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Fremont-Winema National Forest Programmatic Aquatic Restoration   

THREEMILE CREEK AQUATIC RESTORATION PROJECT 

The Klamath Ranger District of the Fremont-Winema National Forest would like to present the 
Threemile Creek Fish Passage Project.  This project is being proposed under the 2012 Fremont-
Winema National Forest Programmatic Restoration Project Decision Notice (Programmatic DN). 

The project is entirely located within Klamath County, Oregon. 

Legal Description: T34S R6E Section 3 

This project is designed to elevate the streambed of Threemile Creek to provide fish passage for 
threatened bull trout.  See attachment 1 for a map of the project location. 
 
Need for Action:  

The purpose and need of the Threemile Creek Restoration Project was developed through past 
review, current management needs for threatened bull trout based on the Bull Trout Recovery 
Plan, and ongoing partnerships.  Water is flanking the inlet of the existing culvert in its current 
position. The need for this project is to fix the current crossing structure because of the water 
flanking and to provide fish passage and habitat.  Because of how much the streambed has down 
cut raising the streambed is essential to stabilizing the channel and providing fish passage.  

The overall purpose of this project is to provide aquatic organism passage in Threemile Creek for 
threatened bull trout.  Currently, the upstream and downstream reaches are separated by a large 
culvert that has down cut multiple feet over the last few decades. 
 
Project Description:  

This project is located on Threemile Creek which is approximately 35 miles northwest of 
Klamath Falls, Oregon in Klamath County.   

The project will be designed to elevate the streambed channel on approximately 1 mile of stream 
to provide aquatic organism passage on Threemile Creek and reconnect the creek with its 
floodplain.  The streambed of Threemile Creek will be elevated using a fill technique to help 
raise the elevation of the streambed to allow the stream to gain access to the floodplain once 
again. 

As a part of this streambed elevation project, heavy equipment will access the floodplain (see 
project area on map) of Threemile Creek and redistribute streamside cobbles that are remnants 
from “ditching” the creek.  The ditching occurred years ago and was thought to help mitigate 
flood damages downstream.  Instead, the ditching focused water into a single thread channel and 
created channel incision that keeps a majority of the flow confined.  Some areas of incision are 
3-4’ deep.  Onsite and trucked in woody material will be strategically placed (see Attachment 2 



photos) based on the channel work design throughout the floodplain to further increase 
floodplain roughness and dissipate high flows.  The project would activate more side channel 
habitat and provide a higher level of channel complexity along with restoring natural processes 
within Threemile Creek.  

As a part of the project the 3513-110 Forest Road culvert (identified as a yellow star on the 
project map, Appendix 1) would be removed and replaced in approximately one year with an 
approved aquatic organism passage structure. 

The new road stream crossing would be an approved aquatic organism passage structure to 
ensure passage for all organisms.  To ensure the channel work is stable, the channel will be 
allowed to settle for one year before installing the new structure.  This will allow the channel to 
continue to stabilize and will give the engineers time to design the appropriate structure for the 
new channel type.   

With this alternative, there would be no long term transportation changes and all current road 
access would remain the same once the new structure is installed the following year.  There 
would be a short term loss of access (Approx. 1 year).  There is still alternative access for winter 
recreation in the area. 

The stream will be dewatered around construction sites as the project progresses throughout the 
reach to reduce sedimentation downstream. 

Collaboration, Coordination, and Consultation:  
There are a few partners associated with the project such as Trout Unlimited, Oregon 
Department of Fish and Wildlife, and the United States Fish and Wildlife Service.  Trout 
Unlimited is the largest partner in the project and will help with design assistance for both 
channel work and structure replacement. 
 
Trout Unlimited has an organizational mission is to conserve, protect and restore North 
America’s cold water fisheries and their watersheds.  This directly coincides with this project 
and is in line with the United States Forest Service mission. 
 
Klamath Tribes will be contacted as a part of the project design process. 
 
Section 7 ESA consultation coverage for bull trout is covered through the Aquatic Restoration 
Biological Opinion II (ARBOII) document that was signed in 2013. ARBOII Link  
 
Surveys:  
Archaeological clearance was conducted by the Westside Archaeologist.  In the Northwest 
Forest Plan portion of the Forest, site specific information was used to determine what surveys or 
management of known survey and manage species sites is required.  

 
 
 
 



Monitoring: 
 Monitoring will occur with photo point monitoring to compare and contrast channel conditions. 
Channel cross sections will occur prior to project implementation and will likely occur post 
project to realize channel design effects.   
 
Project Design Criteria 
Please see attachment 3 Project Design Criteria for specifics.  The project will follow design 
criteria agreed upon with the signature of the 2012 Fremont-Winema Programmatic Restoration 
Decision Notice.  The project will also incorporate Best Management Practices (BMPs) 
established by the Forest Service in 2012.  The BMPs are from the National Core Set of BMPs 
established in 2012 (USDA Forest Service 2012).  



Attachment 1. Map of Project Area.  



Attachment 2. Photos. 
 

Outlet of 3513-110 Culvert, a fish barrier to bull trout. 

Reference photo. Project will try to 
mimic like this complex habitat area. 



 
 

Wood placement on Deer Creek, using the same restoration techniques. 

Wood Placement on Deer Creek used to reactivate side channels 



Attachment 3. Project Design Criteria 
This attachment includes the Design Criteria for the Fremont-Winema Programmatic Restoration 
Project Decision.  Details of the Best Management Practices – Aquatic Ecosystem Management 
Activities associated with this Project are also included. 

Design Criteria for the 2012 Fremont-Winema Programmatic Restoration 
Projects Decision 

1.1  Large Wood, Boulder, and Gravel Placement 

a. Place LW and boulders only in those areas where they would naturally occur and in a 
manner that closely mimic natural accumulations for that particular stream type. 

b. LW includes whole conifer and hardwood trees, logs, and root wads. 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. Structures 
may partially or completely span stream channels or be positioned along stream banks. 

c. No conifers should be felled in the riparian area for in-channel large wood placement 
unless conifers are fully stocked and are consistent with project design criteria in 
vegetation treatment categories.  Felled hazard trees can be used for in-channel wood 
placement. 

d. Key boulders (footings) or LW can be buried into the stream bank or channel but shall 
not constitute the dominant placement method of boulders and LW. 

e. Anchoring Large Wood– Anchoring large wood with cable should be used sparingly, 
primarily for the protection of infrastructure and in consideration of downstream 
landowner concerns. Before using cable, attempt to use, when feasible, the following 
anchoring alternatives in preferential order: (1) use of adequate sized wood sufficient for 
stability (2) oriented and place wood in such a way that movement is limited (3) 
ballasting (gravel and/or rock) is used to increase the mass of the structure to resist 
movement (4) use large boulders as anchor points for the large wood, and (5) wood is 
pinned with rebar to large rock to increase its weight 

f. Gravel augmentation should only occur in areas where the natural supply has been 
eliminated or significantly reduced through anthropogenic means. Gravel to be placed in 
streams shall be a properly sized gradation for that stream, clean, and non-angular. When 
possible use gravel of the same lithology as found in the watershed. After gravel 
placement, allow the stream to naturally sort and distribute the material. 

 
1.2  Boulder Weirs  

a. Full channel spanning boulder weirs are to be installed only in highly uniform, incised, 
bedrock-dominated channels to enhance or provide fish habitat in stream reaches where 
log placements are not practicable due to channel conditions (not feasible to place logs of 
sufficient length, bedrock dominated channels, deeply incised channels, artificially 
constrained reaches, etc.), where damage to infrastructure on public or private lands is of 
concern, or where private landowners will not allow log placements due to concerns 
about damage to their streambanks or property. 

b. Install boulder weirs low in relation to channel dimensions so that they are completely 
overtopped during channel-forming flow events (approximately a 1.5-year flow event). If 



larger boulders are needed to withstand bankfull flows, boulder size should be 
determined through site specific analysis—such as shear stress analysis—and should not 
promote bank scouring and channel routing around the structure. 

c. Boulder weirs are to be placed diagonally across the channel or in more traditional 
upstream pointing “V” or “U” configurations with the apex oriented upstream. Boulder 
weirs are to be constructed to allow upstream and downstream passage of all native fish 
species and life stages that occur in the stream. This can be accomplished by providing 
plunges no greater than 6” in height, allowing for juvenile fish passage at all flows. 

d. The use of gabions, cable or other means to prevent the movement of individual boulders 
in a boulder weir is not allowed. 

e. Rock for boulder weirs shall be durable and of suitable quality to assure permanence in 
the climate in which it is to be used. Rock sizing depends on the size of the stream, 
maximum depth of flow, planform, entrenchment, and ice and debris loading 

f. The project designer or an inspector experienced in these structures should be present 
during installation. 

g. Full spanning boulder weir placement should be coupled with measures to improve 
habitat complexity and protection of riparian areas to provide long-term inputs of LWD. 

 
2.1  Headcut Repair-Rock and Organic Material Placement  

a. Armor head-cut with sufficiently sized and amounts of material to prevent continued up-
stream movement. Materials can include both rock and organic materials which are 
native to the area. 

b. Focus stabilization efforts in the plunge pool, the head cut, as well as a short distance of 
stream above the headcut. 

c. Minimize lateral migration of channel around head cut (“flanking”) by placing rocks and 
organic material at a lower elevation in the center of the channel cross section to direct 
flows to the middle of channel. 

d. In streams with current or historic fish presence, provide fish passage over stabilized 
head-cut through a series of log or rock weir structures as described in part ii below. 

e. Short-term headcut stabilization (including emergency stabilization projects) may occur 
without associated fish passage measures. However, fish passage must be incorporated 
into the final head cut stabilization action and be completed during the first subsequent 
in-water work period. 

f. In streams without current or historic fish presence, it is recommended to construct a 
series of downstream log or rock weirs as described in 2.2 below to expedite channel 
aggradation. 
 

2.2  Use of Rock and Log Weirs 
a. Construct weirs in a ‘V’ shape, oriented with the apex upstream, and lower in the center 

to direct flows to the middle of channel. 
b. Key weirs into the stream bed to minimize structure undermining due to scour, preferably 

at least 2.5x their exposure height.  The weir should also be keyed into both banks, if 
feasible greater than 8 feet. 

c. If several structures will be used in series, space the weirs at the appropriate distances to 
promote fish passage of all life stages of native fish. Incorporate state fish passage criteria 
(jump height, pool depth, etc.) in the design of weir structures.  Recommended weir 



spacing should be no closer than the net drop divided by the channel slope (for example, 
a one-foot high weir in a stream with a two-percent gradient will have a minimum 
spacing of 50-feet (1 ft/0.02)). 

d. Include fine material in the weir material mix to help seal the weir/channel bed, thereby 
preventing subsurface flow. Geotextile material can be used as an alternative approach to 
prevent subsurface flow. 

 
2.3  Large Roughness Elements (Wood and Boulder Placements)  

a. Rock and wood structures should mimic natural colluvial features, such as debris flow or 
landslide deposits, to provide channel stabilization. 

b. Rock and wood should be sized so that it is not mobile during the design flood. An 
engineering technical note regarding buoyancy is available through NRCS 
(http://www.or.nrcs.usda.gov/technical/engineering/eng-notes.html). 

c. To promote or maintain fish passage, ensure that structures contain enough spaces to 
allow for up and downstream movement of fish. 

 
2.4  Stream bank restoration 
a.    Work will focus on eroding stream banks, primarily the outside edge of meander bends. 

b. Limit bank restoration projects to those sites where existing channel conditions are at or 
near reference channel conditions— radius of curvature, etc. To the extent possible, use 
bank stabilizing materials that would naturally occur at that site (such as LW, woody and 
herbaceous plantings, native sedge/rush mats, and native rock). 

c. Banks may be reshaped and sloped where the objective is to reduce blank slope angle to 
provide more favorable planting surfaces. Such work should not change the location of 
the bank toe. 

d. Jute matting or other biodegradable material can be used with plantings to help prevent 
erosion of affected banks. 

 
21.  Replacement/removal of culverts with bridges 

a. Fish passage projects should be designed by an experienced engineer with design input 
from an experienced fisheries biologist and hydrologist. Such personnel shall oversee or 
review the project during construction to ensure that project designs and conservation 
measures are being properly implemented. 

b. Forest Service Design Assistance Teams or the BLM and Coquille Indian Tribe 
equivalent will provide design review for projects that exceed $100,000 in cost or will 
result in structures that are greater than 20’ in width. 

c. Assess sites for a potential to headcut below the natural stream gradient. Along with field 
surveys, refer to the following document as a guide to assess headcut potential: Castro, J. 
2003. Geomorphologic Impacts of Culvert Replacement and Removal: Avoiding Channel 
Incision. FWS, Portland, OR and/or the Dichotomous Key to Evaluate the Potential for 
Stream Incision at Sites Being Considered for Culvert Replacement or Removal Projects, 
FWS, Lacey, WA (Appendix C) Projects that lead to headcutting below the natural 
stream gradient are excluded from this consultation. 

d. Fish passage design features: 
1.  Structure Type – Structure types include closed-bottomed culverts, open-bottomed arch 
culverts, and bridges. Structure material must be concrete or metal. 



2.  Structure Width – The structure width shall never be less than the bankfull channel width. 
(The stream width inside the culvert or between bridge footings shall be equal to or greater than 
the bankfull width.) The minimum structure width and height for a closed bottom culvert shall be 
6 feet to allow manual placement of stream simulation material. Structures must accommodate a 
100-year flood flow while maintaining sediment continuity (similar particle size distribution) 
within the culvert as compared to the upstream and downstream reaches. To meet this 
requirement, unconfined channel types (Rosgen C, E, and B channel types, Rosgen 1996) may 
require structures wider than bankfull and/or the addition of flood relief culverts or other 
comparable flood relief methods. 
3.  When possible, flood relief culverts will be designed to restore and maintain access to off-
channel holding areas for juvenile and adult fish. Therefore, existing floodplain channels should 
be the first priority for location of flood relief culverts and installed in a manner that match 
floodplain gradient and does not lead to scour at the outlet. 
4.  Channel Slope – The structure slope shall approximate the average channel gradient of the 
natural stream up and downstream of the structure. The maximum slope for closed-bottomed 
culverts shall not exceed 6% because of difficulties in retaining substrate in the culvert at higher 
gradients. Open-bottom arches can be placed in channel gradients that exceed 6%. 
5.  Embedment – If a closed culvert is used, the bottom of the culvert shall be buried into the 
streambed not less than 20% and not more than 50% of the culvert height. For open-bottomed 
arches and bridges, the footings or foundation shall be designed to be stable at the largest 
anticipated scour depth. Substrate and habitat patterns within the culvert should mimic stream 
patterns that naturally occur above and below the culvert. Coarser material may be incorporated 
to create velocity breaks during high flows, thereby improving fish passage, and to provide 
substrate stability. 
6.  Rip Rap – The use of riprap is permissible above bankfull height to protect the inlet or outlet 
of new culverts or open bottomed arches. If the use of riprap is required for culvert stability, then 
an additional analysis may be required to ensure that the structure is not undersized. Rip rap may 
only be placed below bankfull height when necessary for protection of abutments and pilings for 
bridges. However, the amount and placement of rip rap around the abutments and/or pilings 
should not constrict the bankfull flow. 
7.  Grade Control Structures – Grade control structures are permitted to prevent head cutting 
above or below the culvert or bridge.  Grade control typically consists of boulder structures that 
are keyed into the banks, span the channel, and buried in the substrate. 
8.  Road Dips – Where applicable, incorporate road dips into crossing design, to ensure 
catastrophic flood events will transport overflow back into the stream channel instead of onto the 
road bed. 

e. Structures containing concrete must be sufficiently cured or dried before they come into 
contact with stream flow. 

f. In cases of structure removal or when removing an existing structure and replacing it with 
a bridge, restore the stream channel and reconnect the floodplain at the site using 
applicable restoration categories. 

g. When removing woody debris from the road-crossing inlet, place the debris downstream 
of the road crossing. 

h. Monitor structures after high flow events, which occur during the first fall/winter/spring 
after project completion. Assess the following parameters: head cutting below natural 
stream gradient, substrate embeddedness in the culvert, scour at the culvert outlet, and 



erosion from sites associated with project construction. If necessary, apply remedial 
actions (using project design criteria and conservation measures) if projects do not meet 
the intended goals. 

i. If other aquatic restoration activities included in this ARBA are used as complementary 
actions, follow the associated design criteria and conservation measures. 

j. For culvert removal projects, restore natural drainage patterns and when possible promote 
passage of all fish species and life stages present in the area. Evaluate channel incision 
risk and construct in-channel grade control structures when necessary. 

Conservation Measures – Along with the General Conservation Measures, the following 
conservation measures will be used to minimize sediment and turbidity and effects of fish 
handling/transport. 

i. Isolate Construction Area and Remove Fish from Project Area 
a. All fish capture, removal, and handling activities shall be conducted by an experienced 

fisheries biologist or technician. 
b. Isolate Capture Area – Install block nets at up and downstream locations 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 fish capture and transport activities 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. 

c. Fish Capture Alternatives 
1. Collect fish by hand or dip nets, as the area is slowly dewatered. 
2. Seining – Use seine with mesh of such a size to ensure entrapment of the residing ESA-

listed fish. 
3. Minnow traps – Traps will be left in place overnight and in conjunction with seining. 
4. Electrofishing – Prior to dewatering, use electrofishing only where other means of fish 

capture may not be feasible or effective. The protocol for electrofishing includes the 
following: 

5. 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. 

6. Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used. 
7. Conductivity <100 use voltage ranges from 900 to 1100. Conductivity from 100 to 300 

then use voltage ranges from 500 to 800. Conductivity greater than 300 then use voltage 
to 400. 

8. 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. 

9. 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. 

ii. Handling and Release –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. As rapidly as possible (especially for temperature sensitive bull trout), but after fish 
have recovered, release fish upstream of the isolated reach in a pool or area that provides 
cover and flow refuge. Document all fish injuries or mortalities and include in annual 
report. 

iii. Dewater Construction Site –Upstream of the isolated construction area, divert flow 
around the construction site with a coffer dam (built with non-erosive materials) and an 
associated pump or a by-pass culvert. Diversions constructed with material mined from 
the streambed or floodplain is not permitted. 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 (NMFS 1995). Dissipate flow 
energy at the bypass outflow to prevent damage to riparian vegetation or stream channel. 
If diversion allows for downstream fish passage (i.e. is not screened), 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 dewatered 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. 

iv. 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. 

 
22.  Remove and use of Large Trees for instream and riparian restoration actions. 

a. A wildlife biologist must be fully involved in all “Individual 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.  This coordination is especially 
critical when cutting trees within Late Successional Reserves, suitable nesting or 
dispersal habitat for Northern Spotted Owl (NSO) and or bald eagle management areas. 

b. No trees larger than 21 inches will be cut or removed from stands.  If trees larger than 21 
inches are needed for a restoration project, it will be a hazard tree adjacent to a Forest 
Road or Danger Tree from a recreational site.   

c. Individual trees or small groups of trees (<5) 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).  Skidding of large wood should be avoided, trees 
should be located where they can be lifted and loaded onto trucks from an existing road 
or disturbed site or directly picked up by helicopter for placement.   

d. Single tree removal may only be removed from the first two lines of trees adjacent to 
openings described in d, above. 

e. When removing LW from an area burned by a wildfire, consult a wildlife biologist to 
determine the latitude in which trees can be removed and for determining the location and 
number of trees that can be acquired. 

f. Trees selected for LW restoration projects must be spaced at least one site potential tree 
height apart and at least one crown width from any trees with potential nesting structure 
for ESA listed bird species. 

g. No conifers should be felled in the riparian area for in-channel large wood placement 
unless conifers are over stocked for the riparian vegetation management objectives and 
are consistent with project design criteria in vegetation treatment categories.    



Forest Wide mitigation 
 
Botanical Mitigations:  The following mitigations will be incorporated as needed into project 
proposals.   
 

1.  Notify Eastside or Westside Botanist at least 30 days prior to any off-road equipment 
operating within the project area to ensure that any botany sites that are to be avoided are 
properly flagged. 

2. Use Tables 2, 4 and 5 of the Botany BE and Specialist Report to recommend any 
additional species-specific mitigation after surveys have been completed. 

 
Wildlife:   
1. The follow timing restrictions will apply to all projects.   Restrictions may be waived if 

surveys by a wildlife biologist indicate nesting is not occurring in that year.     
• 0.25 miles of active goshawk nest sites from March 1 – Aug. 31.    
• 0.25 miles of active bald or golden nest sites from Feb. 1 – August 31.      
• 0.25 miles of active raptor nest sites from February 1 – August 31.   
• 0.25 miles of active pileated woodpecker nest sites from March 1 – July 31.   
• 0.25 miles of active three-toed woodpecker nest sites from April 15 – July 15. 
• 0.25 miles of active black-backed woodpecker nest sites from April 15 – July 15. 
• 0.25 miles of active white-headed woodpecker nest sites from April 15 – July 15. 
• 0.25 miles of active Lewis’ woodpecker nest sites from April 15 – July 15. 
• 770 yards of active peregrine falcon nests from Feb. 1 – Aug. 31. 
2.  If projects are proposed within occupied spotted frog habitat, a pre-implementation site visit 

will be conducted by a Forest Service wildlife biologist and the project leader to determine 
measures needed to protect the frogs.  Measures may include adjustment of treatment 
methods, timing, or location. 

 
Fisheries 
Mitigation measures are not necessary for the species or habitat addressed in this assessment.  
Measures needed to minimize effects to these species and their habitats have been incorporated 
into the proposed project as design criteria. 
 
2012 Best Management Practices for Water Quality Management (BMPs) 

BMPs are the primary mechanisms to enable the achievement of water quality standards 
(Environmental Protection Agency, 1987). The following BMPs have been selected and tailored 
for site-specific conditions to arrive at the project level BMPs for the protection of water quality.  
The BMPs are from the National Core Set of BMPs established in 2012 (USDA Forest Service 
2012).   

In 2012, the Forest Service developed a set of National Core BMPs. The National Core Set of 
BMPs consist of four main components: 1) the National Core BMP Technical Guide (Volume 1); 
2) the National BMP Monitoring Technical Guide (Volume 2); 3) revised national direction; and 
4) a national data management and reporting system.  National Core BMPs do not supersede or 
replace existing and currently used regional, state, national forest or grassland BMPs. Rather, the 
National Core BMPs are intended to: 



• Provide a single structure for agency consistency, accountability, and monitoring nation-
wide; 

• Provide general, non-prescriptive direction for protecting water quality in the 
implementation of land and resource management activities that commonly occur on all 
NFS lands; 

• Require the utilization of site specific prescriptions to achieve water quality protection.  
State BMPs, FS regional guidance, and land management plans provide more specific 
direction appropriate for local conditions and water quality goals.  This information, 
along with BMP monitoring results and professional judgment, are to be used to develop 
site-specific BMP prescriptions to meet the objective of each National Core BMP; 

• Ensure that FS staff use best available scientific information to develop site-specific BMP 
prescriptions, and ultimately, improve water quality on and downstream of NFS lands.  

• Lastly, to provide the framework by which NFS units in the State of Oregon comply with 
the Clean Water Act and State Water Quality Standards and demonstration compliance 
with the Memorandum of Understanding with the State of Oregon. 

The interdisciplinary team (soil/water/fish) specialists are responsible for including the BMPs in 
the Programmatic EA for purposes of implementation on the ground.  The interdisciplinary team 
should review the contract documents (if that applies) to ensure inclusion of the BMPs.  
 
The following is the Forest-Level BMP Supplement with the related National Core BMP in 
parenthesis. 
 
AQUATIC ECOSYSTEM MANAGEMENT ACTIVITIES BMPs 
AqEco-1. Aquatic Ecosystem Improvement and Restoration Planning 

Manual or 
Handbook 
Reference 

Forest Service Manual (FSM) 2020. 

Objective Reestablish and retain ecological resilience of aquatic ecosystems and 
associated resources to achieve sustainability and provide a broad range of 
ecosystem services. 

Explanation Every waterbody has unique characteristics that should be considered when 
developing a site specific maintenance, improvement, or restoration strategy. 
Planning is critical to ensure that the project is conducted in a timely and 
cost-efficient manner and that the ecological and water quality goals are met. 
A rigorous approach that uses a combination of best available science and 
professional experience to inform planning is necessary to enhance the 
potential for long-term success.  When planning aquatic ecosystem projects, it 
is important to understand all the factors that may affect the watershed 
currently and in the future. These factors include water quantity, quality, 
flow, or storage capacity; habitat suitability for native plants, fish, and 
wildlife; climate change; the primary uses of the watershed and waterbody by 
people, domestic animals, and wildlife; and past alterations to the waterbody. 

Practices Develop site-specific BMP prescriptions for the following practices, as 
appropriate or when required, using State BMPs, Forest Service regional 
guidance, land management plan direction, 
BMP monitoring information, and professional judgment. 



• Use a watershed perspective and available watershed assessments when 
planning aquatic ecosystem improvement or restoration projects. 
 Consider how existing water quality and habitat conditions at the 

project site have been affected by past habitat alterations, hydrologic 
modification, and riparian area changes in the watershed. 

 Consider how past, current, and future land use patterns may affect 
the proposed project site. 

 Recognize that inhabitants and users at the site (beaver, deer, birds, 
and people) may change the current ecosystem state to suit their 
needs. 

• Use desired future conditions to set project goals and objectives. 
 Establish desired future conditions that are consistent with the land 

management plan’s goals and direction. 
 Use a reference condition to determine the natural potential water 

quality and habitat conditions of a waterbody. 
 Consider the potential for future changes in environmental 

conditions, such as changes in precipitation and runoff type, 
magnitude and frequency, community composition and species 
distribution, and growing seasons that may result from climate 
change. 

 Consider water quality and other habitat needs for sensitive aquatic or 
aquatic-dependent species in the project area. 

• Favor project alternatives that correct the source of the degradation more 
than alternatives that mitigate, or treat symptoms of, the problem. 
 Consider the risk and consequences of treatment failure, such as the 

risk that design conditions could be exceeded by natural variability 
before the treatment measures are established, when analyzing 
alternatives. 

 Consider as a first priority treatment measures that are self-sustaining 
or that reduce requirements for future intervention. 

• Use natural stabilization processes consistent with stream type and 
capability where practicable rather than structures when restoring damaged 
streambanks or shorelines. 
• Prioritize sites to implement projects in a sequence within the watershed in 
such a way that they will be the most effective to achieve improvement or 
restoration goals. 

 
AqEco-2. Operations in Aquatic Ecosystems 

Manual or 
Handbook 
Reference 

None known. 

Objective Avoid, minimize, or mitigate adverse impacts to water quality when working 
in aquatic ecosystems. 

Explanation Common construction or maintenance operations in waterbodies often 
involve ground disturbance. The close proximity to, and contact with, the 
waterbody increases the potential for introducing sediment and other 
pollutants that can affect water quality. This BMP includes practices for 
minimizing direct and indirect water quality impacts when working in or 
adjacent to waterbodies. 



Practices Develop site-specific BMP prescriptions for the following practices, as 
appropriate or when required, using State BMPs, Forest Service regional 
guidance, land management plan direction, BMP monitoring information, and 
professional judgment. 
 
• Use applicable practices of BMP Plan-2 (Project Planning and Analysis) 
and BMP Plan-3 (AMZ Planning) when planning operations in aquatic 
ecosystems. 
• Identify the aquatic and aquatic-dependent species that live in the 
waterbody, Aquatic Management Zone (AMZ), or on the floodplain and their 
life histories to determine protection strategies, such as timing of 
construction, sediment management, species relocation, and monitoring 
during construction. 
 
• Coordinate stream channel, shoreline, lake, pond, and wetland activities 
with appropriate State and Federal agencies. 
 Incorporate Clean Water Act (CWA) 404 permit requirements and 

other Federal, State, and local permits or requirements into the 
project design and plan. 

• Use suitable measures to protect the waterbody when preparing the site for 
construction or maintenance activities. 
 Clearly delineate the work zone. 
 Locate access and staging areas near the project site but outside of 

work area boundaries, AMZs, wetlands, and sensitive soil areas. 
 Refuel and service equipment only in designated staging areas (see 

BMP Road-10[Equipment Refueling and Servicing]). 
 Develop an erosion and sediment control plan to avoid or minimize 

downstream impacts using measures appropriate to the site and the 
proposed activity (see BMP Fac-2 [Facility Construction and 
Stormwater Control]). 

 Prepare for unexpected failures of erosion control measures. 
 Consider needs for solid waste disposal and worksite sanitation. 
 Consider using small, low ground pressure equipment, and hand labor 

where practicable. 
 Ensure all equipment operated in or adjacent to the waterbody is 

clean of aquatic invasive species, as well as oil and grease, and is 
well maintained. 

 Use vegetable oil or other biodegradable hydraulic oil for heavy 
equipment hydraulics wherever practicable when operating in or near 
water. 

• Schedule construction or maintenance operations in waterbodies to occur in 
the least critical periods to avoid or minimize adverse effects to sensitive 
aquatic and aquatic-dependent species that live in or near the waterbody. 
 Avoid scheduling instream work during the spawning or migration 

seasons of resident or migratory fish and other important life history 
phases of sensitive species that could be affected by the project. 

 Avoid scheduling instream work during periods that could be 
interrupted by high flows. 

 Consider the growing season and dormant season for vegetation when 
scheduling activities within or near the waterbody to minimize the 



period of time that the land would remain exposed, thereby reducing 
erosion risks and length of time when aesthetics are poor. 

• Use suitable measures to protect the waterbody when clearing the site. 
 Clearly delineate the geographic limits of the area to be cleared. 
 Use suitable drainage measures to improve the workability of wet 

sites. 
 Avoid or minimize unacceptable damage to existing vegetation, 

especially plants that are stabilizing the bank of the waterbody. 
• Use suitable measures to avoid or minimize impacts to the waterbody when 
implementing construction and maintenance activities. 
 Minimize heavy equipment entry into or crossing water as is 

practicable. 
 Conduct operations during dry periods. 
 Stage construction operations as needed to limit the extent of 

disturbed areas without installed stabilization measures. 
 Promptly install and appropriately maintain erosion control measures. 
 Promptly install and appropriately maintain spill prevention and 

containment measures. 
 Promptly rehabilitate or stabilize disturbed areas as needed following 

construction or maintenance activities. 
 Stockpile and protect topsoil for reuse in site revegetation. 
 Minimize bank and riparian area excavation during construction to 

the extent practicable. 
 Keep excavated materials out of the waterbody. 
 Use only clean, suitable materials that are free of toxins and invasive 

species for fill. 
 Properly compact fills to avoid or minimize erosion. 
 Balance cuts and fills to minimize disposal needs. 
 Remove all project debris from the waterbody in a manner that will 

cause the least disturbance. 
 Identify suitable areas offsite or away from waterbodies for disposal 

sites before beginning operations. 
 Contour site to disperse runoff, minimize erosion, stabilize slopes, 

and provide a favorable environment for plant growth. 
 Use suitable species and establishment techniques to revegetate the 

site in compliance with local direction and requirements per FSM 
2070 and FSM 2080 for vegetation ecology and prevention and 
control of invasive species. 

• Use suitable measures to divert or partition channelized flow around the site 
or to dewater the site as needed to the extent practicable. 
 Remove aquatic organisms from the construction area before 

dewatering and prevent organisms from returning to the site during 
construction. 

 Return clean flows to channel or waterbody downstream of the 
activity. 

 Restore flows to their natural stream course as soon as practicable 
after construction or before seasonal closures. 

• Inspect the work site at suitable regular intervals during and after 
construction or maintenance activities to check on quality of the work and 
materials and identify need for mid-project corrections. 



• Consider short- and long-term maintenance needs and unit capabilities when 
designing the project. 
 Develop a strategy for providing emergency maintenance when 

needed. 
• Include implementation and effectiveness monitoring to evaluate success of 
the project in meeting design objectives and avoiding or minimizing 
unacceptable impacts to water quality. 
• Consider long-term management of the site and nearby areas to promote 
project success. 
• Use suitable measures to limit human, vehicle, and livestock access to site 
as needed to allow for recovery of vegetation. 

 
AqEco-4. Stream Channels and Shorelines 

Manual or 
Handbook 
Reference 

None known. 

Objective Design and implement stream channel and lake shoreline projects in a manner 
that increases the potential for success in meeting project objectives and 
avoids, minimizes, or mitigates adverse effects to soil, water quality, and 
riparian resources. 

Explanation Instream projects are often conducted for a variety of purposes, including 
improving fish and wildlife habitat, stabilizing streambanks, reconnecting the 
stream channel to the historic floodplain, and removing or replacing culverts. 
Lakeshores may be degraded by storm events; constant wave action from 
boats; onshore uses, including recreation, mining, vegetation management, 
and development; water diversions; freezing and thawing; floating ice; 
drought; or a fluctuating water table. A shoreline problem is often isolated 
and may require only a simple patch repair. Methods to stabilize or restore 
lakeshores differ from streambank measures because of wave action and 
littoral transport. 
 
Two basic categories of stabilization and protection measures exist: those that 
work by reducing the force of water against a streambank or shoreline and 
those that increase their resistance to erosive forces. Appropriate selection 
and application of stream channel and shoreline protection measures depend 
on specific project objectives and site conditions. 

Practices Develop site-specific BMP prescriptions for the following practices, as 
appropriate or when required, using State BMPs, Forest Service regional 
guidance, land management plan direction, BMP monitoring information, and 
professional judgment. 
 
All Activities 
• Use applicable practices of BMP AqEco-2 (Operations in Aquatic 
Ecosystems) when working in or near waterbodies. 
 
Stream Channels 
• Determine stream type and classification using suitable accepted protocols. 
• Determine need to control channel grade to avoid or minimize erosion of 
channel bed and banks before selecting measures for bank stabilization or 
protection.  



 Incorporate grade control measures into project design as needed. 
• Determine design flows based on the value or safety of area to be protected, 
repair cost, and the sensitivity and value of the ecological system involved. 
 Obtain peak flow, low flow, channel forming flow, and flow duration 

estimates. 
 Use these estimates to determine the best time to implement the 

project, as well as to select design flows. 
• Determine design velocities appropriate to the site.  
 Limit maximum velocity to the velocity that is non-scouring on the 

least resistant streambed and bank material. 
 Consider needs to transport bedload through the reach when 

determining minimum velocities. 
 Maintain the depth-area-velocity relationship of the upstream channel 

through the project reach. 
 Consider the effects of design velocities on desired aquatic organism 

habitat and passage. 
• Avoid changing channel alignment unless the change is to reconstruct the 
channel to a stable meander geometry consistent with stream type. 
• Design instream and streambank stabilization and protection measures 
suitable to channel alignment (straight reach versus curves). 
 Consider the effects of ice and freeze and thaw cycles on streambank 

erosion processes. 
 Consider the effects that structures may have on downstream 

structures and stream morphology, including streambanks, in the 
maintenance of a natural streambed. 

• Design channels with natural stream pattern and geometry and with stable 
beds and banks; provide habitat complexity where reconstruction of stream 
channels is necessary. 
 Consider sediment load (bedload and suspended load) and bed 

material size to determine desired sediment transport rate when 
designing channels. 

 Avoid relocating natural stream channels. 
 Return flow to natural channels, where practicable. 

• Include suitable measures to protect against erosion around the edges of 
stabilization structures. 
 Design revetments and similar structures to include sufficient 

freeboard to avoid or minimize overtopping at curves or other points 
where high-flow velocity can cause waves. 

 Use suitable measures to avoid or minimize water forces undermining 
the toe of the structure. 

 Tie structures into stable anchorage points, such as bridge abutments, 
rock outcrops, or well-vegetated stable sections, to avoid or minimize 
erosion around the ends. 

• Add or remove rocks, wood, or other material in streams only if such action 
maintains or improves stream condition, provides for safety and stability at 
bridges and culverts, is needed to avoid or minimize excessive erosion of 
streambanks, or reduces flooding hazard. 
 Leave rocks and portions of wood that are embedded in beds or banks 

to avoid or minimize channel scour and maintain natural habitat 
complexity. 



• Choose vegetation appropriate to the site to provide streambank stabilization 
and protection adequate to achieve project objectives. 
 Use vegetation species and establishment methods suitable to the 

project site and objectives, consistent with local direction and 
requirements per FSM 2070 and FSM 2080 for vegetation ecology 
and prevention and control of invasive species. 
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