uniformly over the full width of each layer until there is no visible evidence of 
further consolidation. Make at least three complete passes. 

(d) Placement Method 4. Adjust the moisture content of the material to a moisture content suitable for 
compaction. Fill the interstices around rock with earth or other fine material as practical. Operate hauling 
and spreading equipment uniformly over the full width of each layer. 

(e) Placement Method 5. Adjust the moisture content of the material to a moisture content suitable for 
compaction. Compact the complete surface with a bucket of an excavator larger than 39,000 pounds (18 
metric ton) Gross Vehicle Weight using a minimum of three blows.  Overlap compaction by ½ width of 
bucket. 

(f) Placement Method 6. Adjust the moisture content of the material to a moisture content suitable for 
compaction.  Compact using an approved mechanical tamper for a minimum of three complete passes. 

When compacting with rollers or hauling and spreading equipment is not practical, use approved 
mechanical tampers for a minimum of three complete passes. 
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204.12 Drainage Features. Slope, grade, and shape all drainage features. Remove projecting roots, stumps, rock, 
or similar matter. Maintain all drainage features in an open condition and without sticks, and other debris. 

Form furrow ditches by plowing or using other acceptable methods to produce a continuous furrow. Place 
excavated material on the downhill side so the bottom of the ditch is approximately 18 inches (450 millimeters) 
below the crest of the loose material. Clean the ditch using a hand shovel or other suitable method. Shape to 
provide drainage without overflow. 

204.13 Sloping, Shaping, and Finishing. Complete subgrade, slopes, drainage features, culverts, riprap, and other 
underground minor structures before placing aggregate courses. Slope, shape, and finish to the designated 
tolerance class as defined in Table 204-2 as follows: 

(a) Sloping. Leave earth slopes with uniform roughened surfaces, except as described in Subsection 204.13(b), 
with no noticeable break as viewed from the road. Except in solid rock, round tops and bottoms of slopes 
including the slopes of drainage ditches. Round material overlaying solid rock to the extent practical. Scale rock 
slopes. Slope rounding is not required on tolerance class D through M roads. 

If a slide or slipout occurs on a cut or embankment slope, remove or replace the material and repair or restore 
damage to the work. Bench or key the slope to stabilize the slide. Reshape the cut or embankment slope to an 
acceptable condition. 

(b) Stepped slopes. Where required, construct steps on slopes of 1⅓V:1H to 1V:2H. Construct the steps 
approximately 18 inches (450 millimeters) high. Blend the steps into natural ground at the end of the cut. If the 
slope contains non-rippable rock outcrops, blend steps into the rock. Remove loose material found in 
transitional area. Except for removing large rocks that may fall, scaling stepped slopes is not required. 

(c) Shaping. Shape the subgrade to a smooth surface and to the cross-section required. Shape slopes to 
gradually transition into slope adjustments without noticeable breaks. At the ends of cuts and at intersections 
of cuts and embankments, adjust slopes in the horizontal and vertical planes to blend into each other or into 
the natural ground. 

(d) Finishing. Ensure that the subgrade is visibly moist during shaping and dressing; smooth and uniform, and 
shaped to conform to the typical sections. Remove material larger than 6 inches (150 millimeters) from the top 
6 inches (150 millimeters) of the roadbed. Remove unsuitable material from the roadbed, and replace it with 
suitable material. Scarify to 6 inches (150 millimeters) below the bottom of low sections, holes, cracks, or 
depressions and bring back to grade with suitable material. 

Maintain proper ditch drainage. 

204.14 Disposal of Unsuitable or Excess Material. Dispose of unsuitable or excess material at designated sites or 
according to Subsection 203.05(a) 

When there is a pay item for waste, shape and compact the waste material in its final location. Do not mix clearing 
or other material not subject to payment with the waste material.  

204.15 Acceptance. See Table 204-1 for sampling, testing, and acceptance requirements. 

Material for embankment and conserved topsoil will be evaluated under Subsections 106.02 and 106.04. 

Excavation and embankment construction will be evaluated under Subsections 106.02 and 106.04. 

Subexcavation will be evaluated under Subsections 106.02 and 106.04. 
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Measurement 

204.16 Measure the Section 204 pay items listed in the bid schedule according to Subsection 109.02 and the 
following as applicable: 

(a) Roadway excavation. Measure roadway excavation in its original position as follows: 

(1) Include the following volumes in roadway excavation: 

(a) Roadway prism excavation; 

(b) Rock material excavated and removed from below subgrade in cut sections; 

(c) Unsuitable material below subgrade and unsuitable material beneath embankment areas when a 
pay item for subexcavation is not listed in the bid schedule; 

(d) Ditches, except furrow ditches measured under a separate pay item; 

(e) Conserved topsoil; 

(f) Borrow material used in the work when a pay item for borrow is not listed in the bid schedule; 

(g) Loose scattered rocks removed and placed as required within the roadway; 

(h) Conserved material taken from pre-existing stockpiles and used in Section 204 work, except 
topsoil measured under 624; and 

(i) Slide and slipout material not attributable to the Contractor's method of operation. 

(2) Do not include the following in roadway excavation: 

(a) Overburden and other spoil material from borrow sources; 

(b) Overbreakage from the backslope in rock excavation; 

(c) Water or other liquid material; 

(d) Material used for purposes other than required; 

(e) Roadbed material scarified in place and not removed; 

(f) Material excavated when stepping cut slopes; 

(g) Material excavated when rounding cut slopes; 

(h) Preparing foundations for embankment construction; 

(i) Material excavated when benching for embankments; 

(j) Slide or slipout material attributable to the Contractor's method of operation; 

(k) Conserved material taken from stockpiles constructed at the option of the Contractor; 

(l) Material excavated outside the established slope limits; and 

(m) Road pioneering for the convenience of the Contractor. 
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(3) When both roadway excavation and embankment construction pay items are listed in the bid 
schedule, measure roadway excavation only for the following: 

(a) Unsuitable material below subgrade in cuts and unsuitable material beneath embankment areas 
when a pay item for subexcavation is not listed in the bid schedule; 

(b) Slide and slipout material not attributable to the Contractor’s method of operations; and 

(c) Drainage ditches, channel changes, and diversion ditches. 

(b) Unclassified borrow, and topping. When measuring by the cubic yard (cubic meter) measure in its original 
position. If borrow excavation is measured by the cubic yard (cubic meter) in-place, take initial cross-sections 
of the ground surface after stripping overburden. Upon completion of excavation and after the borrow source 
waste material is returned to the source, retake cross-sections before replacing the overburden. Do not 
measure borrow excavation until suitable roadway excavation is depleted. 

(c) Embankment construction. Measure embankment construction in its final position. Do not make 
deductions from the embankment construction quantity for the volume of minor structures. 

(1) Include the following volumes in embankment construction: 

(a) Roadway embankments; 

(b) Material used to backfill subexcavated areas, holes, pits, and other depressions; 

(c) Material used to restore obliterated roadbeds to original contours; and 

(d) Material used for dikes, ramps, mounds, and berms. 

(2) Do not include the following in embankment construction: 

(a) Preparing foundations for embankment construction; 

(b) Adjustments for subsidence or settlement of the embankment or of the foundation on which the 
embankment is placed; and 

(c) Material used to round fill slopes. 

(d) Rounding cut slopes. If a pay item for slope rounding is included in the bid schedule measure rounding cut 
slopes horizontally along the centerline of the roadway. If a pay item is not included for slope rounding is not 
included in the bid schedule payment will be considered indirect to roadway excavation. 

(e) Waste. Measure waste by the cubic yard (cubic meter) in its final position. Take initial cross-sections of the 
ground surface after stripping over-burden. Upon completion of the waste placement, retake cross-sections 
before replacing overburden. 

(f) Slope scaling. Measure slope scaling by the cubic yard (cubic meter) in the hauling vehicle. 

(g) Subexcavation. Measure subexcavation by the cubic yard (cubic meter) in its original position. 

 (h) Drainage features. Measurement includes all excavation, embankment, shaping, and grading necessary 
for a completed drainage feature. 

Payment 
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204.17 The accepted quantities will be paid at the contract price per unit of measurement for the Section 204 pay 
items listed in the bid schedule. Payment will be full compensation for the work prescribed in this Section. See 
Subsection 109.05.
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Table 204-1 
Sampling, Testing, and Acceptance Requirements 

Material or 
Product 
(Subsection) 

Type of 
Acceptance 
(Subsection) 

Characteristic Category Test Methods 
Specifications 

Sampling 
Frequency 

Point of 
Sampling 

Split 
Sample 

Reporting 
Time 

 
Source 
Topping 
(704.05) 

Measured and 
tested for 
conformance 
(106.04 & 105) 

Classification(1) – AASHTO 
M 145 

1 per 
soil type 
and 
source of 
material 

Processed 
material 

Yes Before 
using in 
work 

Unclassified 
borrow 
(704.06) 

" " – " " " " " 

 
Production 
Topping 
(704.05) and 
(204.11(a)) 

Measured and 
tested for 
conformance 
(106.04) 

Moisture-density –  
T 99, Method C(2) 

1 per 
soil type, 
but not less than 
1 per each 
13,000 yd3 
(10,000 m3) 

Processed 
material 

Yes Before 
using in 
work 

Density – AASHTO 
T 310 or 
other approved 
procedures 

1 per 
3500 yd2 
(3000 m2), 
but not less 
than 3 per layer  

In-place No Before 
placement 
of 
next layer 

Unclassified 
borrow 
(704.06) and 
(204.11(a)) 

" Moisture-density –  
T 99, Method C(2) 

1 per 
soil type, 
but not less than 
1 per each 
13,000 yd3 
(10,000 m3) 

Processed 
material 

Yes Before 
using in 
work 

Density – AASHTO 
T 310 or 
other approved 
procedures 

1 per 
3500 yd2 
(3000 m2), 
but not less 
than 3 per layer  

In-place No Before 
placement 
of 
next layer 
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Table 204-1 
Sampling, Testing, and Acceptance Requirements 

Material or 
Product 
(Subsection) 

Type of 
Acceptance 
(Subsection) 

Characteristic Category Test Methods 
Specifications 

Sampling 
Frequency 

Point of 
Sampling 

Split 
Sample 

Reporting 
Time 

 
Production (continued) 
Earth 
embankment 
(204.11(a)) 

Measured and 
tested for 
conformance 
(106.04) 

Classification – AASHTO 
M 145 

1 per 
soil type 

Source of 
material 

Yes Before 
using in 
work 

Moisture-density –  
T 99, Method C(2) 

1 per 
soil type, 
but not less than 
1 per each 
13,000 yd3 
(10,000 m3) 

" " " 

Density – AASHTO 
T 310 or 
other approved 
procedures 

1 per 
3500 yd2 
(3000 m2), 
but not less than 
3 per layer 

In-place No Before 
placement 
of 
next layer 

Top of 
subgrade 
(204.11(a)) 

" Density – AASHTO 
T 310 or 
other approved 
procedures 

1 per 
2500 yd2 
(2000 m2), 
but not less than 
3 per layer 

In-place No Before 
placement 
of 
next layer 

 
Finished Product 
Roadbed 
(204.13) 

Measured and 
tested for 
conformance 
(106.04) 

Final 
line & grade 

– Field measured Determined 
by the CO 

Determined 
by the CO 

No Before 
placement 
of 
next layer 

(1) Not required when using Government-provided source. 
(2) Minimum 5 points per proctor. 
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211 - Roadway Obliteration  
211.01_0402_03_01_2011  

Delete Section 211 in its entirety and replace with the following.  
Description.  

  
211.01 This work consists of obliterating or decommissioning roads, 
including decompaction to 16 inches or to the depth of compaction, recontouring to the natural slope 
profile, mulching and planting with native material, and other incidental work.  This includes furnishing 
all labor, equipment, supervision, transportation, supplies, and incidentals.  
This work also consists of the removal of culverts and restoration of stream channels, including pumping 
or diverting of live streams, in channel rock placement, and other miscellaneous items required for 
execution of the work.    
Roadway obliteration methods are designated as follows:  

a. Method 1. Obliterate the roadway by restoring to approximate original 
ground contours. Keep excavated material within the original construction limits. 
Finish slopes to provide gradual transitions in slope adjustments without 
noticeable breaks.  The finished surface shall remain rough not allowing water to 
flow directly down the fall line of the finished slope.  
b. Method 2. Outslope the roadway to drain water.  Fill ditches by pulling 
the fill shoulder toward the cutbank to outslope the roadbed and loosen the 
roadbed by ripping or scarifying to the depth of _18____ inches to provide a 
seedbed and promote establishment of vegetation. Outslope the obliterated 
roadway a minimum of 5% greater than the existing road grade but not to 
exceed 20%.  The CO may agree to a lessor or greater outslope if the conditions 
warrant. Any berms remaining along the upper or lower edges of the work zone 
shall be blended with the surrounds terrain. Remove all existing culverts and 
drainage structures.  Scatter any available slash on obliterated 
roadway.  Construct waterbars as shown on the plans.  Effectively close the road 
by installing an earthen berm and obliterating the first 100 feet of roadway to 
approximate ground contour where designated.  
c. Method 3.  Loosen the roadbed by excavator munching by digging holes 
to a depth of 12-18 inches, then dumping the material into the hole leaving it in 
an uncompacted condition. Remove all existing culverts and drainage 
structures. Construct rolling dip where culverts have been removed. Scatter any 
available slash on obliterated roadway.  Eliminate all ruts and low spots that 
could hold water.  Effectively close the road by installing an earthen berm and 
obliterating the first 100 feet of roadway to approximate ground contour where 
designated.  If existing vegetation is preserved during site access (avoided or saw 
cut to base and no grubbing), then soil de-compaction is not necessary in 
vegetated areas designated Method 3.   

211.02 Definitions  
(a) Coarse woody debris – woody material greater than 3-inch diameter on the small end and 
longer than 6 feet in length, including live trees removed from the roadway.  
(b) Native mulch – includes topsoil, organic material, and coarse woody debris broken into 
smaller pieces that exist in the vicinity of the road.  
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(c) Soil and vegetative transplants – vegetation, which includes the plant or organic matter on 
the surface of the ground and the root system, transplanted from the roadway or adjacent area 
onto prepared (decompacted and recontoured) roadway.  Transplanted material contains 
sufficient root mass and surrounding soil to maintain and incorporate nutrients, soil microbes 
and other organisms.  Vegetative material includes native shrubs, sod, and bunch grass.    

  
Obliteration Requirements  

211.03 Conform to the following when obliterating roadways:  
(a) Vegetation removal. Remove vegetation including dead woody debris, trees, stumps, roots and 
other vegetation within the limits of the immediate obliteration area prior to starting excavation 
operations and pile temporarily until recontouring has been 
completed. Preserve suitable vegetation in road prism to be transplanted after compacted soil has 
been loosened.  Place clearing slash back on top of recontoured road segments and completed 
channel side slopes in stable positions that do not interfere with stream channel flow according to 
Subsection 211.03(e).   
  
(b) Decompaction of roadbed. Loosen compacted soil down to 16 inches over the entire width of 
the roadbed and ditches through the use of a trackhoe excavator bucket.   
  
(c) Recontouring of roadway. Following decompaction of the roadway, pull the fill material up and 
place on the loosened roadbed between the top of cut and original ground, forming a slope 
approximating natural contours as shown on the plans, but also retaining a rough surface to slow 
the flow of water across the new fill slope.  Fill in all ditches and other water traps, and remove 
all berms. Blend all finished slopes to match the surrounding terrain. Notify the inspector a 
minimum of 48 hours in advance of areas where full recontouring may not be achievable. If 
full recontouring is determined not to be practical or attainable by the CO, the CO may approve a 
partial recontour at a specific site.    
  
(d) Transplanting of vegetative material. Transplant soil and vegetative material clumps from the 
road surface and adjacent areas into the recontoured road prism at a minimum rate of 30 plantings 
per 100 lineal feet of roadway measured along centerline. Excavate transplanting clumps of 
sufficient size to maintain root systems and adequate soil to enhance favorable growth. If the soil 
and vegetative clump breaks up and cannot be maintained, transplant the loose material right side 
up as best as possible.  
  
(e) Treatment of the recontoured roadway surface. Cover the disturbed area with a combination 
of transplants, native mulch, coarse woody debris, or agricultural straw (certified weed-free).  If the 
transplants, native mulch, and course woody debris cannot meet the minimum coverage 
requirements of 50% coverage then coverage will be augmented with agricultural 
straw to obtain a minimum of 50% to a maximum of 80% ground coverage. The priority of coverage 
is as follows; soil and vegetative transplants, native mulch, and coarse woody debris, then apply 
agricultural straw at a rate of 1 bale per 400 square feet only when necessary to achieve the 
required coverage.  Avoid burying any cover material.  The end goal of the treatment should be to 
match the adjacent landscape coverage as closely as possible.  
  
Place the course woody debris in various size classes over the recontoured roadway in a 
perpendicular pattern to the newly constructed slope to impede and slow the flow of water across 
the new slope.     
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Do not leave vegetation removed under Subsection 211.03(a) "hung-up" in remaining live 
vegetation.    
  
(f) Treatment of stream channel crossings. For intermittent and perennial stream channels 
remove all fills and recontour to the original ground slopes.  
  

1. Stream channel crossings with culverts. Notify the inspector a 
minimum of 48 hours in advance for stream channel work to ensure the inspector 
is present. For live stream crossings, install one or more sedimats at an approved 
location downstream of the culvert that span the entire width of the stream prior to 
starting work. Construct a stream diversion using pipe, a lined open channel, 
pumps, or other approved methods to dewater the crossing prior 
to culvert removal. Dispose of metal culverts by removal from National Forest 
land. Treat removed log culverts as coarse woody debris and use as directed in 
Subsection 211.03(e).  

  
3. Reconstruct the stream channel width, depth, and banks after the drainage 
structure has been removed to have approximately the same dimensions and 
general shape as those outside the crossing area.  Remove all bedding materials 
and incorporate into the surrounding recontouring work. Construct a uniform 
grade from the natural stream channel above the inlet location to the natural 
channel below the outlet to create a free draining, unconstricted channel for the 
entire length unless otherwise noted on the plans. Incorporate excavated material 
into the adjacent recontouring areas. Conserve suitable rock encountered for 
construction of stream grade control structures and individual rock placement in 
the new channel as shown on the plans and as directed by the engineer.    

  
4. Re-water the newly constructed channel slowly. Remove all stream 
diversion materials prior to final site rehab and remove the sedimats from the 
impacted stream channel and lay them out flat on the 
adjacent recontoured roadbed.   

  
2. Stream channel crossings without culverts. Notify the inspector a 
minimum of 48 hours in advance for stream channel work to ensure inspector is 
present.  Prior to crossing open stream channels with live water where the culvert 
has been previously removed, install one or more sedimats at an approved 
location downstream of the crossing that span the entire width of the stream prior 
to starting work. Place logs suitable for support of crossing equipment in the 
channel parallel to the stream bank. Provide sufficient spacing between the logs 
so that the stream flow is not constricted.  Remove all fill material down to 
original ground and incorporate into the surrounding recontouring work.  

  
Remove the crossing logs following the final equipment crossing and utilize as coarse woody 
debris as directed in Subsection 211.03(e). Remove the sedimats from the stream channel 
and lay them out flat on the adjacent recontoured roadbed,  
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Rehabilitate all disturbed stream channel side slopes and adjacent recontoured roadway areas that 
drain onto the stream channel side slopes using soil and vegetative transplants, native mulch, and 
certified weed free straw as necessary to obtain a minimum ground coverage of 95%.  

(g) Treatment of ditch relief culverts. Treat ditch relief culverts as follows:

Remove vegetation and decompact the roadway in accordance with Subsections 211.03(a) and (b). 

Remove the culvert and appurtenances in its entirety and dispose of by removal from National 
Forest land.  

Perform the work required by Subsections 211.03(c) through 211.03(e). 

(h) Treatment of seeps and wet areas.  Treat seeps and wet areas as follows:

Remove vegetation and decompact the roadways in accordance with Subsections 211.03(a) and (b). 

Shape the hillslope to drain water across the roadway.  Rehabilitate all disturbed wet area and 
drain side slopes and adjacent recontoured roadway areas using soil and vegetative transplants, 
native mulch, and certified weed free straw as necessary to obtain a minimum ground coverage of 
80%.  

 211.04 Acceptance. Roadway obliteration will be evaluated under Subsection 106.02 

Measurement  
211.05 Measure the Section 211 items listed in the bid schedule according to Subsection 109.02.  

Payment 

211.06 The accepted quantities will be paid at the contract price per unit of measurement for the 
Section 211 pay items listed in the bid schedule. Payment will be full compensation for the 
work prescribed in this Section. See Subsection 109.05.  Payment for treatment of stream 
channel crossings, treatment of seeps and wet areas, treatment of ditch relief culverts, and 
removal and disposal of culverts is indirect to Pay Item 21101.  

Proposed Pay Items: 

Item Number Description  Unit of Measurement 
*21101 Roadway Obliteration, Method 1 Mile  
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* Item is Contract Quantity per FP-14, subsection 109.02(b)
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Upper Kachess River Restoration Project Tree Harvest Design Criteria 

US Forest Service Prescription 

Landscape Scale Condition: The vegetation in the project area consists of conifers and hardwoods, 
namely cottonwood. Due to clear-cut, even aged forest management treatments in the 1950s, 1960s, 
and 1970s approximately 100 acres are now overstocked. Trees per acre range from 200 to 300 TPA, this 
seems out of the historical range of variability and inconducive to future climate conditions. During 
surveys in 2020 we estimate a historical 20-30 TPA based on the stumps left from past harvest 
treatments. The project area is in the Snoqualmie Pass Adaptive Management Area (AMA). The 
landscape function (AMA) desired condition is to provide for a late successional vegetation mosaic that 
can support North – South dispersal of late successional species.  

Stand reduction activities will only take place within treatment areas (Figure 8) that have been identified 
on the ground by the project silviculturist and were within areas historically clear cut (Figure 2). The 
total footprint of these treatment areas is calculated to be 65.3 acres. Trees will be sourced from 
riparian and upland portions of the treatment areas, following Design Criteria in all cases. 

Desired Future Condition: The desired future condition of the AMA is to provide for: 1.) enhanced 
recreational opportunities, 2.) ecological and economic basis for forest product generation, 3.) the 
ecological basis for enhanced social, cultural, and spiritual values (AMA S-7).  

Silvicultural Objectives: Thin stands to: 
• Improve forest health and individual tree growth to speed the development of mid and late 

successional forest over natural self-thinning processes that now exist. 
• Speed the development of large diameter tree structure, reminiscent of pre-treatment riparian 

conditions. 
• Restore vigorous growth conditions reducing susceptibility to insect and disease threats and 

extreme wildfire behavior. 
• Improve North-South connectivity for late successional species. 
• Increase the diversity of vertical structure in the stand. 

Management Direction: This prescription is designed to provide large wood and log jam material to the 
Upper Kachess River restoration structures while enhancing the current stand conditions to better 
tolerate a potentially dryer climate and more frequent disturbances like wildland fire. Due to more 
recent forest management activities large trees > 20 DBH are not abundant in the project area and will 
be found off-site. However, if there are larger trees where roads and trailheads are designated to be 
decommissioned, they should be used, especially if those trees meet the design requirements.  

Trees used for the large-wood restoration treatments will be harvested with the rootwads in-tact. The 
rootwad hole will be filled in and leveled to surrounding ground height. When there are trees within the 
prescriptive criteria near or on the riverbank per the designs in Reach 4, it is acceptable to push the 
trees down into the river. 

The old logging units were replanted with Douglas-fir, the preferred species to use for large wood 
structures in this project. To mitigate the potential for Douglas-fir beetle (DFB) infestation and outbreak 
within the residual trees, avoid cutting and decking trees over winter.  
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The prescription is designated as DxP (designation by prescription). The method for thinning was 
determined to meet the needs of the restoration project and to meet the future conditions set forth by 
the AMA, including critical habitat for Northern Spotted Owl.  

KCT shall mark the harvest area boundaries and all wetland areas, and the Contractor will be responsible 
for marking all timber for harvest. KCT and the Contactor will review the site and approve of the harvest 
layout prior to commencing harvest. Once harvesting has begun, any changes must be approved by KCT.   

DxP Guide: Retain all trees > 20” DBH and between 12” DBH to 15.9” DBH. In order of priority retain: 
western redcedar, western hemlock, western white pine, dominant Douglas-fir, and grand fir. These 
trees can be operationally cut if needed.  

Thin through diameter class 7” DBH to 11.9” DBH Douglas-fir, grand fir, Pacific silver fir. Thin through 
diameter class 16” DBH to 20” DBH Douglas-fir, grand fir, Pacific silver fir, and other species.  

Upon the removal of a tree with its rootwad the hole will be filled in and leveled to surrounding ground 
height. To mitigate horizontal fuel loading remove treetops and bole segments too small for instream 
structures. In addition, smaller size diameter trees not acceptable for instream structures will be used 
for mulch throughout the project area. Mulch mats reduce negative effects on soils structure, especially 
important in riparian areas. 

US Forest Service Project-Specific Design Criteria  

All sapling and trees to be removed shall be approved and clearly marked by the Contractor. KCT will 
approve of the harvest plan and layout prior to commencing harvest. 

All removed vegetation shall be incorporated into log jam and floodplain roughness structures. If excess 
vegetation material needs disposal outside of channel work, it shall be used for mulch throughout the 
project area at the direction of KCT. 

Trees removed within clearing limits will be removed whole with roots intact and utilized in the side 
channel construction or in mainstem work. 

Remove soil from roots of salvaged trees. Remove soil on the floodplain, in proximity to where the tree 
is salvaged from, and integrate into filling rootwad hole(s) created from salvaging and/or regrading 
rootwad holes to existing floodplain topography. Soil must be removed from roots before placement in 
the waterway. 

All trees not marked for removal shall be preserved and undisturbed. Construction activity shall not 
debark or damage live trees. 

Keep heavy equipment disturbance out of drip line of all preserved existing trees. 

When vegetation removal is required, vegetation shall be cut to ground level (not grubbed). 

ARBO II Requirements: Tree Removal for LW Projects  

i. Live conifers and other trees can be felled or pulled by cabling/pushed over in the RR, RHCAs, and 
upland areas (e.g., LSR, AMA, NSO/MaMu CH) for in-channel large wood placement only when conifers 
and trees are fully stocked. Tree felling shall not create excessive stream bank erosion or increase the 
likelihood of channel avulsion during high flows.  
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ii. Danger trees and trees killed through fire, insects, disease, blow-down and other means can be felled 
and used for in-channel placement regardless of live-tree stocking levels.  

iii. Trees may be removed by cable, ground-based equipment, horses or helicopters.  

iv. Trees may be felled or pushed/pulled directly into a stream and/or floodplain.  

v. Trees may be stockpiled for future instream restoration projects during construction window. Logs 
will not be stockpiled overwinter unless approved by KCT.  

vi. The project manager for an aquatic restoration action under ARBA II will coordinate with an action-
agency wildlife biologist in tree-removal planning efforts.  

vii. In Northern Spotted Owl (NSO) and Marbled Murrelet (MAMU) habitat, meet the following 
requirements:  

(a) PDC listed in II. H. 2. b. and c.  

(b) The following Project Design Criteria applies to tree removal within the range of the northern 
spotted owl (NSO) in Douglas-fir dominated stands less than 80 years old that are not 
functioning as foraging habitat within a spotted owl home range nor do they contain murrelet 
nesting structure. It does not apply to tree selection in older stands or hardwood-dominated 
stands unless stated otherwise. The purpose of these criteria is to ensure that there would be no 
removal or adverse modification of suitable habitat for NSO.  

(i) A wildlife biologist must be fully involved in all tree-removal planning efforts, and be 
involved in making decisions on whether individual trees are suitable for nesting or have 
other important listed bird habitat value.  

(ii) Trees can be removed to a level not less than a Relative Density (RD) of 
approximately 35, which is considered as fully occupying a site. This equates to 
approximately 60 trees per acre in the overstory and a tree spacing averaging 26 feet. 
Additionally, 40% canopy cover would be maintained when in NSO CH, when within 300 
feet of occupied or unsurveyed murrelet nesting structure, and when dispersal habitat is 
limited in the area.  

(iii) Trees to be removed can be live, hazard trees, or killed through fire, insects, disease, 
blow down and other means. Down trees and snags should only be removed if the stand 
will retain NWFP standards post removal.  

(iv) Trees may be removed by cable, ground-based equipment, horses or helicopters, 
felled or pushed/pulled directly into a stream. Trees may be stock piled for future 
instream restoration projects.  

(v) Tree species removed should be relatively common in the stand (i.e., not “minor” 
tree species).  

(vi) Snags and trees with broad, deep crowns (“wolf” trees), damaged tops or other 
abnormalities that may provide a valuable wildlife habitat component should be 
reserved.  

(vii) No gaps (openings) greater than 0.50 acre will be created in spotted owl CH. No 
gaps shall be created in Riparian Reserves that contain ESA-listed fish habitat.  
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(viii) The following Project Design Criteria applies to tree removal within the range of the 
NSO in Douglas-fir dominated stands greater than 80 years old or that are functioning as 
foraging habitat within a NSO home range.  

(a) Individual trees or small groups of trees should come from the periphery of 
permanent openings (roads etc.) or from the periphery of non-permanent 
openings (e.g., plantations, along recent clear-cuts etc.). A minimum distance of 
one potential tree height feet should be maintained between individual or 
group removals.  

(b) No known NSO nest trees or alternate nest trees are to be removed. 
Potential NSO nest trees may only be removed in limited instances when it is 
confirmed with the wildlife biologist that nest trees will not be limited in the 
stand post removal.  

(c ) Within NSO CH, stands greater than 80 years old or within stands providing 
foraging habitat to NSO home ranges, gaps will be restricted to 0.5 acre 
openings or less. Gaps shall not be created in Riparian Reserves where ESA-
listed fish occur. 

 

Forest Service Design Criteria for Skid Trails  
Skidding activities shall be limited to periods when soil moisture level is normally dry, soils are frozen, or 
there is sufficient snow cover to protect soils from compaction. Operate heavy equipment within unit 
boundaries only when soil moisture is below the plastic limit, soil moisture exceeds the plastic limit if 
the soil can be rolled into 3mm threads without breaking or crumbling. 

i. Designated skid trails within Riparian Reserves will be minimized.  
ii. No skid trail crossings of perennial or fish bearing streams will occur.  
iii. Avoid damage to residual trees during skidding and locate skid trails to reduce basal wound 

damage to trees. 
iv. Skidding directly down dry wash draws shall be prohibited. 
v. Skid trail widths shall not exceed a width of 15 feet. Skid trail disturbance which results in exposed 

mineral soil accompanied with visible track or tire rut impressions shall be restored to existing 
topography through decompaction, grubbing, or scarifying and re-vegetation with native seed. 

vi. The leading ends of all logs shall be suspended above the ground during skidding inhaul to 
landings or stream placement work areas. 

vii. Under site specific conditions, forestry staff will consult with fisheries/hydrology staff when 
proposing to locate skid trail crossings of intermittent streams, if a stream crossing could 
significantly reduce temporary road construction or side slope disturbance to access vegetation 
treatment units.  

viii. To treat a harvest unit between stream channel buffers, skid trail crossings of intermittent 
streams could occur on ground that is <3 percent slope. Within 100 feet of the stream channel, 
the skid trail will have a slash mat of branches/slash laid down at least 2 feet deep, and logs will 
be stacked parallel with the stream channel to make a crossing platform.  

ix. No standing trees will be cut/removed for skid trail crossings. Skid trail stream crossings of 
intermittent streams will not be located closer than 0.5 mile of ESA listed fish and/or Critical 
Habitat. The stream channel and streambanks will be protected by laying trees and logs for the 
equipment to drive on parallel to the stream channel.  
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x. Landing areas that have been cleared of vegetation shall be restored through decompaction, 
grubbing, or scarifying and re-vegetation with native seed. 

xi. Place barriers at the Forest Service System Road 4600 where it leaves the current trailhead 
parking area at the end of each day to prevent off-road use and further disturbance.  

xii. Heavy equipment operating within areas designated as ground based will be confined to 
operating on designated skid trails (approved by KCT), landings, approved roads, or prepared 
slash mat trails that are at least one foot in depth and result in no significant increase in soil 
bulk. 
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