Appendix G: Restoration Guidelines 

Overview

The information below was compiled from the following list of documents.  Guidelines, regulations, and storm assessments pertaining to the specific restoration projects requested have been compared between the documents and summarized below.  

Documents (see references of this report for full citation)
· Massingill, Chris. 2003. Coastal Oregon Riparian Silviculture Guide. December.
· OPSW. 1999. Oregon Aquatic Habitat Restoration and Enhancement Guide. May.
· NOAA/NMFS. Fish Habitat Restoration Activities in Oregon and Washington. June 2008

· Robison, et al. 1999. Oregon Road/Stream Crossing Restoration Guide. Spring.
· OWEB. 2007. Guide to Photo Point Monitoring. July. 

· ODF, ODFW. 1995. A Guide to Placing Large Wood in Streams. May.
Restoration Project Guidelines

Road Decommissioning

OPSW, 1999

Road Re-Construction/Obliteration Activities to Improve or Protect Habitat Activity 

In the context of restoration, road re-construction and obliteration are activities designed to decrease the risk of road failure and reduce chronic sediment input from roads across all land uses. New road construction, in contrast, is not considered restoration. 
Road reconstruction and obliteration activities that meet the following criteria will generally have little difficulty receiving approval: 

1. They are located in upslope areas away from streams.
2. Their goal is reducing road-related landslide risk or chronic sediment input.
3. They are completed in accordance with current ODF requirements.
Guidance and/or Considerations

When planning a road re-construction activity, the following should be considered:

1. Is the road at risk for sidecast-related landslides1 entering waters of the state?

2. Does the road currently deliver muddy drainage waters to streams?

3. Does the activity involve removing or improving a stream crossing culvert or bridge? 

NOAA/NMFS, 2008

Implementation Process for Restoration Projects

The Action Agencies propose the four step implementation process described below to carry out and monitor projects under this programmatic Opinion. This process takes advantage of the interagency Level 1 Teams1 described in Streamlining Consultation Procedures Under Section 7of the Endangered Species Act (USDA Forest Service, NMFS, Bureau of Land Management, and U.S. Fish and Wildlife Service 1999).

1. Integration of Project Design Criteria (PDC), Conservation Measures, and Terms and Conditions into Project Design and Contract Language.
The Action Agency project lead will integrate species and activity category-appropriate design criteria and conservation measures into the proposed restoration action.

2. Project Notification and Reporting.

Teams for areas where projects are implemented will meet at least annually to discuss implementation of programmatic consultation and both advance project notification and completed projects.

3. Monitoring Requirements.

Monitoring will be conducted during project implementation and after project completion.

4. Field Review

Field reviews will be conducted (at the Teams discretion) to determine whether a project meets the requirements of this programmatic consultation.

Design Criteria for Road Treatments (decommissioning or obliteration)

1. For road removal projects within riparian areas, recontour the affected area to mimic natural floodplain contours and gradient to the greatest degree possible.
2. For those road segments immediately adjacent to the stream or where the road fill is near the wetted stream, consider using sediment control barriers between the project and the stream.
3. Drainage features should be spaced to hydrologically disconnect road surface runoff from stream channels.
4. Dispose of slide and waste material in stable sites out of the flood prone area. Waste material other than hardened surface material (asphalt, concrete, etc) may be used to restore natural or near-natural contours.
5. Minimize disturbance of existing vegetation in ditches and at stream crossings to the greatest extent possible.
6. Conduct activities during dry-field conditions – low to moderate soil moisture levels.
7. When removing a culvert from a first or second order, non-fishing bearing stream, project specialists shall determine if culvert removal should follow the isolation criteria as describe in Activity #5 above. Culvert removal on fish bearing streams shall adhere to the measures describe in #5 above.
8. 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.
9. If other aquatic restoration activities are used as complementary actions, follow the associated design criteria and conservation measures.
Conservation Measures

No additional conservation measures are proposed for this activity category.

Excluded Activities

This consultation does not cover new road construction or routine maintenance of existing roads.

Culverts
Robison et al, 1999

Since the fish passage guidelines are species and age specific, the first critical step in

evaluating the performance of an existing drainage feature or in designing a new one is to identify what species and age-class of fish will need passage.

Problematic characteristics of culverts most readily identifiable in the field include:

1. High velocities or sudden changes in velocity at the culvert inlet, outlet or within the barrel.

2. Jumps to the culvert inlet or outlet.

3. Shallow water depths.

4. Lack of resting pools at the culvert inlet, outlet or within the barrel.

Steps in Restoring Fish Passage in a Basin or Land Ownership

There are seven steps in restoring fish passage at road/stream crossings in a basin or land

ownership:
1. Find and prioritize problem road/stream crossings

2. Get information about stream and other conditions at crossings to be restored

3. Decide if installation can be repaired or improved or must be replaced

4. Decide on design strategy based on information collected

5. Prepare a design

6. Install new road/stream crossing structure

7. Monitor and Maintain road/stream crossing structure.

Biological factors related to fish passage criteria. Certain ODFW regulatory criteria differ for culvert length (L), fish species (S) and age of fish (A, adult or juvenile).

Fish Passage Criteria and Related Biological Factors

	General Regulatory Criteria
	Biological Factors

	Water velocity in culvert (L,S,A)
	Swimming Speed

	Water depth in culvert (S,A)
	Submergence (sufficient depth for swimming)

	Design flow criteria (S,A)
	Delays, dispersion

	Height between culvert outlet and water surface (S,A)
	Jumping ability

	Timing of in-stream work (S)
	Emergence (silting in of redds)

Migration – delays or reduction of adults

	
	


Summary of Guideline Criteria vs. Biological Factors.

Culverts with insufficient water depth for swimming, excessive water velocity, or an excessive jump height for bedform conditions and fish species are considered barriers to fish passage. In-stream work resulting in excessive turbidity can also be a barrier to fish, as well as result in weakening or mortality of eggs, juveniles and adults of both resident and anadromous fish. Delays to fish passage due to improper flow design is also an undesirable culvert characteristic. A given run of fish may have several different age classes and sizes, so it is desirable to design for the smaller, weaker fish in order to obtain a maximum percentage of fish passage.

NOAAA/NMFS, 2008
Design Criteria for Fish Culvert and Bridge Projects

a. Fish passage projects will be designed by an experienced engineer with design input from an experienced fish 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 Tribe equivalent will provide design review for projects that exceed $100,000 or will result in structures that are greater than 20 feet wide.
c. Assess sites for a potential to head-cut below the natural stream gradient. Projects that lead to head-cutting below the natural stream gradient are excluded from this consultation.
d. Design Standards

a. Structure Type – Structure types include closed-bottomed culverts, open-bottomed arch culverts, and bridges. Structure material must be concrete or metal.
b. Structure Width – The structure width shall never be less than the bankfull channel 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. 
c. When possible, flood relief culverts will be designed to restore and maintain access to off-channel rearing and high flow areas for juvenile and adult fish. 
d. 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%.
e. Embedded Culvert – 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 be14 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.
f. Riprap – 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. Riprap may only be placed below bankfull height when necessary for protection of abutments and pilings for bridges. However, the amount and placement of riprap around the abutments and/or pilings should not constrict the bankfull flow.

g. Grade Control Structures – Grade control structures are permitted to prevent headcutting above or below the culvert or bridge. 

h. Where applicable, incorporate road dips into crossing designs, to ensure catastrophic flood events will transport overflow back into the downstream channel instead of the road bed.

i. Structures containing concrete must be sufficiently cured or dried before they come into contact with stream flow.
j. In cases of structure removal or when removing an existing structure and replacing it with a bridge, consideration should be given to restoring the stream channel and reconnecting the floodplain at the site.
k. When removing woody debris from the road-crossing inlet, place the debris downstream of the road crossing.
l. Monitor structures after high flow events, which occur during the first fall/winter/spring after project completion. Assess the following parameters: headcutting below natural stream gradient, substrate embeddedness in the culvert, scour at the culvert outlet, and erosion from sites associated with project construction. Apply remedial actions (using project design criteria and conservation measures) if projects do not meet the intended goals.

m. If other aquatic restoration activities are used as complementary actions, follow the associated design criteria and conservation measures.

Conservation Measures

Along with the general conservation measures summarized at the end of this section, the

following conservation measures will be used to minimize sediment and turbidity and the effects of fish handling/transport:

Excluded Activities

The proposed action for this programmatic consultation does not include the use of treated wood in replacement bridges. When installing bridges, piers and abutments will not occur in the bankfull width. Replacing culverts using baffles or weirs (hydraulic method) is not covered by this Opinion

OPSW, 1999

Regulatory Requirement 
ODF - On forestland a Notification of Operation must be filed with the department.

Additionally, an approved written plan must be submitted to the Department.

DSL - On non-forest land, a DSL permit is required if the activity occurs in a stream listed as Essential Salmonid Habitat (ESH), a State Scenic Waterway, or if it involves more than 50 cubic yards of disturbance. In streams listed as ESH, a permit is not required if the activity is part of ongoing farm maintenance or operation(s) and is less than 50 cubic yards of disturbance; however, a permit is required for new activity such as a new road crossing or as part of an ongoing farm operation with more than 50 cubic yards of disturbance.

Guidance and/or Considerations

When planning a culvert replacement the following should be considered:

e. Does the affected stream section support native fish habitat, or have fish historically inhabited the area upstream of the culvert? Information on fish presence can be obtained from local ODF and ODFW district offices.
f. Does the existing structure block native fish passage?
g. Does the crossing blockage separate an introduced species (such as Brook Trout) from a native species (such as Bull Trout)? Consult ODFW or USFWS for information in areas where such changes in blockage may result in unintended detrimental consequences.
h. Is fish passage blocked by other road-related problems downstream of the intended culvert replacement site? Do culverts nearby or downstream have a higher priority for replacement? Information on prioritizing culverts for replacement is contained in the ORSCRG.
i.  Is the culvert going to be installed during “in-water work periods”? Information on these periods can be obtained from the publication listed above.
j. Does the proposed culvert size and design meet the criteria in the ORSCRG?

Large Wood Placement


 ODF, ODFW, 1995

Placing large wood in streams for basal area credit
Three important questions to consider:
1. Is the stream fish bearing?

2. Is the riparian area well stocked with conifer?

3. Does the stream meet width and slope requirements?

Bankfull width

Bankfull width is the width of the stream at bankfull flow, which happens every 1 to

2 years. Bankfull width is measured from one side bank mark to the other

Measure bankfull width at 10 points, at least, along the part of the stream where the placement work will be done. Also, space width measurements one or two channel widths apart.

Landowners

Must have prior approval from the local Forest Practices forester administering ODF rules on the harvest operation involved. Information about the large woody debris source,

number of pieces, and basal area to be placed in the stream must be in the written plan for the harvest operation, which will be given to the Forest Practices forester for

approval.

Large-wood specifications and sources
The minimum diameter required for a piece depends on the bankfull width of the stream.

Requirements are:

Bankfull Width

Minimum Diameter

(feet)


(inches)

0 to 10 

10

10 to 20 

16

20 to 30 

18

Over 30 

22

Basal Credit Eligibility

To be eligible for basal area credit, debris pieces must be at least twice the length of the stream’s bankfull width. If the rootwad is still attached, then the wood piece (including the rootwad) must be at least one and one-half times the bankfull width. We also encourage leaving limbs and branches as well as rootwads on the logs placed. Often, the branches provide additional cover and stability. Only conifer logs are eligible for basal area credit when placed in streams.

Logs and trees to be placed in streams are best obtained from locations where their removal will not conflict with other valuable functions they might serve. Wood within the bankfull flow marks of the streambed cannot be used for placement. Wood within 20 feet of the bankfull flow marks of fish-bearing (Type F) streams may be used only with prior approval from the Oregon Department of Forestry.

Wood in the outer zone of the riparian management area can be used if not dedicated to another purpose such as conifer retention or snag/green leave-tree requirements. Down wood within the riparian management area should generally be kept for wildlife habitat rather than relocated into the channel. However, if there is a high density of cull logs that are not too badly decayed, they can be moved into the stream and are eligible for basal area credit. If smaller diameter and/or shorter wood is placed in the stream, it must be bundled, anchored, or combined in complexes so that it creates desired fish habitat and is no more likely to move than a piece of the generally required length and diameter.

Anchoring large wood for stability

We advocate that placement of large wood should be designed to achieve stability by virtue of the size and orientation of the pieces rather than by resorting to anchoring devices. In addition to using wood that is large enough, stability can be ensured by retaining rootwads, embedding one or both ends, entangling the pieces, placing the wood in the best positions, and cabling.

Placing large wood pieces near each other, whether attached by cables or not, can create desirable habitat complexes more quickly.

It is desirable for the stream to redistribute the wood to some extent, as long as damage is avoided.
Project timing and fish survival

Ideal timing for a large-wood placement project is during the harvest operation or immediately afterward. Log placement work must be completed no later than 6 months after the harvest operation is finished.

The proper timing of wood placement varies with the species of fish; June through September is the best time to conduct stream improvement projects.

If the stream improvement project is delayed, the operator must notify the Forest

Practices forester when all agreed-upon enhancement work has been done.

NOAA/NMFS, 2008

Design Criteria for Large Wood Placement

1. Place LW and boulders only in those areas where they would naturally occur and in patterns that closely mimic that which would naturally occur for that particular stream type.
2. 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 1.5 x bankfull channel width, while logs without rootwads should be a minimum of 2.0 x bankfull width. Place wood in a manner that most closely mimics natural accumulations of LW for that particular stream type. Structures may partially or completely span stream channels or be positioned along streambanks.
3. 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.
4. Key boulders (footings) or LW may be buried into the streambank or channel but shall not constitute the dominant placement method of boulders and LW.
5. Anchoring Large Wood – Anchoring large wood with cable should only occur after first reviewing feasibility of the following, in preferential order, avoid cabling except as a last resort:
a. The size and weight of the wood sufficient for stability, no anchoring is required.
b. The wood is oriented in such a way that movement is unlikely (sharp bends in the stream, naturally narrow reaches, placed within a functional riparian zone.
c. Ballasting (gravel and/or rock) is used to increase the mass of the structure to       resist movement (the height of the structure generally must be above design flow elevations) (this works well in systems with intact floodplains).
d. Large boulders are used as anchor points for the large wood.
e. Wood is pinned with rebar to large rock to increase its weight (the wood/rock combinations are still independent in the overall structure).

6.  Tree Removal for LW Projects 

a. Trees may be removed by cable, ground-based equipment, horses or helicopters, or felled directly into the stream. Felled trees may be stock-piled for later use in in-stream restoration projects.
b. 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).
c. Single trees may only be removed from the first two lines of trees.
d. 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.

Conservation Measures

No additional conservation measures are proposed for this activity category.

Excluded Activities

The following activities are not covered by this consultation: In non-bedrock dominated systems, boulder weirs greater than ½ the channel width; restoration projects that include individual structures longer than 7 bankfull channel widths.

Riparian Planting
NOAA/NMFS, 2008

Design Criteria for Riparian Planting

1. An experienced silviculturist, botanist, ecologist, or associated technician shall be involved in designing vegetation treatments.
2. No roads or landings will be constructed.
3. Species to be planted must be the same species that naturally occur in the project area.
4. Tree and shrub species, as well as sedge and rush mats to be used as transplant material, shall come from outside the bankfull width, typically in abandoned flood plains, and where such plants are abundant.
5. Sedge and rush mats should be sized to prevent their movement during high flow events.

6. Concentrate plantings above the bankfull elevation.
7. If other aquatic restoration activities included in this BA are used as complementary actions, follow the associated design criteria and conservation measures.

Conservation Measures

No additional conservation measures are required.

Excluded Activities

No excluded activities are proposed for this activity category.
OPSW, 1999
Regulatory Requirements - None

Guidance and/or Considerations

1. Have the causes of vegetation removal been identified and addressed? In some areas, such as arid regions of the state, once the causes of vegetation removal have been addressed, the possibility that suitable revegetation will occur naturally should be considered.
2. If livestock grazing occurs, will fencing, off-channel watering or other grazing management strategies be used to protect planted vegetation?
3. How will riparian vegetation planting be protected from wildlife? For example, in the case of cedar tree plantings, vexar tubing may be necessary to protect seedlings from deer browse. Will the protection measures cause more harm than good to aquatic functions, such as hindering the construction and maintenance of beaver dams that provide juvenile fish rearing habitat?
4. Is the vegetation suitable for the site and is the vegetation indigenous to the site? For instance, for low gradient streams with clay soils, some willow species will likely not thrive. In this case sedges would be more appropriate.
5. Is the site suitable for establishing a forested riparian area?
6.  If a fence is installed, does it protect enough riparian area to restore riparian and stream functions and give the stream channel room to meander over time? Is fencing the best option for this situation? The distance needed between a fence and a stream to help restore ecological function is highly variable, depending on stream order, floodplain width, channel morphology, and the stream’s natural rate of meander over time. For example, where the streambank is composed of a rock wall or other natural hardened surface the fence may be placed close to the normal high water area. However, a stream with a wider flood-prone area, or one that shows active erosion, will require greater set back widths in order to allow natural revegetation and prevent the stream from undercutting the fence. Streams exhibiting vertical cut backs will often heal on their own. Such streams typically slump at a 2:1 slope. Therefore, a good rule of thumb for these conditions is:  

Fence setback = (bank height x 2) + minimum 10 feet.

This rule allows some continued erosion while the stream has a chance to reestablish native vegetation for bank stability. In other cases, such as in steep canyons where the flood-prone area meets the canyon wall, it may be practical to locate the fence where livestock are prevented from entering these areas.

Riparian Conifer Restoration

Riparian conifer restoration consists of removing hardwoods or undesirable vegetation near the stream where conifers were historically dominant or likely to become established and then replanting conifer for the long-term recruitment of large wood.

Regulatory Requirement 
ODF - Riparian conifer restoration that involves a commercial activity is regulated by the

Oregon Department of Forestry. Landowners/operators involved in a forest operation are

required to file a notification to the state forester and provide an approved written plan.

Guidance and/or Considerations

Pursuant to the Forest Practices Act, a riparian conifer restoration activity that involves a

commercial forest operation may be applied only if all of the following criteria are met for the site:

1. Is the live conifer basal area in the riparian management area below half the   standard target of the Forest Practices Act water protection rules?
2. Is the site a “conifer site”8capable of growing conifers?
3. Is the Riparian Management Area (RMA) dominated by hardwoods or undesirable vegetation?
4. Is the stream in western Oregon?

Riparian conifer restoration assumes that many streamside areas have been impacted by previous disturbance(s) where hardwood or brush conditions now exist and that such sites naturally would have been conifer dominated. Before beginning a riparian conifer restoration activity, it is important to properly identify the potential for successful conifer conversion at the proposed site and provide evidence that future large wood supplies within the watershed are limited. In addition, identifying whether a prospective stream reach with hardwood dominated riparian areas is best suited for hardwoods is important. These types of riparian areas support beavers that create good habitat for juvenile coho salmon or other fish and wildlife by building dam pools. Riparian conifer restoration activities cannot be conducted at sites where:

1. Future large wood supplies within the watershed are sufficient.
2. Conifer regeneration is not likely or would require extraordinary efforts (such as areas with many beavers).
3. Topography and soil conditions indicate that hardwood trees are normally dominant, such as riparian areas and floodplain terraces associated with large streams where naturally occurring cottonwood and Oregon ash dominate.
4. Portions of streams experience peak flows of frequency and intensity that result in streambank disturbances which prevent conifers from achieving mature conditions (often 8 for guidance on determining whether a site meets “conifer site” criteria, please refer to the OPSW management measure ODF 8S. See “Technical Assistance” at the end of this section. Indicated by riparian areas with scattered big leaf maple and brush).

