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Section 21 
Guidelines for Alternate Plans 


 
This section provides guidelines for developing and analyzing alternate plans for activities that 
vary from specific forest practices rules. Alternate plans may be useful in a variety of situations. 
Examples could be: 
• Where the cumulative impact of rules disproportionately affects a landowner’s income 


production capability. 
• Where a landowner’s minor on-the-ground modifications could result in significant 


operational efficiencies. 
• Where site conditions have created an economically inaccessible management unit when 


using the forest practices rules. 
• Where local landforms lend themselves to alternate forest management practices. 
• Where a landowner proposes methods to facilitate landscape, riparian or stream restoration. 
 
In alternate plans, landowners develop management prescriptions that will achieve resource 
protection through alternative methods from those prescribed in the forest practices rules. Any 
rule prescription not changed as part of an alternate plan must be followed as outlined by rule. To 
be approved alternate plans must provide protection for public resources at least equal in overall 
effectiveness to the protection provided by the Forest Practices Act and rules. Alternate plans are 
an option for all landowners. 
 
This Board manual section contains two parts. Part 1 provides a general discussion of alternate 
plan requirements and riparian function and pertains to all landowners. Part 2 provides 
information on alternate plan templates for small forest landowners and contains Template 1- 
Small Forest Landowner Western Washington Thinning Strategies for Overstocked Conifer-
Dominated Riparian Management Zones. Additional technical assistance and scientific 
information to support proposed management prescriptions is available on the DNR Small Forest 
Landowner Office website at http://www.dnr.wa.gov/sflo/. 
 
PART 1. ALTERNATE PLANS .................................................................................................... 1 
1.1  Riparian Function Considerations............................................................................................ 2 
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Figure 2. Cumulative effectiveness of various riparian functions. ................................................. 4 
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PART 2. ALTERNATE PLAN TEMPLATES FOR SMALL FOREST LANDOWNERS .......... 8 


Template 1. Small Forest Landowner Western Washington Thinning Strategies for 
Overstocked Conifer-Dominated Riparian Management Zones ................................................. 9 
Template 2. Fixed Width Riparian Buffers for Small Forest Landowner’s in Western 
Washington ............................................................................................................................... 15 


 
PART 1. ALTERNATE PLANS 
 
The alternate plan policy is described in WAC 222-12-040. The requirement for the application 
process, plan preparation responsibilities, required contents and plan review procedures are 
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described in WAC 222-12-0401. Key elements of alternate plans include a map showing 
locations of: 
• Any affected streams and other waters, wetlands, unstable slopes, and existing roads. 
• Proposed management activities. 
 
Alternate plans also should include: 
• Descriptions of the current conditions of the site, including upland and riparian conditions. 


For help in assessing riparian conditions see 1.1 Riparian Function Considerations. 
• Descriptions of the proposed management activity, including all resource protection or 


enhancement activities. Make sure the scale of management descriptions fit the scope of the 
project. For example, the removal of a few specific riparian trees may require different 
protection or enhancement measures than a riparian thinning of an entire stream segment. 


• A list of the forest practices rules that the alternate plan is intended to replace. 
• Where applicable, a monitoring and adaptive management plan. 
• Where applicable, an implementation schedule. 
 
1.1  Riparian Function Considerations 
Understanding riparian areas and riparian functions is important to building an alternate plan. 
Riparian areas are transitional zones between the aquatic and upland environments. (In contrast, 
Riparian Management Zones in the forest practices rules are minimum stream buffers.) Riparian 
areas contribute to overall stream health by maintaining essential riparian functions and 
productivity.  
 
The forest practices rules for riparian areas are designed to protect aquatic resources and related 
habitat to achieve restoration of riparian function. Under the rules, “riparian function” includes 
bank stability, the recruitment of woody debris, leaf litter fall, nutrients, sediment filtering, 
shade, and other riparian features that are important to both riparian forest and aquatic system 
conditions. 


 
Figure 1. Riparian function. 
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The goal of this guidance is to help landowners identify, restore and maintain riparian function. 
This guidance focuses on: 
• Stream shading 
• Stream bank stability 
• Woody debris availability and recruitment 
• Sediment filtering 
• Nutrients and leaf litter fall 


 
Landowners should understand how riparian areas contribute to overall stream health in order to 
incorporate riparian functions maintenance and/or enhancement measures into their alternate 
plans. Considering site-specific conditions of the riparian area allows reviewers and landowners 
to make informed decisions about proposed management activities. Riparian areas are dynamic 
and the current condition of riparian functions will vary among individual stream segments and 
throughout the watershed. 
 
As planning begins, landowners should consider: 
• The makeup of the tree species within the riparian area, and the level to which the forest is 


currently providing the riparian functions to the stream. 
• The potential level of the riparian functions that the forest could contribute to the stream. 
• The potential level of functions that would be lost without management intervention. 
• How the riparian areas could be managed to achieve sufficient levels of riparian function, 


and how to maintain these levels when achieved. 
 
Areas of Influence 
Before developing alternate plan prescriptions, the landowner or forester should identify the 
areas of influence for each riparian function. In this manual, the “area of influence” is the area 
that may affect a particular riparian function. Site specific conditions determine the size of the 
area of influence for each riparian function. 
 
The figure below shows the general relationship between cumulative effectiveness of various 
riparian functions and a distance from the stream channel. Distance from channel is expressed as 
a proportion of tree height. (Bank stability is shown as root strength in this figure.) The 
descriptions under Assessing Riparian Functions, in the following pages, will help determine the 
appropriate widths of the areas of influence for each riparian function. 
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Figure 2. Cumulative effectiveness of various riparian functions. 
From Forest Ecosystem Management Assessment Team (FEMAT), (1993). 
Forest ecosystem management: an ecological, economic, and social assessment. 
Washington DC: US Government Printing Office 1993-793-071. 


 
Assessing Riparian Functions 
The following descriptions of riparian functions are intended to help landowners and foresters 
determine current riparian conditions and how management strategies can result in properly 
functioning riparian areas. 


Stream Shading 
The most significant influence on stream temperature, under the control of forest managers, is 
shade from the canopy of the adjacent riparian area vegetation. An important function of canopy 
cover in the riparian area is to provide shade to maintain cool stream temperatures. This is a 
particularly vital function for fish and amphibians. 
 
To determine the area of influence of the shade function, consider the guidance provided in 
Board Manual Section 1 Method for Determination of Adequate Shade Requirements on 
Streams. Following the steps of this manual can help the landowner to establish the minimum 
width of the riparian area needed to meet the water quality standards for stream temperature. For 
streams within channel migration zones, additional guidance may be obtained from Board 
Manual Section 2, Standard Methods for Identifying Bankfull Channel Features and Channel 
Migration Zones. The trees closest to the stream are the most important for shade. The area of 
influence of shade from trees usually extends for a distance of 75 feet measured from the outer 
edge of bankfull width (BFW) or the edge of the channel migration zone (CMZ). 
 
When evaluating areas of influence for shade: 
To understand the overall impact of management activities on the shade function, consider all of 
the forest characteristics in the riparian areas within the stream reach to be included in the 
alternate plan. The level of influence the overstory riparian canopy has on water temperature 
depends on a variety of factors, including: 
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• Stream size. Streams less than 30 feet wide are greatly influenced by riparian shading in the 
summer months. In larger streams, the influence of shade on water temperature will be site-
specific. 


• Topography. Local topography, such as steep hill slopes or cliffs may provide shading to the 
stream. 


• Channel orientation. On east-west oriented channel segments, the shade from riparian 
vegetation on the south side of the stream has a greater and more direct influence on the 
stream than vegetation on the north side of the stream. 


• Understory vegetation. Thick understory vegetation can contribute to stream shading, 
especially in entrenched or narrow stream channels. 


• Canopy openings. Canopy openings naturally occur from bank erosion, vegetation 
succession, or stream bank disturbances such as flooding, debris flow, fire, or wind. 


 
The best strategy for providing shade to protect stream temperature is to retain or develop a 
multi-storied riparian forest that is wide enough to minimize the impacts of solar radiation on the 
stream environment. 


Stream Bank Stability 
Maintaining stable stream banks will allow channel structure to develop naturally. Natural 
erosion of stream banks enhances channel function by: 


• Recruiting sand, gravel, and other stream bank material needed for various in-stream 
habitats. 


• Exposing tree root-wads on the stream bank that can provide cover for fish and 
eventually recruit large wood to the channel. 


 
Maintaining stream bank vegetation is vital to maintaining stable stream banks. The roots of 
vegetation hold soil together, slow water velocities and facilitate deposition of sediments during 
high stream-flow events. Loss of stream bank vegetation can accelerate stream bank erosion 
which can destroy fish spawning and rearing habitats. 
 
The area influencing stream bank stability usually extends a distance equal to ½ the average 
crown diameter of the dominant conifer trees closest to the outer edge of BFW or the CMZ, or to 
the top of the first terrace from the outer edge of BFW or the CMZ. However, streams showing 
evidence of channel movement may require protecting more area to accommodate future channel 
migration. A good reference for determining potential channel movement is Board Manual 
Section 2. 
 
 
 
 
 
 
 
 
When evaluating the areas of influence for stream bank stability: 
• Look for connected root masses along the management area. 


Determining Crown Diameter 
To determine ½ the average crown diameter, measure the crown diameters of at 
least 10 dominant conifer trees within 30 feet of the edge of BFW or CMZ, and 


divide the average of those 10 diameters by 2. 
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• Look for deeply undercut banks which indicate the channel is migrating. 
• Anticipate which streamside trees could fall from root rot, stream undercutting, heavy lean, 


or susceptibility to windthrow; then consider which adjacent trees should be retained to 
maintain long-term bank stability. 


 
The best strategy is to maintain live trees and vegetation within the area of influence to provide 
the greatest stability to stream banks. 


Woody Debris Availability and Recruitment 
Ecological functions associated with large woody debris (LWD) are an important part of 
productive in-stream habitat. LWD provides important habitat diversity by providing structure 
for stabilizing streambeds, building floodplains, storing sediment, retaining spawning gravels, 
maintaining flow complexity, storing nutrients, and providing habitat for fish and/or stream-
associated amphibians. LWD should be of a size (length and width) and species to remain intact 
and stable for many years. See Board Manual Section 26 under “The criteria for wood 
placement” for more information. 
 
Wood naturally enters streams from: 
• Fallen dead trees. 
• Trees undercut by stream flows. 
• Disturbance events such as debris torrents, landslides, fire, insects, disease, and wind storms. 
 
LWD from large trees forms pools and cascades in streams. However, many riparian areas no 
longer have large diameter trees available to fall into the streams. Small diameter wood may be 
available but is not necessarily adequate to provide optimum riparian woody debris function. 
Therefore, both short-term and long-term woody debris recruitment is desirable. Woody debris 
comes from the riparian forest adjacent to the stream and by water transport from areas upstream. 
 
Any tree that has the potential to contribute wood to the stream is within the LWD area of 
influence. Trees closest to the stream have the highest potential to fall into the stream. To 
determine the width of the area influencing woody debris input and availability consider the 
potential tree height of the tallest (dominant) trees on the site. The area of influence for LWD 
recruitment may be estimated as the distance equal to 75 percent of the 100-year site-potential 
tree height of the dominant trees within the riparian area, measured from the outer edge of BFW 
or CMZ. 
 
When evaluating the areas of influence for woody debris recruitment consider: 
• Trees leaning towards the stream. The most likely candidate trees for entering a stream are 


those leaning towards the stream, and trees located on steep slopes, on the edge of the first 
terrace, and in inner gorges. 


• Hardwood contribution for short-term benefit. Woody debris from hardwood forests 
decomposes faster than woody debris from conifer forests.  


• Placing large wood to enhance the near-term function. This will allow the development of 
long-term woody debris recruitment opportunities within the riparian forest. For technical 
guidance on in-channel woody debris placement, see Board Manual Section 26. 
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• The extent and conditions of existing in-stream woody debris adjacent to the proposed area 
of harvest. 


• The productivity of the soil. Higher soil productivity will grow taller trees for future supply 
of woody debris to the stream. More productive soils will have larger areas of influence. 


• Promoting growth of existing understory conifer by releasing it from competing brush and 
hardwood vegetation. This may be preferable to relying on seedling growth. 


• Extending the area of influence where there is the potential for channel migration. For 
guidance on the potential for channel migration, see Board Manual Section 2. 
 


The best strategy for woody debris availability is to manage for the potential recruitment of 
LWD for the short- and long-term. 


Sediment Filtering  
Riparian vegetation helps to filter sediments, reduce the likelihood of landslide events, and 
regulate the natural erosion processes within riparian areas. Reducing the amount of fine 
sediment entering streams and other water bodies is a major function of the riparian area. 
Riparian vegetation can prevent sediment from entering the stream as a result of ground 
disturbance or skid trails in upland areas, and roads or road cross drains. 
 
The width of the riparian area and the amount of riparian vegetation needed to perform filtering 
varies according to stream size and channel type. Large streams that connect to a floodplain at 
high flows require greater distances for sediment filtering than small, incised channels that rarely 
experience overbank flows. 
 
Areas influencing sediment filtering are usually within 30 feet of the outer edge of BFW or 
CMZ, or to the top of the first terrace beyond the outer edge of BFW or CMZ. This area of 
influence may extend to the top of the second terrace if the first terrace is susceptible to frequent 
flood emersion or stream erosion. 
 
When evaluating the areas of influence for sediment filtering consider that: 
• Management activities on exposed soils in riparian areas have the potential to deliver to 


streams. 
• Management activities on steeper ground have higher potential for sediment delivery to 


streams. 
 
The best strategy to prevent sedimentation caused by management activities is to keep equipment 
from operating below the topographic break directly above a stream or within 30 feet of the 
stream. 


Nutrients and Leaf Litter Fall 
Riparian areas play a key role in determining the concentration of nutrients in stream water. 
Uptake and storage of various elements carried by overland flows and groundwater are 
influenced by both the width of riparian buffers and the species of vegetation present. 
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Organic input from riparian vegetation influences water quality and provides an important food 
source for aquatic organisms. The size, composition, and age of the riparian forest will determine 
the amount of organic material available to be deposited into the stream. 
 
The area influencing nutrient input from litter fall is the maximum distance that leaf litter could 
be expected to reach the stream. This distance depends on tree species composition, understory 
riparian vegetation, height of the canopy, topographic features and prevailing winds. 
 
When evaluating the areas of influence from nutrients and litter fall consider: 
• The tree species composition of the riparian stands. 
• The understory species composition of the riparian stands. 
• Maintaining a portion of bank along the streams in hardwood forests. 
• The long-term advantages of converting to conifer. 
 
The best management strategy for nutrients and leaf litter fall is to ensure diverse vegetation 
composition within the area of influence. 


1.2 Alternate Plan Evaluation for Riparian Areas 
Because of the complexity of riparian areas, any given riparian area may not provide the ideal 
characteristics for each function. To be approved, alternate plans must be designed to provide for 
riparian function at least equal in overall effectiveness to the protection provided by the Forest 
Practices Act and rules. 
 
When evaluating alternate plans consider: 
• The goal of the riparian rules which is to protect aquatic resources and related habitat to 


achieve restoration of riparian function, and to maintain these resources once they are 
restored. The rules provide for the conversion and/or treatment of riparian forests which may 
be understocked, overstocked or uncharacteristically hardwood-dominated while maintaining 
minimum acceptable levels of riparian function. 


• The extent to which each riparian function is currently found in the riparian area. 
• Which site conditions (for example, topography, channel structure, elevation, site class, and 


soil type) may impact the risks from proposed management activities. 
• Whether the overall benefit to the aquatic environment after proposed management activities 


would provide a greater long-term benefit in function than the potential short-term decrease 
in function. 


PART 2. ALTERNATE PLAN TEMPLATES FOR SMALL FOREST LANDOWNERS 
The Forest Practices Act and rules require developing simple, easy to apply small forest 
landowner options for alternate plans or alternate harvest restrictions on smaller harvest units 
that may have a relatively low impact on aquatic resources. These alternate plans are intended to 
provide flexibility to small forest landowners that will still provide protection of riparian 
functions based on specific field conditions or stream conditions on the landowner's property. 
 
Small forest landowners as defined in WAC 222-21-010(13) and RCW 76.13.120(2)(c), are 
landowners who have harvested from their own lands in the state of Washington less than 2 
million board feet per year for the three years prior to the year of application, and certify at the 
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time of application that they do not expect to harvest more than 2 million board feet per year 
during the ten years following application. 


Template 1. Small Forest Landowner Western Washington Thinning Strategies for 
Overstocked Conifer-Dominated Riparian Management Zones 


Background 
With the 2001 Forest Practices rules, riparian management zones (RMZ) on forested streams 
became wider and required more leave trees than previously required under the forest practices 
rules. Reforestation from previous forest management activities, and in some cases natural 
stocking levels, has resulted in high tree densities of conifer species within riparian areas. These 
managed stands were densely planted with the intent to commercially thin, to promote growth of 
superior trees and to generate income to the small forest landowner. Without thinning, the 
canopies of these stands will begin to close, causing the trees to compete for resources, slowing 
the overall growth of the plantation, and increasing tree mortality. 
 
Purpose 
The purpose of this overstocked stand template is to increase riparian function on stands that 
have or will show signs of suppressed growth, and to increase the economic viability of the small 
forest landowner in these situations. Through commercial thinning, these stands can be managed 
in a manner that will establish understory vegetation and achieve larger tree diameters of the 
residual stands faster than would have occurred under a no thinning option. 
 
This template provides flexibility for small forest landowners to harvest while protecting riparian 
functions. The harvest strategies for this template includes a no harvest zone and a thinning zone 
that meets or exceeds the stand requirements to achieve the goal in WAC 222-30-010(2): " . . . to 
protect aquatic resources and related habitat to achieve restoration of riparian function; and the 
maintenance of these resources once they are restored." 
 
Process 
Adherence to all of the strategies within this template will meet the riparian function 
requirements for the approval of an alternate plan as described in WAC 222-12-0401(6): "An 
alternate plan must provide protection for public resources at least equal in overall effectiveness 
to the protection provided in the act and rules." An alternate plan must include the template form, 
available through the DNR. The form must be included with the forest practices application. This 
form provides the technical justification as required in WAC 222-12-0401(3)(b), (c), and (d), 
identifying how the alternate plan addresses the various functional requirements of the RMZ. 
 
Qualifying Stands 
Qualifying stands are stands with at least 70% conifer with a canopy that is closing, having a 
minimum of 300 trees per acre (TPA) at the time of stand initiation and located within an RMZ 
adjacent to Type S, F or Np waters. Landowners planning to thin a qualifying stand within an 
RMZ protected by the Shoreline Management Act (RCW 76.09.910) must consult with the 
county of jurisdiction and include written documentation from the county stating that the 
operation complies with the Shoreline Management Act. This documentation must be included 
with the forest practices application. 
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Riparian Management Zones 
This template differs from standard rules by: 
• Allowing thinning of conifer within RMZs for Type S, F, and Np Waters; and 
• Requiring an RMZ for the entire length of the Type Np Water length, not just 50% of the 


length. 
 
The total RMZ widths of Type S, F, and Np Waters are the same as in standard rules. The 
template separates the RMZ into three management zones (no harvest, thinning, and outer) for 
Type S and F Waters, and two management zones (no harvest and thinning) for Type Np Waters. 
 
RMZ widths are measured horizontally from the outer edge of bankfull width (BFW) or the 
channel migration zone (CMZ) on Type S and F Waters or the outer edge of BFW on Type Np 
Waters (see Board Manual Section 2). 
 
Harvest Prescriptions 
Type S and F Water Thinning Strategy 
No Harvest Zone:  The width of the no harvest zone is measured horizontally from the outer 
edge of BFW or the CMZ and is determined according to the following criteria: 
• A distance equal to 1/2 the average crown diameter of the dominant conifer trees closest to 


the edge of the BFW or CMZ. To determine this distance, measure the crown diameters of at 
least 10 dominant conifer trees within 30 feet of BFW. 


• The no harvest zone must include all conifer trees within the first row nearest the outer edge 
of BFW or the CMZ. 


• The no harvest zone must be between 14 and 30 feet from BFW or CMZ. 
• Measured trees cannot be harvested to allow for compliance and monitoring. Each tree must 


be marked and numbered. 
 
Thinning Zone: The thinning zone is measured from the outer edge of the no harvest zone. The 
combined distance of the no harvest and thinning zone, as measured from the outer edge of BFW 
or CMZ, can be no less than 75 feet. To determine the total widths of the no harvest and thinning 
zone use the following table. 
 


Site Class 
Combined Widths of No Harvest and Thinning Zones 


(Measured from the outer edge of bankfull width or channel migration zone) 
 Stream BFW 


width ≤ 10 feet 
Stream BFW 


width > 10 feet 
I 133 feet 150 feet 
II 113 feet 128 feet 
III 93 feet 105 feet 
IV 75 feet 83 feet 
V 75 feet 75 feet 


 
The harvesting strategies for the thinning zone are: 
• Maintain a minimum of 100 conifer trees per acre post harvest with a maximum harvest of 


65% of the trees cut in any one entry. The shade requirements must be met within 75 feet of 
the stream, as described in WAC 222-30-040 and Board Manual Section 1; 
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• Thin from below, where at the end of harvest the average stand diameter will be the same or 
larger than the average stand diameter before harvest. The guideline for this is d/D<1. 


• Follow the Large Woody Debris Placement Strategy (see below) when the thinning results in 
a stand less than 180 trees per acre. 


• Thinning must not result in a stand with fewer than 100 well-distributed conifer trees per 
acre. 


• Maintain an equipment limitation zone (ELZ) of 30 feet, as measured from the outer edge of 
BFW or CMZ. 


• Soil disturbance within the ELZ cannot result in sediment delivery to the stream. 
• Suspend one end of the log during yarding within the ELZ. Use directional falling away from 


the stream to minimize stream bank disturbance. In the thinning zone, use ground-based 
yarding systems only on slopes less than 35%. 


• On slopes greater than 35% fully suspend all trees yarded through the thinning zone. 
 
Outer Zone: Harvest according to the outer zone rule outlined in WAC 222-30-021(1)(c).  
 
Type Np Waters Thinning Strategy 
One of two harvesting practices can be applied along Type Np Waters, but not both in any one 
harvest entry. The standard RMZ buffer as outlined in WAC 222-30-021(2) may be applied or 
the thinning strategy as described may be applied. 
 
Establish a 50-foot RMZ for the total length of the Type Np Water. Within this RMZ, establish a 
no harvest zone and thinning zone. 
 
No Harvest Zone:  Measure the width of the no harvest zone horizontally from the outer edge of 
bankfull width according to the following criteria: 
• A distance equal to 1/2 the average crown diameter of the dominant conifer trees closest to 


the edge of BFW. To determine this distance, measure the crown diameters of a minimum of 
10 dominant conifer trees within 30 feet of BFW. 


• The no harvest zone must include all conifer trees within the first row nearest the outer edge 
of BFW.  


• The no harvest zone must be between 14 feet and 30 feet in width. 
• No allowable harvesting of measured trees. Each tree must be marked and numbered. 
 
Harvesting must not occur within any sensitive site buffers. Sensitive sites include the 56-foot 
radius buffer patch centered on the point of intersection of two or more Type Np Waters, 
headwall seeps, sidewall seeps, headwater springs or the points at the upper most extent of Type 
Np Waters, or within an alluvial fan. See WAC 222-30-021(2)(b)(i) through (vi). 
 
 
 


To determine d/D<1, first calculate the quadratic mean diameter of the trees to be cut (d), 
next calculate the quadratic mean diameter of the stand prior to thinning (D), then 
compare the ratio of d/D to assure the value is less than one. 
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Thinning Zone: The harvesting strategies for the thinning zone are: 
• Maintain a minimum of 100 conifer trees per acre with a maximum harvest of 65% of the 


trees cut in any one entry.  
• Thin from below, where at the end of harvest the average stand diameter will be the same or 


larger than the average stand diameter before harvest. The guideline for this is d/D<1. 
 


 
 
• Follow the Large Woody Debris Placement Strategy (see below) when the thinning results in 


a stand less than 180 trees per acre. 
• Maintain at least 100 well-distributed conifer trees per acre after thinning. 
• Maintain an ELZ of 30 feet, as measured from the outer edge of BFW during all harvest 


activities. 
• Soil disturbance within the ELZ must not result in sediment delivery to the stream. 
• Suspend one end of the log during yarding within the ELZ. Use directional falling away from 


the stream to minimize stream bank disturbance. In the thinning zone, use ground-based 
yarding systems only on slopes less than 35%. 


• All trees yarded through the thinning zone using cable thinning on slopes greater than 35% 
must be fully suspended.  


 
Large Woody Debris Placement Strategy 
A forest practices hydraulic project (FPHP) is required for large woody debris placement in Type 
S or F waters. See Board Manual Section 5, Guidelines for Forest Practices Hydraulic Projects 
for information regarding woody debris placement. 
 
Ecological functions associated with large woody debris (LWD) are an important part of 
productive in-stream habitat. While riparian forests mature, certain management techniques in 
these areas can help tree-growing conditions to achieve the overall objective of growing larger 
diameter trees to contribute to long term riparian and in-stream habitat function. However, if 
thinning results in a residual stand below 180 TPA, the addition of LWD into streams is required 
except when DNR, in consultation with WDFW has granted a wood placement exemption. The 
LWD placement is intended to substitute for wood harvested under this template that otherwise 
had the potential to recruit to the stream. This strategy is intended to provide woody debris to the 
stream in the short term (< 50 years) until the remaining unharvested trees within the RMZ are 
available to naturally recruit to the stream over the long term (> 50 years). The LWD placement 
strategy is intended to encourage instream pool formation for fish habitat. However, woody 
debris placement should not create barriers to fish migration. 
 
Large Woody Debris Placement Target 
Depending on site conditions, this strategy may require the placement of up to 4 pieces of LWD 
per 300 lineal feet of stream (approximately 4 pieces per acre of RMZ). 
 


To determine d/D<1, first calculate the quadratic mean diameter of the trees to be cut (d), 
next calculate the quadratic mean diameter of the stand prior to thinning (D), then 
compare the ratio of d/D to assure the value is less than one. 
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Small forest landowners are encouraged to consult with the SFLO for technical assistance in 
identifying the preferred locations for LWD placement. Among those sites that are appropriate, 
different restrictions or levels of consultation may be necessary. Technical staff can determine 
whether it is appropriate to place wood in the stream (taking into account stream size, sediment 
delivery concerns, etc.), help locate the most effective stream reaches for the placement of LWD, 
or determine if there is any need for additional LWD to be placed into the stream. At a minimum, 
the following locations should be avoided: 
• Channels that have a history of debris torrents and/or other mass wasting activity. 
• Channels that have a near-future likelihood of a debris torrent and/or other mass wasting 


activity. 
• Locations immediately above permanent culverts. 
• Confined channels where the valley floor width is less than twice the bankfull width (see 


Board Manual Section 2 for identifying CMZs and bankfull channel features). 
 
Large Woody Debris Guidelines 
The small forest landowner shall follow these guidelines for LWD placement: 
• The priority for LWD placement, from high to low preference, is: 


(a) Root wads with tree boles attached. 
(b) Tree boles with no root wad. 
(c) Root wads without tree boles attached.  


• Larger diameter wood is preferred over smaller diameter wood. However, LWD should be 
representative of the trees removed from the riparian stand. 


• Landowners are encouraged to leave limbs and branches attached to logs that are placed. 
• Trees may be felled directly into the stream. 
• Trees may be bucked, and the bucked pieces may be placed in the stream. 
• It is recommended that the boles of trees or rootwads be placed such that they are partially in 


the water and partially on the bank. 
• Large woody debris should be placed so that part of it is in the water at low summer stream 


flows as well as during high stream flows, to create pools and cover for fish. 
• The wood should not be held in place by anchoring or cabling. 
• No bank excavation should occur during wood placement. 
• The placement of LWD will likely need to occur when the local fish spawning populations 


are absent. This typically occurs during summer and fall low water flow periods. 
 
Type of Wood and Wood Quality   
For this template, LWD is the available wood found on the property of a small forest landowner. 
The landowner may utilize any living or dead trees for LWD except those required to provide a 
live root mass to maintain bank stability. The first row of living trees adjacent to the edge of 
BFW or the CMZ provides bank stability to the stream. Do not use these trees as LWD. 
Acceptable wood for LWD consists of: 
• Conifer trees or logs, such as cedar, Douglas-fir, or hemlock. These are the preferred species 


for LWD placement because they will remain (i.e., decay slower) and will provide woody 
debris over a longer period. Hardwood or pine species should be avoided. 


• Logs from trees felled at time of harvest or downed logs with a solid core. If logs are from an 
upland source, they must not include downed log requirements for wildlife as described in 
WAC 222-30-020(11). Downed logs and standing snags already within the RMZ should be 
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retained for wildlife habitat, floodplain function, and stand regeneration rather than moved 
into the channel. 


• Trees, including root wads, harvested during road construction are a good source of LWD. 
 
Minimum Wood Length 
The length of logs placed in the stream should be at least two times the bankfull width of the 
stream. If the log has a root wad attached, the log length should be no less than 1.5 times the 
bankfull width of the stream. The SFLO, in consultation with the WDFW or a tribal 
representative, shall determine if shorter wood lengths are acceptable. 
 
Minimum Wood Diameter  
The placement of large diameter woody debris is encouraged if it is available. However, LWD 
should be representative of the trees removed from the riparian stand. At a minimum, a piece of 
LWD measured at the small end must be at least 4 inches in diameter. 
 
This strategy does not require the placement of large dimensional wood into the stream, but 
placement of large wood is encouraged if it is available. While it is recognized that most trees 
harvested under this template will not be greater than 22 inches diameter breast height (dbh), the 
landowner may place LWD obtained from off site. The table below from Board Manual Section 
26 gives guidance for optimal LWD piece size in different sized streams. 


 
BFW (in feet) Minimum Diameter 


< 5 feet 12 inches 
> 5 and < 16 feet 16 inches 
> 16 and < 32 feet 22 inches 


> 32 feet 26 inches 
 
Restrictions to Riparian Zone Disturbances 
Minimize ground disturbance from machinery to reduce sediment delivery to a stream. Disturbed 
soils with the potential to erode and directly deliver to the stream shall be treated with erosion 
control measures available and appropriate for the site. Appropriate control measures may 
include water bars, grass seeding, mulching, hay bales or silt fences. 
 
The ELZ is 30 feet, measured horizontally, from the outer edge of the BFW or CMZ (see Board 
Manual Section 2). Equipment may operate within this zone, but soil disturbance within the ELZ 
from ground based equipment or cable-logging systems must not result in sediment delivery to 
the stream. If LWD placement activities could expose more than 10% of the soil in the ELZ, 
there is potential for sediment delivery to the stream and the landowner must consult with DNR a 
Forest Practices forester before placement. 
 
Other Permits 
A Hydraulic Project Approval (HPA)forest practices hydraulic project (FPHP) review is 
triggered for Type F and S Waters when a forest practices application is submitted to DNR with 
an attached Western Washington Overstocked Stand Template Addendum that proposes to retain 
less than 180 trees per acre. An HPAA DNR approved FPA/N for a forest practices hydraulic 
project  is required for all woody debris placement in Type F and S Waters and is issued by the 
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WDFW to regulate construction or other activities that “use, divert, obstruct, or change the 
natural flow or bed of any. . . Type S, F, or N wWaters of the state. . ." (chapter 220-110 
WACWAC 222-16-010). See Board Manual Section 5, Guidelines for Forest Practices Hydraulic 
Projects.  
 
Summary 
Applying this template will allow small forest landowners to submit an alternate plan for a 
Western Washington overstocked conifer thinning prescription as part of a completed forest 
practices application (FPA). The FPA will be processed as an alternate plan as outlined in WAC 
222-12-0401. The template form, must be included with the forest practices application, and is 
available through DNR. This form provides the technical justifications, as required in WAC 222-
12-0401(3)(b), (c), and (d), identifying how the alternate plan addresses the various functional 
requirements of the RMZ. Review of the proposed harvest may require an Interdisciplinary (ID) 
Team (see WAC 222-12-0401(5)). However, by adhering to the guidelines in this template, the 
need for an ID Team will be minimal and only necessary if specific issues arise. 
 
Template 2. Fixed Width Riparian Buffers for Small Forest Landowner’s in Western 
Washington 
 
Background 
Many small forest landowners find the forest practices process to determine if their timber stands 
are eligible for riparian inner zone harvest to be complex and expensive to implement. The effect 
can often be a loss of timber income. 
 
Purpose 
Using this template offers small forest landowners a simplified “fixed width” riparian buffer 
option for Western Washington Type S and F Waters. The template establishes a fixed width 
riparian buffer equal, on average, to the buffer widths occurring when the model is applied to 
meet desired future conditions as provided in WAC 222-30-021. Providing a fixed width riparian 
buffer for small forest landowners using this template will also achieve the goal of WAC 222-30-
010(2), “. . . to protect aquatic resources and related habitat to achieve restoration of riparian 
function; and the maintenance of these resources once they are restored.” 
 
Process 
Landowners submit a fixed width riparian buffer template form, available from DNR. This form 
provides the technical justification required by WAC 222-12-0401(3) (b), (c), and (d), explains 
how the alternate plan enhances riparian function and provides details of the landowner’s plan. 
The template form must be included with the forest practices application (FPA). 
 
Landowners planning to conduct a harvest within a riparian management zone (RMZ) adjacent 
to Type S Waters (protected by the Shoreline Management Act, RCW 76.09.910) must consult 
with the city or county of jurisdiction to determine if the proposed activities comply with the 
local shoreline master plan. If a Substantial Development Permit is required, landowners must 
include a copy of the permit with the FPA. 
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As for any proposed Alternate Plan, an Interdisciplinary (ID) Team may be used to review the 
proposed fixed width riparian buffer (see WAC 222-12-0401(5)). However, by following the 
provisions in this template, an ID team will only be necessary if site-specific issues arise. 
 
Eligible Stands 
This template can be used for RMZs that are: 
• Adjacent to Type S and F Waters as defined in WAC 222-16-031; and 
• Located in Western Washington. 
 
Riparian Buffer Prescription 
This template establishes a fixed width, no harvest riparian buffer for Type S and F Waters. Use 
the following steps to determine the fixed width buffer for your stream: 
1. Determine the outer edge of bankfull width (BFW) or the channel migration zone (CMZ), see 


Board Manual Section 2. 
2. Determine the site class for the RMZ adjacent to the stream. To determine site class, 


download a Forest Practices Application/ Notification activity map for your area and activate 
the site class layer. Go to 
http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.
aspx, and under the heading, “Forest Practices Application/Notification”, click on “Print an 
activity map.” After navigating to the location of your activity, in the left corner under the 
“Select a map” button, choose Site Class Map. In the upper right corner, click on the 
“Legend” button to find the site class of your activity. 


3. Determine the width of the fixed width riparian zone using Table 1. 
4. Establish the buffer on the ground by measuring horizontally from the outer edge of BFW or 


the CMZ, whichever is greater. 
 


Table 1 
Fixed Width, No Harvest Buffer Widths by Site Class 


Site Class 
No Harvest Zone width 


(measured from outer edge of BFW or outer edge of CMZ) 
I 145 feet 
II 118 feet 
III 101 feet 
IV 82 feet 
V 75 feet 
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PART 1.   INTRODUCTION  
This manual provides the technical guidance for in-channel wood placement.  Large woody 
debris (LWD) placement can be accomplished using this manual or with an approved alternate 
plan (WAC 222-12-040).  The intent is to facilitate long-term fish habitat development in 
streams located in managed forestlands by creating incentives for landowners to place wood.  
Credit for LWD placement is given in the form of harvest of additional Riparian Management 
Zone (RMZ) outer zone trees (WAC 222-30-021(1)(c)(iii) and WAC 222-30-022(1)(c)(ii)).  
Most managed forestland streams in Western Washington, and many managed forestland streams 
in Eastern Washington are currently deficient in LWD as a result of historic riparian harvest 
practices, splash damming, and stream clean-out activities.  Although LWD placement provides 
relatively short-term habitat benefits, timber harvest in the RMZ outer zone exchanged for LWD 
placement in fish habitat streams may provide incentives for landowners to improve fish habitat 
until mature trees can contribute naturally. 
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Forest Practices Hydraulic Projects (FPHP) 
An approved FPA for a forest practices hydraulic project (FPHP) is required for all in-channel 
LWD placements.  HPAs are issued by the Washington Department of Fish and Wildlife 
(WDFW) under Chapter 220-110 WAC toFPHPs regulate construction or other activities that 
“use, divert, obstruct, or change the natural flow or bed of any Type S, F, or N wWaters of the 
state...” (WAC 222-16-010). Landowner are encouraged to consult with the department and the 
department of fish and wildlife prior to submitting an application involving a FPHP to help 
ensure that project plans and specifications meet fish protection standards. See Board Manual 
Section 5, Guidelines for Forest Practices Hydraulic Projects for more information regarding 
LWD placement. 
 
LWD placement will usually be done in conjunction with a harvest site and associated Forest 
Practices Application (FPA).  FPAs may also be required for fish enhancement groups that fell 
trees and place LWD as part of a cooperative effort with the landowner.  Enhancement groups 
should contact the DNR region office to determine if one is appropriate.  See paragraph on 
Donations below.   
 
Off-channel habitat enhancement and other types of enhancement 
It is anticipated that most enhancement activities will be in the form of un-anchored wood 
placement, which is addressed in detail below.  However, where the appropriate opportunities 
exist, off-channel habitat restoration opportunities are encouraged by WDFW.  These 
opportunities are site-specific in nature.  Consultation with DNR and WDFW is required to 
receive an HPAFPA/N for a forest practices hydraulic project (FPHP) and  determine the amount 
of basal area credit.   
 
PART 2.  STANDARD LWD PLACEMENT GUIDELINES 
Refer to Appendix A, LWD Placement and Credit Calculation Worksheet. 
 
Planning 
Watershed scale planning is highly encouraged to identify preferred locations for LWD 
placement.  Landowners should consult with tribal and WDFW habitat biologists to identify 
preferred locations as well as undesirable locations.  The use of watershed analyses, Habitat 
Conservation Plans (HCPs) and other habitat assessment and habitat restoration planning 
documents may be helpful in this regard.  At minimum, the following locations should be 
avoided: 
1. Channels that have a history of, and a near-future likelihood of debris torrents and other mass 


wasting activity. 
2. Locations immediately above permanent culverts 
3. Confined channels where the valley floor width is less than twice the bankfull width.  See 


Section 2 for identifying Channel Migration Zones and bankfull channel features. 
 
Preferred Locations 
LWD placement is limited to Type S or F Waters.  Among those sites that are appropriate, 
different restrictions or levels of consultation may be necessary.  The chart below (modified from 
ODF and ODFW 1995) identifies four “Channel Configurations”, which represent ranges of 
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channel gradient and bankfull width.  Different placement criteria and procedures apply to 
different channel configurations.  
 
Channel Configuration A 
This is the preferred channel configuration for LWD placement.  LWD can be placed provided 
that the LWD placement protocol described herein is followed.  If an insufficient number of 
credit trees (see paragraph on “credit” below) are available from the outer zone of the harvest 
unit, the landowner may choose to place more LWD in the channel and harvest outer zone credit 
trees from concurrent and/or future harvest units in the same Watershed Analysis Unit (WAU) 
(see paragraph on “surplus credit” below).  The LWD placement and credit calculation 
worksheet, below, may be used to calculate credit and track the collection of surplus credit at for 
subsequent harvest sites.  LWD may be placed up to the maximum allowed in the paragraph on 
“logjams and maximum wood loading” below. 
 
Channel Configuration B 
Configuration B is used for a set of channel conditions that are intermediate in their desirability 
as sites for wood placement.  Stand composition is used as the decision criteria for determining 
the desirability of wood placement for these conditions, and therefore the procedures to follow 
for placing wood.  If the combined basal areas of core and inner zones are dominated by 
deciduous trees (i.e. ≥ 70%) then follow the procedures used for Channel Configuration A.  
Otherwise, follow the wood loading limits and other procedures for Channel Configuration C. 
 
Channel Configuration C  
This is not a preferred channel configuration for wood placement.  Credit trees for LWD 
placement may only be taken from the adjacent outer zone of the riparian buffer, which places a 
tight limit as to how much wood can be placed.  In other words, there will be no surplus credit 
granted so that outer zone trees can be taken from other harvest units.  Additional wood can be 
placed only if the operator receives consent approval from the DNR, in consultation with the 
WDFW area habitat biologist.  
 
Channel Configuration D 
If a landowner wants to create an in-channel fish habitat enhancement project, this must be done 
with an alternate plan (WAC 222-12-040).  The plan will include engineering designs  HPA 
terms and conditions, and rationale on why placement is superior to retaining trees in the outer 
buffer.  LWD without sufficient diameter or attached root wads are not likely to qualify for 
credit.  Stream channels wider than 40 feet bankfull width fall within the Channel Configuration 
D. 
 
The criteria for wood placement 
Minimum wood length: Logs to be placed must be a minimum of twice BFW and meet a 
minimum diameter as specified below.  Placement logs with root wads attached must be a 
minimum 1.5 times diameter BFW and meet a minimum diameter as specified below.  (ODF and 
ODFW 1995 and watershed analysis). 
 
Minimum wood diameter: Placement piece diameters must meet or exceed diameters listed in 
the table below.  Diameters of placed pieces are measured at the widest diameter of the bole 
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within the banks.  If root wads are placed within the channel, diameters are measured at an 
approximate equivalent location to breast height as if it were standing. 
 


 
BFW in feet 


 
Minimum Diameter 


 
< 5 


 
12 inch diameter 


 
> 5 and < 16 


 
16 inch diameter 


 
>16 and < 32 


 
22 inch diameter 


 
> 32 


 
26 inch diameter 


 
Type of wood and quality: All wood placed for credit must be conifer.  Larch, cedar and 
Douglas fir are preferred because they will provide stability over a longer period of time.  Credits 
will only be provided for LWD that is freshly cut or from downed wood that has a solid rot-free 
core.  Measure the solid rot-free core for credit diameter if the wood in the piece is not from a 
live tree.  If downed logs or root wads are taken from an upland source, it must not compromise 
downed log requirements for wildlife (WAC 222-30-020(11). 
 
Preferred Placement of Wood Specifications and Strategies 
It is recommended that an experienced biologist be consulted on wood placement.  There are a 
number of strategies that can or should, be applied depending on the width and gradient of the 
stream.  At the very least, it is recommended that boles (trunk of the tree) should be partially in 
the water and partially on the bank.  Root wads should be placed entirely within the bankfull 
width. 
 
Logjams and Maximum Loading 
Operators are encouraged to place multiple pieces of LWD into logjam formations on wider 
streams, even if this causes a concentration of placed LWD in a few locations within a stream 
segment or harvest unit.  However, there are some limits as to how much LWD can be packed 
into short segments of streams.  Placed logjams must be spaced, at a minimum of 1 – 3 bankfull 
widths apart, and should not exceed the number of LWD (this includes both natural recruitment 
and placed LWD) indicated in the table below.  
 


BFW in feet  Maximum number of 
LWD per logjam 


< 5 2 pieces 


> 5 and < 16 5 pieces 


>16 and < 32 12 pieces 


> 32 15 pieces 
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Restrictions to Riparian Zone Disturbances.  Ground disturbance should be minimized and 
limited to areas necessary for placement access.  Ground disturbance should be limited to 5% of 
the length of the stream reach in the harvest unit or area of the proposed activity when placing 
LWD.  Use of helicopter, cable, and tracked-excavator systems for wood-placement is strongly 
encouraged.  Use of crawler tractor or rubber-tired skidder is strongly discouraged as a method to 
place logs in streams, due to expected ground disturbance and limited ability for desired 
placement.  Disturbed soils with the potential to erode into the stream should be treated with 
erosion control measures available and appropriate for the site.  Permitees Applicants are not 
responsible for bank erosion and scour that occurs in response to LWD placement. 
 
PART 3.  EASTERN WASHINGTON 
One half of the outer zone leave trees may be harvested as credit for LWD placement, as long as 
the remaining half are left in the outer zone.  Thus, up to 10 trees, 8 trees and 5 trees per acre 
may be harvested in the High Elevation habitat type, the mixed conifer timber habitat type, and 
the Ponderosa pine timber habitat type, respectively.  Minimum diameters and placement 
frequency for LWD has not been determined for eastside streams.  Until additional data is are 
available, the minimum LWD size and placement frequency will be the same as Western 
Washington criteria.  
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PART 4.  CREDIT SYSTEM   
Credit accrued from placement of LWD can only be used to harvest trees from the outer zone.  
Refer to the LWD Placement and Credit Calculation Worksheet below. 
 
Claiming Credit 
Credit can be claimed whenever LWD placement activity takes place under channel 
configurations A-C.  Channel Configuration D projects and off channel enhancement will require 
an alternate plan.   
 
Surplus Credit 
Where wood is placed to the maximum allowable number of pieces in a given channel segment, 
surplus credit may apply to other harvest units within the same WAU.   
 
Donations 
Landowners may also claim credit for donating wood to volunteer and funded enhancement 
efforts that occur in managed forestlands, provided that the provisions of this manual are 
followed.   
 
Claiming Credit - Calculation of placed LWD 
Credit for placed logs will be cross-section area of the piece calculated from diameter measured 
at the widest point that lies within the bankfull width.  When root wads are placed in the channel, 
diameter will be measured at “dbh”, as if the root wad were a standing tree (i.e. 4.5 feet above 
the estimated ground level).  If the root wad portion of the placed log is outside the channel, 
credit diameter will be the same as for a log.   
 
Collecting Credit – Calculation of outer zone trees 
For purposes of calculating basal area credit, it is assumed that outer buffer leave trees will 
average 15” dbh or 1.23 square feet of basal area each.  This holds true for both eastern and 
western Washington. 
 
Credit ratio  
When enhancement logs are placed in Type S or F Waters (per WAC 222-30-021(1)(c)(iii)), 
landowners will be credited two units of harvest basal area for every one unit of cross-section 
area placed in the stream, i.e., a 2:1 credit ratio.  When enhancement logs are placed in response 
to compensation for roads within the riparian zone, as per (WAC 222-30-021(1)(b)(iii) and 
WAC 222-30-022(1)(b)(iv), landowners will be credited one unit of harvest basal area for every 
one unit of cross-section area placed in the stream i.e. a 1:1 credit ratio.   
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Appendix A  LWD Placement and Credit Calculation Worksheet 
 
To receive LWD credit, a copy of this work sheet must be submitted as part of your Forest 
Practices application/notification.  
 
STEP 1.  
Determine Average Bankfull Width in the channel reach within the harvest unit for the fish-
bearing stream.  See board manual, Section 2.  If there is more than one fish-bearing stream 
within a harvest unit, determine average bankfull width for each stream independently.  Where 
multiple stream segments exist within one harvest unit, average BFW may need to be computed 
for each segment. Average BFW   ____ 
 
STEP 2. 
Determine minimum large woody debris (LWD) size.  The minimum diameter for wood by 
finding the appropriate BFW on the following chart: 
 
 


 
 
 
 
 
 
 
 
 
 
Minimum Diameter:    _______ 
Determine minimum length of placed bole 2 X BFW =   _______ 
Determine minimum length of placed rootwad 1.5 X BFW = _______ 
 
STEP 3. 
Select logs/trees for placement: 
__  Are they conifer?  
__  Do they have a solid core? 
__  Do they meet minimum diameter? 
__  Do they meet minimum length? 
__  Can they be transported to the site without excessive disturbance? (See “Restrictions to 
Riparian Zone Disturbances”) 
__  Does site placement exceed in stream loading criteria ? (see “Logjams and Maximum 
Loading”) 
 
IF wood is being placed in Channel Configurations C or non-deciduous B, or placing wood 
to compensate for a basal area deficit due to a stream-adjacent parallel road, skip to STEP 
7.   
IF wood is being placed in Channel Configurations A or Deciduous B, go to STEP 4. 
 


 
BFW (in feet) 


 
Minimum Diameter 


 
< 5 


 
12 inch diameter 


 
> 5 and < 16 


 
16 inch diameter 


 
>16 and < 32 


 
22 inch diameter 


 
> 32 


 
26 inch diameter 
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STEP 4.  
Determine placement of logs and measure their widest diameter within bankfull width.  In-
channel rootwads are measured at a location equivalent dbh if it were standing (i.e., 4.5 feet from 
the ground). Tally diameters in table below to the nearest two-inch size category. 
 
 


 
dbh 


 
Tally 


 
Number (add 
up tally) 


 
Basal Area  


 
Credit 
(Number X Basal Area) 


 
12 


 
 


 
 


 
.8 


 
 


 
14 


 
 


 
 


 
1.1 


 
 


 
16 


 
 


 
 


 
1.4 


 
 


 
18 


 
 


 
 


 
1.8 


 
 


 
20 


 
 


 
 


 
2.2 


 
 


 
22 


 
 


 
 


 
2.6 


 
 


 
24 


 
 


 
 


 
3.1 


 
 


 
26 


 
 


 
 


 
3.7 


 
 


 
28 


 
 


 
 


 
4.3 


 
 


 
30 


 
 


 
 


 
4.9 


 
 


 
32 


 
 


 
 


 
5.6 


 
 


 
34 


 
 


 
 


 
6.3 


 
 


 
36 


 
 


 
 


 
7.1 


 
 


 
38 


 
 


 
 


 
7.9 


 
 


 
40 


 
 


 
 


 
8.7 


 
 


 
SUM   ______________ 


 
STEP 5. 
Compute Basal Area.  
Multiply the “number” column with the “Basal Area” column, and record the number in the 
“credit” column.  Sum the last column. 
Multiply the (SUM) from Step 4 by the credit ratio to get basal area credit.  The credit ratio is 2.0 
for standard LWD placement and 1.0 for placement associated with a stream adjacent parallel 
road.  (See Credit Ration above). 
 
TOTAL BASAL AREA CREDIT __________ 
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STEP 6.  
Credit taken. 
 
Where outer zone trees are to be harvested under 2:1 credit ratio, assume that all outer zone trees 
are 15 inches in diameter or a basal area of 1.23 sq feet.   
 
 Total number of trees available for harvest: 
  Total Basal Area Credit/1.23 = __________ 
   (Round to the nearest whole number)   
 
If the site is a Channel Configuration C, D, or non-deciduous B, credit trees may only be 
harvested from the adjacent harvest site.  The total number of trees computed above may be 
harvested from the RMZ outer zone within the harvest unit, provided that a minimum of 10 TPA 
is retained in the outer zone. 
 
If the site is a Channel Configuration A or Deciduous-dominated B, credit trees may be 
harvested from other sites.  Keep track of the Basal Area Credit on the following worksheet.  On 
each harvest site from which credit trees are harvested, record the FPA number, the number of 
outer zone trees taken, and complete the remaining balance of credit trees.  Once again, a 
minimum of 10 TPA must be retained in the outer zone. 
 
Copies of this credit sheet should be submitted with each FPA 


 
FPA number 


 
# trees 
harvested 


 
Balance 
remaining 
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STEP 7. 
The following steps reverse the sequence used in steps 4-6 because the landowner needs to 
determine how much LWD cross-sectional area is needed first.  The landowner can then place 
the appropriate LWD cross-sectional area in the streams.  
 
STEP 7A.   
If you are placing wood in Channel Configurations C or non-deciduous B, then:   
1. Determine Length of outer zone from field measurements. 
2. Determine Width of outer zone.  Use table in WAC 222-30-021 (b)(I) entitled Option 1: 


Thinning from below for western Washington.  Use either tables in WAC 222-30-022 for 
eastern Washington RMZs depending on the width of the stream. 


3. Determine minimum LWD cross sectional area to achieve full LWD placement credit for 
the harvest site.  
Cross Sectional Area  (sq ft) = Length   *    Width   * 0.000141 


 
 
 
For WESTERN WASHINGTON and High elevation habitats in EASTERN WASHINGTON it 
is (enter length and width): 
 
Cross Sectional Area   =      ________   * _________ * 0.000141   
 
For mixed conifer timber habitat types in EASTERN WASHINGTON: 
 
Cross Sectional Area   =      ________   * _________ * 0.000106 
For ponderosa pine timber habitat types in EASTERN WASHINGTON: 
 
Cross Sectional Area   =      ________   * _________ * 0.000076 
 
Cross Sectional Area = _____________ 
 
 
[Computational Basis:  Cross Sectional Area = L * W * X * T * BA * CR 
 
Where L = length (feet) 


W = width (feet) 
X = Inverse sq ft per acre.  Constant at 1/43560  
T = allow harvest of outer zone trees per acre  
       (This is constant at 10, except in eastern Washington.) 
BA = Basal Area.  Outer zone trees are assumed to have 1.23 sq ft of basal area. 
Constant at 1.23 
CR = Inverse Credit ratio.   Constant at  
 
X*T*BA*CR  =  (1/43560)*10*1.23*(  ) = 0.000141  ] 
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STEP 7B.  
If you are placing LWD to compensate for a basal area deficit as a result of a stream adjacent 
parallel road, determine the basal area deficient (Cross Sectional Area): 
 
Cross Sectional Area Deficient = (required basal area) - (actual basal area) 
 
Cross Sectional Area Deficient = ____________ -________________     = _______________ 
 
See (WAC 222-30-021(1)(b)(iii)) for details in Western Washington and (WAC 222-30-022(1)(b)(iv)) for details in 
Eastern Washington. 
 
STEP 8.  
Place wood meeting minimum size requirements as computed in STEP 2.  Remember that the diameter is based on 
the widest section of the bole (trunk) within the banks.  Once the Cross Sectional Area computed in STEP 7A or 7B 
above is reached, additional placement cannot receive additional credit.  
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PETER GOLDMARK 
Washington State Commissioner of Public Lands 


Memorandum  
 
DATE:  July 25, 2013  
 
TO:  Forest Practices Board 
 
FROM: Marc Ratcliff, Policy and Services Section Manager 
 
SUBJECT: Forest Practices Board Manual Adoptions 
 
On August 13, 2013, I will request the Board’s approval to adopt Board Manual Section 5, Guidelines for 
Forest Practices Hydraulic Projects. In addition, I am asking the Board’s adoption of the following 
amended board manuals: 


• Section 3, Guidelines for Forest Roads 
• Section 4, Guidelines for Clearing Slash and Debris from Type Np and Ns Waters 
• Section 21, Guidelines for Alternate Plans 
• Section 26, Guidelines for Large Woody Debris Placement Strategies 
• Section 22, Guidelines for Adaptive Management Program with Appendix A 


 
Forest Practices Board Manual Section 5, Guidelines for Forest Practice Hydraulic Projects – DNR in 
consultation with stakeholders have finalized recommended guidance for Board Manual Section 5 for the 
designing, constructing and maintenance of forest practices hydraulic projects. 
 
This section of the board manual is required through 2012 legislation (2ESSB 6406) to accompany and 
provide guidance to implement the Forest Practices Hydraulic Project (FPHP) rules. As a result, four 
additional sections of the board manual have been amended to direct landowners to acquire an approved 
FPA for applicable FPHP and removes references for obtaining Hydraulic Permits from Department of 
Fish and Wildlife. These sections of the board manual are: Section 3, Guidelines for Forest Roads; 
Section 4, Guidelines for Clearing Slash and Debris from Type Np and Ns Waters; Section 21, Guidelines 
for Alternate Plans; and Section 26, Guidelines for Large Woody Debris Placement Strategies.  
 
Forest Practices Board Manual Section 22, Guidelines for Adaptive Management Program – DNR, with 
support from the Policy Committee, has completed amendments to Board Manual Section 22 
incorporating guidance in support of the Adaptive Management reform rule making. These amendments 
to the board manual incorporate Policy Committee consensus recommendations relating to key elements 
of the 2012 settlement agreement regarding the Forest Practices Habitat Conservation Plan. The 
amendments include redefining the principle Policy Committee caucuses, amending the dispute resolution 
process and adding provisions outlining the development and maintenance of the CMER master project 
schedule.  
 
If you have any questions feel free to contact me at 360.902.1414 or marc.ratcliff@dnr.wa.gov. 
 
MR 


1111 WASHINGTON ST SE  PO BOX 47041  OLYMPIA, WA 98504-7041 
TEL: (360) 902-1250  FAX: (360) 902-1780 TTY: (360) 902-1125 


Equal Opportunity / Affirmative Action Employer 
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APPENDIX A   ADAPTIVE MANAGEMENT PROGRAM GROUND RULES 
 


I. TFW Policy Committee (WAC 222-12-045(2)(b)(ii)) 


Policy Committee members are self-selected by participating caucuses. Each caucus selects 
representatives to the Policy Committee and the Adaptive Management Program. Caucuses should 
be mindful of how their appointed representatives are perceived by other caucuses in light of the 
fact that the Adaptive Management Program is a collaborative effort.  Each representative should 
demonstrate a genuine commitment to problem solving and mutual respect among all the caucuses. 
Since the Policy Committee is a collaborative forum, participation is dependent on adherence to the 
following ground rules: 


 A. Ground rules concerning expectations upon appointment as an Adaptive Management 
Program participant. 


1. Participants in the Adaptive Management Program bring with them the legitimate 
purposes and goals of their organizations.  


2. Participants recognize the legitimacy of the goals of others and assume that their own 
goals will also be respected.  


3. Participants agree that the purpose of the Adaptive Management Program is the 
effective implementation of the Forest Practices Act and rules in order to meet its four 
goals (see Part 1, Overview). 


4. Participants provide sufficient attention, staffing and other resources.  


5. Participants commit to address all aquatic resource management issues raised in the 
adaptive management process. 


B.  Ground rules concerning participating in the Policy Committee and  decision making. 


1.    The Policy Committee table welcomes representatives from nine caucuses, their 
designated alternates and those in senior leadership positions with a participating 
federal, state agency, tribal, county, landowner or environmental organization. 


2.    Decisions are made through consensus among the nine caucuses that make up the 
Policy Committee. 


3.    At each decision point for the Policy Committee, each caucus is encouraged to bring a 
single view to the table from their representative, alternate and senior leaders who are 
participating within the Policy Committee on that issue. 
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4.    The Policy Committee will base consensus onoperate with one vote from each of the 
nine caucuses. 


5.    It is the responsibility of each caucus representative to foster consensus among their 
caucus members. 


6.    Staff members, guests and visitors are encouraged to attend meetings as they choose, 
but defer to those at the Policy Committee table for discussion and decisions.  


  CB. Ground rules concerning participation in the Adaptive Management Program. 


1. Participants commit to search for opportunities to solve problems collaboratively. 
Participants acknowledge that solving problems or issues of other caucuses is more 
likely to lead to solutions for ones own problems and issues. 


2. Participants commit to listen carefully, ask questions to understand, and make 
statements to explain or educate.  


3. Participants state needs, problems and opportunities first and positions last, and avoid 
hidden agendas.  


4. If a caucus does not agree with statements or positions by other caucuses, participants 
offer reasons why and alternatives.  


5. Participants attempt to reach consensus on a proposal or other issue being considered 
in the Adaptive Management Program. Consensus means that each caucus can live with 
all parts of that proposal, and that all caucuses will accept implementation of all parts of 
that proposal. At a minimum, each participant allows its name being subscribed on 
consensus proposals being sent to the Board, and to refrain from taking actions 
opposing adoption of consensus proposals by the Board. 


6. Caucuses are polled on each proposal. Caucus positions on proposals reside with the 
governing bodies of each caucus’s representatives. Each caucus decides how it will 
govern itself in reaching caucus decisions.  


7. If the dispute resolution process concludes without consensus or a resolution 
satisfactory to each caucus, the issue or matter is released for consideration in other 
forums. If a participant chooses to resort to such other processes, it notifies the other 
participants before taking such action. 


  DC. Ground rules concerning relationships to outside parties and processes 


1. Participants avoid use of other processes such as legislation or litigation to resolve 
issues being considered in the Adaptive Management Program. If a participant believes 
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it must resort to such other processes, it notifies the other participants before taking 
such action. 


2. A participant may leave the Adaptive Management Program after telling the other 
caucuses why.  


3. At the conclusion of an issue, participants attempt to agree on the message that will be 
given, and respect the resolution and implementing actions of the other participants. 


4. No participant attributes suggestions, comments or ideas of another participant in 
communications with the news media or other non-participants. 


5. Each participant accepts the responsibility to keep friends and associates informed of 
the progress of the Adaptive Management Program. 


6. Caucuses are free to talk to the press, but they should not negotiate their positions in 
the press. Everyone is mindful of the effects their public and private statements will 
have on the climate of this effort. 


II. Cooperative Monitoring Evaluation and Research Committee (CMER) (WAC 222-12-045(2)(b)(i)) 


  A. General CMER Ground Rules 


1. Each of the participants affirmed by the Board to CMER agree to these ground rules, 
which were developed collectively by CMER to ensure that CMER produces credible 
scientific results that have a broad base of support. These ground rules are specific to 
CMER and do not apply to any other portion of the Adaptive Management Program.  


2. CMER core values are predicated upon the agreement of each CMER participant that 
adaptive management is based upon sound science. It is the responsibility of every 
participant to follow sound scientific principles and procedures. 


3. Participants will also adhere to the purpose of the Adaptive Management Program:  


. . . to provide science-based recommendations and technical information to 
assist the board in determining if and when it is necessary or advisable to 
adjust rules and guidance for aquatic resources to achieve resource goals 
and objectives. The goal of the program is to affect change when it is 
necessary or advisable to adjust rules and guidance to achieve the goals of 
the forests and fish report or other goals identified by the board. (WAC 222-
12-045(1)) 


4. Individual Policy Committee positions are not the basis for CMER decisions, otherwise 
the credibility of CMER research can be questioned, resulting in CMER having failed in 
its function of providing accountable results to the Adaptive Management Program.  
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  B. Specific CMER Ground Rules 


1. CMER participants will engage in actions that promote productive meetings and will 
encourage the active participation of each individual member. Examples of these 
actions are:  


a. Speak to educate, listen to understand. 


b. Pursue win/win solutions. 


c. State motivations and justifications clearly. Discuss issues openly with all concerns 
on the table. Avoid hidden agendas. 


d. Ensure that each individual has a chance to be heard.  


e. Help others move tangent issues to appropriate venues by scheduling a time to 
discuss these issues later. 


f. Start and stop meetings on time.  


g. Take side conversations outside—listen respectfully. 


h. Define clear outcomes for each conversation and appoint a conversation manager. 


i. Be trusting and trustworthy. 


j. Acknowledge and appreciate the contributions of others, even when you disagree. 


2. CMER participants agree to spend the time in preparation for meetings so that their 
participation is both meaningful and relevant and to refrain from participation when 
they are unprepared. 


3. CMER participants agree to participate in the Adaptive Management Program’s 
scientific dispute resolution process when consensus cannot be reached and to make a 
good faith effort to resolve the dispute. 


4. CMER participants recognize that information and results are preliminary until the final 
report is approved by CMER. Products must be clearly labeled and presented as DRAFT 
until approved by CMER as a final product.  
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5. At no time shall any potential contractor1 for a project be involved in the drafting of an 
RFP, RFQ or SOW or in the selection of a contractor for that specific project.2  


 


1 For the purposes of this ground rule, “contractor” is defined as owner or employee of a private business and is restricted to those 
contracts identified as open to public bid. This is different from those tasks and contracts directed to CMER Staff, inter-agency 
agreements, and cooperative participation where availability, specialized knowledge and skills, timeliness, and advantage of in-kind 
contributions are deemed important to project success. 


2 The intent of this ground rule is to comply with state law and DNR contracting procedures. Chapter 19.36 RCW – Statute of Frauds; 
Chapter 39.19  RCW (see also Title 326 WAC)– Office of Minority and Women’s Business Enterprises; Chapter 39.29 RCW – Personal 
Services Contracts; Chapter 39.34 RCW– Interlocal Cooperation Act (Interagency Agreements); Chapter 40.14 RCW (WAC 434-635-
010) – Destruction, Disposition of Official Public Records or Office files and Memoranda; Chapter 1.06 RCW – State Civil Service Law; 
Chapter 42.17 RCW (WAC 32-10-020 – 170) – Public Records; Chapter42.53 RCW – State Ethics Law; OFM Regulation (chapter 3, Part 
4, Section 1) – State of Washington Policies, Regulations, and Procedures; OFM Guide to Personal Service Contracting; DNR Policy 
Number P004-001 – Interagency Agreements and Memoranda of Understanding; and the DNR Contract Manual. 
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PART 1. OVERVIEW  


Background  
The Washington State Legislature found that the 1999 Salmon Recovery Act and the resulting 
Forests and Fish Rules "...taken as a whole, constitute a comprehensive and coordinated program to 
provide substantial and sufficient contributions to salmon recovery and water quality enhancement 
in areas impacted by forest practices…” (RCW 77.85.180(2)). It also recognized that federal and 
state agencies, tribes, county representatives, and private timberland owners have spent considerable 
effort and time to develop the Forests and Fish Report (RCW 76.09.055), and authorized the 
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development of forest practices rules based on the analyses and conclusions of the Forests and Fish 
Report (FFR). The rules include the development of an adaptive management program to:  


. . . make adjustments as quickly as possible to forest practices that are not achieving the 
resource objectives . . . (and) shall incorporate the best available science and information, 
include protocols and standards, regular monitoring, a scientific and peer review process, 
and provide recommendations to the board on proposed changes to forest practices rules to 
meet timber industry viability and salmon recovery. (RCW 76.09.370(7))  
 


These provisions for the forest practices Adaptive Management Program are designed to meet the 
goals and objectives for water quality and fish habitat within the jurisdiction of the Forest Practices 
Program. Four goals listed in the FFR are:  
1. To provide compliance with the Endangered Species Act (ESA) for aquatic and riparian-


dependent species on non-federal forest lands;  
2. To restore and maintain riparian habitat on non-federal forest lands to support a harvestable 


supply of fish;  
3. To meet the requirements of the Clean Water Act for water quality on non-federal forest lands; 


and  
4. To keep the timber industry economically viable in the State of Washington.  
 
The Forest Practices Board (Board) recognizes that current scientific knowledge lacks the certainty 
to answer all the pertinent questions associated with the forest practices rules. The Board manages a 
formal Adaptive Management Program to ensure that rules and guidance not meeting aquatic 
resource objectives will be modified in a streamlined and timely manner.  
 
Introduction  
This manual provides a technical advisory supplement to the Forest Practices Act to describe and 
provide guidance for the implementation and management of the Adaptive Management Program. 
The purpose of the program is to affect change when it is necessary or advisable to adjust rules and 
guidance for aquatic resources to achieve the goals of the Forest Practices Act or other goals 
identified by the Board. This is reflected in program resource objectives as described in WAC 222-
12-045(2), which are aimed at ensuring that forest practices, either singly or cumulatively, will not 
significantly impair the capacity of aquatic habitat to:  
• Support harvestable levels of salmonids;  
• Support the long-term viability of other covered species; or  
• Meet or exceed water quality standards (protection of designated uses, narrative and numeric 


criteria, and antidegradation).  
 
The desired outcomes of the Adaptive Management Program include:  
• Certainty of change as needed to protect covered resources;  
• Predictability and stability in the process of change so that forest landowners, regulators and 


interested members of the public can anticipate and prepare for change; and  
• Application of quality controls to scientific study design, project execution and interpretation of 


results.  
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PART 2. ADAPTIVE MANAGEMENT PROGRAM PARTICIPANTS  
The forest practices rules in Title 222 WAC instruct the Board to manage three Adaptive 
Management Program participants: the Timber, Fish and Wildlife (TFW) Policy Committee (Policy) 
or similar collaborative forum; the Cooperative Monitoring, Evaluation, and Research (CMER) 
Committee; and the Adaptive Management Program Administrator (Administrator). The Department 
of Natural Resources (DNR) operationally implements the Forest Practices Program (Figure 1).  


 


 
Figure 1. The structure of the Adaptive Management Program  
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The Adaptive Management Program is divided into three functions: Policy, Science, and 
Implementation. CMER reviews existing science and contributes original research to the program. 
The Policy Committee makes recommendations to the Board for decision. As shown on Figure 1, 
the “Policy/Science Firewall” illustrates the intent that tThe Science function produces unbiased 
technical information for consideration by the Policy Committee and the Board, as illustrated by the 
interactive structure of the Adaptive Management Program “Policy/Science Firewall” in Figure 1. 
The Administrator coordinates the flow of information between the Policy Committee and CMER 
according to the Board’s directives. DNR implements and regulates forest practices per WAC 222-
08-010. Feedback can be achieved through compliance monitoring and implementation statistics and 
reports that are generated from operational experience such as iInterdisciplinary (ID) tTeams and 
alternate plans.  
 
2.1 Forest Practices Board (Board) 
The Board has approval authority over proposed CMER projects, annual work plans, and 
expenditures. It establishes resource objectives to inform and guide the activities of the program and 
sets priorities for action. If consensus or an otherwise acceptable conclusion is not reached during 
the dispute resolution process, the Board makes the final determination. The Board also:  
1. Directs the program to complete work according to the CMER master project schedule; 
2. Determines whether the program is in substantial compliance with the CMER master project 


schedule; 
3. Notifies the National Marine Fisheries Service and the US Fish and Wildlife if the program is 


not in substantial compliance with the CMER master project schedule; 
1.4.Approves nominations for CMER committee members;  
2.5.Ensures that fiscal and performance audits of the Adaptive Management Program are conducted;  
3.6.Forwards to the Adaptive Management Program all proposals affecting aquatic resources for 


new rules and board manual content; and  
4.7.Approves proposed updates to Schedules L-1 and L-2, “Key Questions, Resource Objectives, 


and Performance Targets for Adaptive Management” (see Adaptive Management Program 
website at: 
http://www.dnr.wa.gov/BusinessPermits/Topics/FPAdaptiveManagementProgram/Pages/fp_am_
program.aspx.  


 
2.21 Timber Fish and Wildlife Policy Committee (Policy Committee)  
The TFW Policy Committee (Policy), or similar collaborative forum, is a manages the consensus- 
based policy forum to support the Adaptive Management Program. The Policy Committee consists 
of members selected by and representing the following State of Washington TFW caucuses:  
1. Industrial private timber owners Forest landowners  
1.2.Nonindustrial (small) private timber owners 
2.3.Environmental community  
4. Western Washington tTribal governments 
3.5.Eastern Washington tribal governments  
6. County governments 
4.7.Department of Natural Resources  
5.8.State of Washington Departments of (Fish and Wildlife and, Ecology, and Natural Resources)  
6.9.Federal agencies (National Oceanic & Atmospheric Administration Fisheries, US Fish and 


Wildlife Service,  - Fisheries, Fish & Wildlife Service, Forest Service, and US Environmental 
Protection Agency)  
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The function of the Policy Committee is to develop solutions to issues that arise in the Forest 
Practices Program. These issues may be raised by science reports on rule or program effectiveness or 
policy questions on implementation of forest practices. Solutions may include the preparation of rule 
amendments and/or guidance recommendations. 
 
The Policy Committee also assists the Board by providing guidance to CMER and recommendations 
on adaptive management issues. The Policy Committee reviews and makes recommendations on the 
key questions, resource objectives, and performance targets (Schedules L1 and L2), and 
recommends CMER program priorities for CMER work plans containing specific research projects 
to the Board. Policy’s working relationships are described in the Adaptive Management Program 
Ground Rules (Appendix A). In cooperation with CMER, the Policy Committee reports to the Board 
the status of the CMER master project schedule prioritizing CMER research and monitoring projects 
and provides an update of the CMER master project schedule at least every four years. 
 
For the purposes of implementing the Adaptive Management Program, The Policy Committee 
provides the forum for discussion and problem solving for the ongoing implementation of the Forest 
Practices Act and rules. This includes the development of board manual sections dealing with 
aquatic resources and matters relating to small landowner programs, adaptive management funding, 
and federal assurances of the DNR Forest Practices Habitat Conservation Plan (HCP). The Policy 
Committee’s participation, decision-making process and working relationships are described in the 
Adaptive Management Program Ground Rules (Appendix A). 
 
2.32 The Cooperative Monitoring Evaluation and Research Committee (CMER)  
The purpose of CMER is to advance the science needed to support adaptive management. For the 
Adaptive Management Program, best available science is considered to be relevant science from all 
credible sources including peer-reviewed government and university research, other published 
studies, and CMER research products. Applicable historic information, privately produced technical 
reports, and unpublished data may have value and are considered as long as they can be assessed for 
accuracy and credibility. CMER is responsible for understanding available scientific information 
that is applicable to the questions at hand, selecting the best and most relevant information and 
synthesizing it into reports for the Policy Committee and the Board.  
 
CMER is composed of scientific representatives of TFW participating caucuses who are expected to 
maintain an objective scientific perspective. Participating representatives may be Board-approved 
members but participation is not limited to Board-approved members. To become a Board-approved 
member, a TFW caucus nominates a representative for Board approval (by contacting the Board’s 
Rules Coordinator at 360-902-1400 or email at forestpracticesboard@dnr.wa.gov). CMER operates 
on the basis of consensus of all parties, but if consensus cannot be reached a decision is limited to 
the Board-approved membership. Because CMER is charged with producing credible, peer-reviewed 
technical reports based on best available science and guided by the Monitoring Design Team report, 
participating caucuses are encouraged to nominate research scientists with publication experience 
and technical scientists with experience in conducting and reviewing research work.  
 
CMER maintains and updates (for the Policy Committee review and Board approval) the Forests and 
Fish key questions, resource objectives and performance targets (Schedules L-1 and L-2) and the 
CMER work plan. See Adaptive Management website 
at http://www.dnr.wa.gov/BusinessPermits/Topics/FPAdaptiveManagementProgram/Pages/fp_am_p
rogram.aspx for a listing of current key questions, resource objective and performance targets.  
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The CMER work plan provides the integrated strategy for how CMER supports the Adaptive 
Management Program. The work plan identifies six objectives towards this goal:  
1. State critical research and monitoring questions that are pertinent to evaluating rule, guidance, 


and DNR products (i.e., rule tools) effectiveness;  
2. Organize these questions into coherent program groupings;  
3. Assess feasibility, resource risk, and scientific uncertainty addressed by each program;  
4. Develop an integrated strategy for accomplishing the work;  
5. Rank programs/projects for implementation; and  
6. Develop budget estimates and timelines.  
 
The CMER work plan will also provide for periodic review of the design of the Forest Practices 
Program compliance monitoring program(s) to ensure that it will provide requisite information to 
support the effectiveness and validation monitoring components of the Adaptive Management 
Program. Interpretation of the results of compliance monitoring will be conducted as part of each 
program/project that relies on it.  
 
The details of CMER business are provided in the Protocols and Standards Manual, which is 
updated regularly and available 
at http://www.dnr.wa.gov/BusinessPermits/Topics/FPAdaptiveManagementProgram/Pages/fp_am_p
rogram.aspx. Adaptive Management Program ground rules for CMER are presented in Appendix A.  
 
2.43 Adaptive Management Program Administrator (Administrator)  
The Administrator ensures the operation of an efficient, clear and open Adaptive Management 
Program that serves the needs of the Board. The Administrator works directly with the Board, The 
Policy Committee, and CMER to:  
1. Respond to requests for adaptive management review.  
2. Manage Adaptive Management budgets and contracts.  
3. Communicate CMER research results to the Policy Committee and the Board.  
4. Facilitate a Policy Committee or Board response to questions of pPolicy interpretation that may 


arise in the course of CMER scientific work.  
5. Assist in conducting CMER business.  
6. Manage the Adaptive Management Program to include the research and monitoring projects and 


budgets.  
7. Coordinate with the Board to ensure that its guidance and priorities are implemented and that the 


information and results produced by the Adaptive Management Program are effectively 
communicated to the Board.  


8. Administer a science-based operation and facilitate the appropriate involvement of the 
independent scientific peer review process.  


9. Coordinate dispute resolution.  
10. Present to the Board, at least every two years, a progress report on the CMER master project 


schedule, project status, and a summary of the Policy Committee’s responses to final CMER 
reports. 


 
PART 3. ADAPTIVE MANAGEMENT PROGRAM PROCESS STAGES  
The Adaptive Management Program utilizes a six-stage process for managing program proposals 
(Figure 2). The six stages serve to “close the loop” when there is a need to adjust forest practices 
rules, guidance, or DNR products (i.e., rule tools). This system is used to guide participants in 
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program expectations, provide standards to gauge where a proposal or product fits, and provide 
protocols to move proposals through the stages. The term “proposal” is used generically to identify 
any form of request, question, task, project, sub-program, etc., whose end product may affect 
changes in forest practices or otherwise meet one of the program’s goals and objectives.  


 
Figure 2. The AMP process is composed of six stages from initiation to management 


implementation.  
 


This manual guides Adaptive Management Program participants toward conducting an efficient and 
effective process in a timely manner. It provides a stage-by-stage approach to take a proposal from 
initiation to implementation. It sets the minimum level of standards and protocols expected for 
successful participation in a multi-stakeholder, cooperative, and consensus-driven process. Guidance 
is also provided to identify the different Adaptive Management Program groups and committees 
available for addressing different proposals. Flexibility is allowed where alternative processes 
provide information of the same or higher quality. If participants cannot reach consensus at any 
stage, the issue may be addressed within the dispute resolution process as described in Part 5.  
 
Proposals for the Adaptive Management Program process should be submitted prior to the first day 
of July to be considered for inclusion in the following year’s fiscal work plan. This date is used to 
provide a systematic and consistent annual process, regardless of whether proposals require funding. 
Proposals submitted to the Administrator after the first day of July are at risk of not being considered 
in the subsequent fiscal year. All attempts will be made to ensure timely consideration of proposals.  
 
It is expected that proposal funding will be structured in such a way that no interest can bias the 
scientific inquiry. Funding earmarked for a specific project or topic will be allowed if agreed to by 
the Policy Committee and the Board. External science studies may be brought to CMER:  
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• As part of the body of science reviewed by CMER in addressing work plan tasks; or  
• Directly in the form of specific technical reports to be reviewed and reported on by CMER as 


directed by the Policy Committee or the Board.  
 
3.1 Stage 1: Initiation and Screening of Proposals  
The listed projects in Schedule L-2 and the annual CMER work plan contain a list of currently 
proposed projects. Initiation of additional projects is dependent upon screening and available funds.  
Proposals are initiated as requests for investigation of potential changes to forest practices rules, 
guidance, or DNR products. In general, the types of proposals considered for the Adaptive 
Management Program are requests for:  
• Research and monitoring of scientific uncertainty and resource risks;  
• Policy interpretations and modifications to improve forest practices management and aquatic 


resource protection; and  
• Review of completed technical studies or issue analyses for consideration in the adaptive 


management program.  
 
Proposal Initiation  
An Adaptive Management proposal can be initiated by:  
• The Board, including actions taken in response to public requests; or  
• Any Adaptive Management Program participant, through the Administrator.  
 
The general public may present a proposal at a Forest Practices Board meeting. A schedule of the 
Forest Practices Board meetings is found 
at: www.dnr.wa.gov/BusinessPermits/Topics/OtherInteragencyInformation/Pages/bc_fp_agendas_m
inutes.aspx.  
 
All proposals from the Board (including public requests) or an Adaptive Management Program 
participant are submitted to the Administrator who will assure that the proposal identifies:  
1. The affected forest practices rule, guidance, or DNR product;  
2. The urgency based on scientific uncertainty and resource risk;  
3. Any outstanding TFW, FFR, or Policy Committee agreements supporting the proposal;  
4. How the results of the proposal could address Adaptive Management Program key questions and 


resource objectives or other rule, guidance, or DNR product; and  
5. Available literature, data and other information supporting the proposal.  
 
Proposals may also include:  
6. The proposal’s testing hypotheses and assumptions;  
7. A description of affected public resources;  
8. Potential cause and effect relationships with forest practices management;  
9. A description of the proposal’s study design; and  
10. An estimated timeline with milestones and costs associated with implementation of the proposal.  
 
Assess Adaptive Management Program applicability  
The Administrator assesses a proposal for its applicability and relevance to the Adaptive 
Management Program, i.e., whether it would affect how forest practices are conducted with respect 
to aquatic resources, or whether it is a directive from the Board to include within the Adaptive 
Management Program.  
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The Administrator considers outstanding agreements (see note below) including any formal 
agreements from TFW (1987), FFR (1999), or current Policy Committee agreements related to the 
issue, and determines if they are interpreted correctly in the proposal.  
 


Note: Outstanding agreements are negotiated actions that have been approved and 
allowed within the adaptive management process prior to the start of a proposal or 
completion of a project. Documentation of agreements and authorities supporting a 
proposal are of high value in defining the context, expectations, and findings of an 
adaptive management project. This can range from specific language expected to become 
permanent rule to general language used to identify the framework for future actions. 


 
Assess management and resource implications  
The Administrator determines a proposal’s applicability to the Adaptive Management Program by 
assessing for management and resource implications based on the Framework for Successful Policy 
Committee/CMER Interaction (Appendix B). Using this process, the Administrator provides a 
coarse-level estimate of expected end results, including a range of possible results that may be 
associated with each proposal. This assessment of management implications may cover spatial and 
temporal scales, landowner costs, agency management costs, programmatic costs and potentially 
affected programs. The framework provides a standard process for assessing a project over its life in 
the Adaptive Management Program.  
 
The Administrator considers the following questions:  
1. Is the proposal intended to inform a key question, resource objective, or performance target from 


Schedule L-1?  
2. Is the proposal intended to implement projects listed in Schedule L-2?  
3. Is the proposal intended to inform the forest practices rules, guidance, or DNR product? Is the 


specific rule, board manual section, DNR product, or effectiveness of compliance monitoring 
cited and key language provided correctly? If the proposal is for a new forest practices rule, does 
it fill a gap? If so, would it fit within the current forest practices structure?  


4. If the proposal includes a completed study, was the study carried out using protocols and 
standards similar to CMER (i.e., study design, peer review)?  


5. What would/does the study tell us?  
6. What would/does the study not tell us?  
7. What is the relationship between this proposal and any other studies that may be planned, 


underway, or recently completed? Cite the information and provide a coarse assessment of the 
literature, data, or other scientific information provided and determine whether any of the 
literature or data has been peer reviewed. Identify whether the literature or data is applicable to 
Washington State forest practices issues. Factors to consider in answering this question include, 
but are not limited to:  
• Feasibility of obtaining more information (within or outside Adaptive Management Program) 


to better inform the Policy Committee about resource effects.  
• Whether other studies reduce uncertainty.  


8. How much of an incremental gain in understanding would/do the proposal results represent? 
Explain how the proposal results might affect the current rules, numeric targets, performance 
targets, or resource objectives.  


  


M22-9 







Guidelines for Adaptive Management Program           DRAFT              Board Manual – 09/2005 
 


Note: The science underlying the current forest practices may be characterized based 
on a review of eleven best available science elements including: a) scientific 
information source; b) spatial scale; c) temporal scale; d) study design; e) methods; 
f) data; g) quantitative analysis; h) context; i) references; j) logical conclusions and 
reasonable inferences; and k) peer review.  


 
In addition to the questions above, the Administrator identifies and describes any urgency for the 
proposal based on the scientific uncertainty, resource risk and other factors.  
 
Assess proposal development track  
For each proposal, the Administrator recommends a proposal development track to the Policy 
Committee based on the nature of the proposal and amount of information provided. Proposals will 
generally follow one of two tracks: scientific or policy. Proposals requiring scientific assessment or 
analysis are directed toward the science track. Proposals seeking to change or clarify policies or 
change the way existing science is implemented in the rules are directed toward the policy track.  
Science track: The science track evaluates currently available science, collects new information 
through research and monitoring, and synthesizes the best available information into a technical 
summary for the Policy Committee’s consideration. In all cases CMER is responsible for conducting 
synthesis of research and monitoring information and for producing reports to Policy.  
At this stage in the process, the Policy Committee will direct CMER to respond to one of three 
questions:  
• What would it require to develop and implement this study?  
• What would it require to approve the study design?  
• What would it require to analyze and synthesize the study results?  
 
Policy track: Proposals recommended for Adaptive Management Program development following 
the policy track are those related to interpretation and implementation of the TFW Agreement or the 
FFR.  
 
Assemble and present proposal review packet to the Policy Committee  
The Administrator provides to the Policy Committee:  
• Summary of proposal;  
• Recommendation of applicability and value to the Adaptive Management Program including 


identifying those proposals that should not be included in the process;  
• Recommendation of proposed track for Adaptive Management Program development.  
 
Policy Screening and Recommendation 
Evaluating proposals: During this stage, the Policy Committee has the opportunity to deliberate over 
proposals considering the information provided by the Administrator. The Policy Committee may 
engage in discussions with the Administrator regarding the designated tracks and quality of 
information provided for each proposal. The Policy Committee will consider budget implications 
and potential impacts of the proposal on the CMER work plan in the initial project screening.  
 
Screening decisions on proposals: The Policy Committee considers proposals for their relevance and 
suitability to the Adaptive Management Program as well as timing of implementation, including 
urgency and appropriate sequencing. The Policy Committee strives for consensus on a 
comprehensive annual Adaptive Management Program package and either:  
• Recommends to the Board that the proposal be rejected; or  
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• Accepts the proposal and assigns it to a specific track in the CMER or the Policy Committee 


work plan.  
 
Administrator Coordination: The Administrator coordinates action and communicates between the 
Board, the Policy Committee and CMER, and delivers the recommendation for rejection of 
proposals to the Board. Where the Board disagrees with a Policy Committee recommendation, the 
Administrator notifies Policy and coordinates action as directed by the Board.  
 
3.2 Stage 2: Proposal Review and Planning  
If the Policy Committee accepts proposals in Stage 1, Stage 2 begins. Stage 2 includes: development 
by track; administrator assessment and synthesis; the Ppolicy Committee’s recommendations; 
administrator assessment and synthesis; Board consideration for action; and administrator 
coordination. The end product of Stage 2 is a Board-approved annual CMER work plan and budget 
from which proposals will be considered for implementation.  
 
Development by Science Track  
Each Adaptive Management Program proposal is developed according to the following guidelines 
and it is recommended that proposal development be accomplished within 90 days.  
 
Science track proposal: development, review and planning  
Proposals in the science track will follow the guidelines provided in the CMER Protocols and 
Standards Manual. At a minimum, for each proposal, CMER will review and, as necessary, revise 
the Administrator’s initial screening and synthesis. Refinements will be provided in the CMER work 
plan.  
 
Proposals that involve gathering new data or new analysis of existing data must include the 
following elements:  
1. A description of the scientific basis of the current rule or guidance;  
2. An estimate of the degree to which knowledge or understanding will be improved if the proposal 


is implemented;  
3. A detailed description of the actions required to achieve the improved knowledge or 


understanding, including peer review;  
4. An estimate of the human resources required to implement a proposal; and  
5. A budget and timeline.  
 
Those technical proposals that provide completed scientific reports and involve neither gathering 
new data nor original analysis of existing data (i.e., proposals that purport to require only Stage 4 
action by the Policy Committee) will include the CMER review of the following elements:  
• An assessment of the validity and applicability of the science;  
• Whether peer review should be conducted; and  
• A budget and timeline.  
 
In addition, CMER will make a recommendation to the Policy Committee and the Board on all 
proposals regarding their relative importance in the annual CMER work plan.  
 
Administrator assessment and synthesis  
Package proposals and budget: The Administrator receives the developed science proposals, 
assesses the information for completeness, and synthesizes the information into a single annual 
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CMER work plan proposal and budget. The Administrator has until the first working day of 
February to complete this package.  
 
Present CMER Work Plan to the Policy Committee: The Administrator presents the draft annual 
CMER work plan to the Policy Committee two weeks prior to the regularly scheduled March 
meeting when the Policy Committee will deliberate the work plan.  
 
The Policy Committee recommendation  
The Policy Committee reviews the CMER work plan and may either approve or revise it. The Policy 
Committee documents the revisions and includes an explanation of the revisions. In preparation for 
May Board action, the Policy Committee has until the first working day of April to provide the 
recommended revised CMER work plan to the Administrator.  
 
Administrator work plan presentation  
The Administrator has until the second Wednesday of April to provide the recommended revised 
CMER work plan to the Board.  
 
Board consideration for action  
The Board, utilizing recommendations from the Policy Committee and the Administrator’s 
evaluations, makes the final determination regarding the proposals and work plan, including 
approval and prioritization.  
 
Administrator coordination  
The Administrator coordinates the Board-approved proposals and prepares the completed Fiscal 
Year CMER work plan. All Board-approved proposals from Stage 2 will be forwarded to Stage 3 
Implementation processes.  
 
Development by Policy Track  
For each proposal in the pPolicy track, The Policy Committee will create a workgroup composed of 
committee Policy participants and caucus staff to develop a charter (Appendix E). The charter will 
include the following elements:  
1. A description of the current policy and a brief description of how it was developed;  
2. A description of the benefits of the policy proposal;  
3. Actions required to develop the policy proposal;  
4. A schedule of dates for workgroup submission of progress reports to the Policy Committee;  
5. An estimate of the human resources to develop the proposal; and  
6. A budget and timeline.  
The Policy Committee-approved charter will be included in the proposal work plan. The Policy 
Committee will forward the charter to the Board for informational purposes.  
 
3.3 Stage 3: Proposal Implementation  
The proposal implementation stage includes the practical implementation of the work plan and the 
assessment and synthesis of the results into a findings report.  
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Implementation by CMER Track  
Proposals in the Board-approved annual CMER work plan will be delegated as appropriate for 
implementation. The Administrator will coordinate the initiation of the implementation process with 
the various groups based upon the Policy Committee and Board direction and details provided in the 
work plan.  
 
Funding will be made available for approved work plan projects through DNR contracting services 
following agency and state Office of Financial Management (OFM) requirements. This often 
requires development of a scope of work on which the contract is based. The Administrator is 
responsible for management of this process.  
 
CMER implementation  
Approved proposals will be implemented following the guidelines in the CMER Protocols and 
Standards Manual.  
 
Assessment and synthesis  
Upon approval of a final study report, CMER develops a findings report. The findings report 
includes the CMER-approved final study report, answers to the CMER/Policy Committee 
framework questions 1 through 6 (Appendix B), and all technical implications generated through the 
CMER consensus process. Findings reports should be completed within 3 months of CMER 
approval of final study reports.  
 
Administrator analysis and transmittal to the Policy Committee  
The Administrator assesses the findings report for completeness and adds a discussion of the forest 
practices rule and/or guidance implications to the CMER findings report. The Administrator 
discusses questions regarding completeness with CMER prior to presenting the findings report to the 
Policy Committee. The Administrator then submits the completed findings report within one month 
to the Policy Committee for consideration of recommendations to the Board.  
 
Implementation by Policy Track  
The Policy Committee plans and implements approved proposals delegated to the Policy Committee 
based on the charter approved for each proposal and guided by the principles of the Adaptive 
Management Program. Upon completion of a final product as defined by the charter, the Policy 
Committee workgroup develops a recommendation for the Policy Committee. This should occur 
within one month of product completion.  
 
3.4 Stage 4: Policy Committee Recommendation  
Upon receipt, the Policy Committee has up to180 days to develop a decision whether consensus or 
not and then make a recommendation to the Board. Working with the Administrator, the Policy 
Committee recommendations to the Board will be accompanied by a formal petition for rulemaking 
in accordance with WAC 222-08-100 and RCW 34.05.330 or a non-rulemaking alternative action. 
The Policy Committee may also recommend that the Board take no action. The Policy Committee’s 
consideration of all products from Stage 3 will be based on the Framework for Successful Policy 
Committee/CMER Interaction (Appendix B).  
 
Policy Committee’s Decision to Take Action  
The Policy Committee determines by consensus whether any action should be taken in response to 
the information provided. Upon receipt of the findings report, the Policy Committee has 45 days to 
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review the findings and to make a consensus decision as to whether the information merits taking 
action or not. A no action consensus skips the Policy Alternatives step and goes to the Final Policy 
Committee Consensus step. The Policy Committee consensus for taking action will initiate the 
development of action alternatives.  
 
Policy Committee Alternatives  
The Policy Committee analyzes the alternative courses of action and determines an appropriate 
management response. Alternatives will include information necessary to show whether the proposal 
is scientifically credible, operationally practical and administratively feasible. The Policy Committee 
has 60 days to develop appropriate alternative courses of action, and an additional 45 days to reach a 
consensus decision on an alternative to recommend to the Board.  
 
Final Policy Committee Consensus  
The Policy Committee determines by consensus whether to make an adaptive management 
recommendation to the Board. In making a recommendation the Policy Committee will be mindful 
of factors that the Board will need to consider when making a decision. These factors include the 
FFR goals (listed in Part 1, Adaptive Management Program Overview) and statutory direction in 
chapter 76.09 RCW. If the Policy Committee has agreed upon an alternative, the committeePolicy 
finalizes its recommendations within 30 days and gives them to the Administrator for delivery to the 
Board. If the Policy Committee has not agreed upon an alternative, any Policy Committee caucusthe 
committee Policy either  may invokes the dispute resolution process (see Part 5 DR).Stage 2 of the 
Adaptive Management Program dispute resolution process or gives relevant materials listed below to 
the Administrator for delivery the Board. If dispute resolution is selected Policy has 90 days to 
attempt to reach a consensus. If dispute resolution is successful, Policy has selected an alternative 
and has 30 days to finalize the recommendations and gives them to the Administrator for delivery to 
the Board. If dispute resolution is unsuccessful, Policy has 30 days to assemble the materials 
described in WAC 222-12-045(2)(h)(ii)(C) and forward to the Administrator for delivery to the 
Board.  
 
Policy Committee Recommendations to the Board 
Recommendations to the Board should include:be accompanied by:  
1. Specific recommendations and/or alternatives developed by the Policy Committee;  
2. Any final CMER report, Policy Committee product, and/or the Administrator discussion report 


of potential implications to the rules and guidance;  
3. Any appropriate scientific peer review reports and documentation;  
4. Any other information or reports as appropriate specifically generated as a result of the Adaptive 


Management Program process related to the original Board approved proposal of concern; and  
5. Draft rule language when appropriate to the recommendation; and.  
6. Minority and majority reports on issues lacking consensus.  
 
Administrator Coordination  
The Administrator will provide coordination in the development and presentation of the Policy 
Committee’s report to the Board.  
 
3.5 Stage 5: Board Consideration of Action  
The Board will consider recommendations presented by the Policy Committee and consider action to 
be taken. See Board meeting minutes at http://www.dnr.wa.gov/forestpractices/board/ for a status of 
actions taken.  
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3.6 Stage 6: Management Implementation  
DNR is responsible for implementing new rules and guidance. Performance audit protocols should 
be modified (see also SectionPart 6.1) to reflect and report on new rules and guidance.  
 
PART 4. SCIENTIFIC PEER REVIEW PROCESS  
4.1 Purpose  
WAC 222-12-045(2)(c) “establishes an independent scientific peer review process to determine if 
the scientific studies that address program issues are scientifically sound and technically reliable; 
and provide advice on the scientific basis or reliability of CMER’s reports.”  
The purpose is to:  
1. Clarify which adaptive management products and recommendations require independent 


scientific peer review;  
2. Identify products or situations where peer review or other technical consulting services are 


suggested;  
3. Outline the basic review procedures for each type of product; and  
4. Help define responsibilities for CMER and other adaptive management participants throughout 


this process.  
 
The scientific review process should not be used as a substitute for dispute resolution.  
 
4.2 Administrative Structure  
Scientific review is conducted in a manner similar to the peer review process used by many 
scientific journals. Peer review is conducted in an independent scientific peer review process 
established by the Board. This manual uses the functional names and nomenclature common to the 
peer reviewed journal process.  
 
The Administrator coordinates the peer review process between the report authors, CMER, and an 
appointed Managing Editor. The Managing Editor initially reviews CMER reports and assigns them 
to an Associate Editor having expertise in the appropriate scientific field. The Associate Editor then 
selects 2-3 individual reviewers to perform the actual review of the document.  
 
The Managing Editor is also responsible for maintaining a database of reviewers by area of 
expertise, and evaluating the Associate Editors and reviewers’ performance. CMER, the Policy 
Committee, and the Board may determine other duties of the Managing Editor.  
 
4.3 What Will Be Reviewed  
Final reports of CMER funded studies, certain CMER recommendations, and pertinent studies not 
published in a CMER-approved, peer-reviewed journal are reviewed in the scientific peer review 
process. Other products that may require review include, but are not limited to, external information, 
work plans, requests for proposal, subsequent study proposals, a final study plan, and progress 
reports as described in WAC 222-12-045(2)(c). Table 1 provides a summary of what will be 
reviewed as part of the scientific peer review process.  
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Table 1  
Overview of the requirements for the scientific peer review process 


Review Process  
(will include expert panels or as otherwise 


approved by the Administrator)  


Must be Reviewed  May be Reviewed  


Double-blind Review  


 CMER final reports  
 Pertinent studies in non-


approved journals  
 Certain CMER 


recommendations  
 unpublished reports  


 External information  
 Work plans  
 RFPs  
 Progress reports  
 Literature reviews  


Interactive Review    Study plans  
 Literature reviews  


 
4.4 Procedure for Peer Review  
 
Approach  
Products requiring formal peer review should undergo the double-blind approach where both the 
authors and the reviewers remain anonymous. This approach is a generally accepted method used by 
most scientific journals.  
 
Background Information and Review Questions  
After CMER approves a final project report, CMER may prepare additional background information 
and a list of specific questions for the peer reviewers to address. These questions may outline known 
problems or areas of uncertainty that reviewers should pay particular attention to. Questions 
submitted for peer review must be approved by CMER and should only address technical issues. 
Questions related to pPolicy issues should be referred to the Policy Committee. If CMER cannot 
gain consensus on these additional materials, the issue is forwarded to the Policy Committee for 
dispute resolution.  
 
Administrator Initiates the Peer Review  
CMER sends the final CMER project report and any review questions to the Administrator. The 
Administrator reviews all materials to ensure that the submittal is consistent with CMER protocol. 
The Administrator prepares a transmittal letter that may incorporate additional background 
information or review questions, and forwards all materials to the Managing Editor of the scientific 
peer review process.  
 
Scientific Peer Review  
The Managing Editor receives materials from the Administrator, evaluates their readiness for 
review, and then transfers them to the appropriate Associate Editor. The Associate Editor selects a 
panel of two or three reviewers from a list developed by the Managing Editors, with nominations 
from Associate Editors and CMER.  
 
A final CMER project report undergoes double-blind peer review in which both the authors and the 
reviewers remain anonymous. Each reviewer independently reviews the material, responds to any 
specific review questions, and provides comments and recommendations to the Associate Editor. 
The Associate Editor then summarizes all reviewer comments into a separate synthesis report that 
identifies the key observations, provides general suggestions, outlines any contradictions in 
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comments, and includes a recommendation for addressing contradictions. If the individual reviews 
are inconsistent, the Managing Editor, the appropriate Associate Editor and an outside Associate 
Editor(s) address and resolve the inconsistencies. It should be noted that while synthesis reports are 
disclosable under public disclosure law, confidentiality of the reviewers and their individual 
comments is maintained.  
 
The Associate Editor forwards the synthesis report, together with the individual reviewer comments, 
to the Managing Editor. The Managing Editor then returns the document to the Administrator who 
forwards it to the authors and CMER.  
 
Review Response Action Plan  
CMER prepares a “Review Response Action Plan” in response to the peer review comments by 
working with the report authors to evaluate all peer review comments and defining the appropriate 
actions (if any). CMER is not obligated to incorporate all the changes suggested by the peer review, 
but must acknowledge the comments received, indicate how it will respond, and provide rationale 
for its response. CMER identifies any suggested document revisions and/or actions that stem from 
the peer review by a consensus process. If CMER cannot reach consensus, it will forward the Action 
Plan to the Policy Committee for review and resolution.  
 
Special Considerations for Literature Reviews  
Literature reviews should be peer reviewed since they can strongly influence the direction of 
subsequent research and monitoring programs. Peer review of a literature review will follow a 
similar process as final reports. However, these peer reviews will typically focus on whether the 
literature review overlooked relevant literature, and whether conclusions or synthesis 
recommendations are supported by the literature reviewed.  
 
Special Considerations for Certain CMER Recommendations  
CMER may respond to pPolicy issues in various ways that may include workshops, literature 
reviews, white papers, recommendations for additional research, etc. The products of these efforts 
are subject to peer review. When sufficient and credible data are available for any given issue or 
question, CMER prepares a recommendation package that is based on the best available science 
(e.g., this may include the results of CMER research as well as other research). After the Policy 
Committee reviews the CMER recommendations, it has the option of requesting peer review to 
evaluate the scientific content of the report. The review of CMER recommendations to the Policy 
Committee is similar to other peer review except the review is initiated by the Policy Committee.  
 
4.5 Other Products that May be Reviewed  
• Reports and articles from journals not approved by CMER and unpublished reports must be peer 


reviewed prior to their use in adaptive management decisions.  
• Reports and CMER products that have a science question within them may be reviewed. The 


decision to peer review these products is based on whether additional scientific expertise is 
needed.  


• Review of study plans/designs is recommended to help identify potential problems prior to 
releasing funds or collecting any actual data. This early project phase can benefit from open and 
iterative interaction between the authors, reviewers, and others. Unlike the double-blind peer 
review process, this approach provides more of a consulting service where all parties agree to 
face-to-face meetings or other interactions where the identity of the authors and reviewers may 
be revealed.  
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The Administrator and the Associate Editor coordinate the open review process. They identify 
specific questions or issues to be addressed during interactive sessions and communicate them to 
study plan authors and CMER-appointed reviewers. CMER-appointed reviewers may interact 
directly with the study plan authors and other CMER-appointed reviewers. Interactive sessions 
will generally be conducted by phone conference or, in special cases, in face-to-face meetings.  
 
In some cases, the reviewers may be asked to participate in development or refinement of the 
study plan by addressing unresolved questions in the study plan development process, or by 
bringing their expertise to bear on specific technical questions. In other cases, the authors may 
only want the opportunity to discuss specific comments with reviewers for clarification. The 
products of an open review may be similar to those of a blind review, i.e., reviewers comment 
and an Associate Editor synthesizes, or the products may be specifically tailored to the particular 
project.  


 
PART 5. DISPUTE RESOLUTION  
5.1 Introduction  
CMER and the Policy Committee operate most effectively in the collaborative consensus-based 
approach of the TFW process. However, an important feature of the Adaptive Management Program 
is specified time allotted for certainty of decision-making at critical junctures and the Policy 
Committee’s consideration related to the effectiveness of forest practices rules. Time certainty 
ensures that management will respond to scientific information in an appropriate and timely manner 
to close the adaptive management loop.  
 
Adaptive management under the forest practices rules is a process that contains many decision 
points. CMER and the Policy Committee are respectively charged with conducting scientific and 
policy review of specific forest practices rules and forwarding recommendations to the Board as to 
effectiveness of those rules. Decisions must be reached at CMER and at the Policy Committee at 
each step along the way in order for the program to function. For the most part, consensus decisions 
are routine and non-controversial. However, in an arena where aquatic resource protection 
necessitates some level of restriction of forest practices activities and where changes to established 
rules could have a significant economic impact on forest owners or pose a significant risk to the 
aquatic resources, disputes can arise at many decision junctures. Left unresolved, disputes could 
slow or stop the adaptive management process by delaying recommendation or preventing them 
from reaching the Board altogether. Since, oUnless mandated by Other than legislative action or 
court order, the Board cannot act to change aquatic resource related forest practices rules without a 
functioning outside the adaptive management process (RCW 76.09.370)., unwarranted economic 
loss and/or unacceptable risk to public resources could occur if disputes are not resolved.  
 
Part 5 provides guidance for Adaptive Management dispute resolution under forest practices rules 
WAC 222-12-045(2)(h). The purpose of dispute resolution is to provide a time sensitive structure to 
the decision making process where routine methods for reaching consensus are not successful. The 
primary objective of the process outlined here is to achieve consensus. The rules establish dispute 
resolution as a staged process that provides two structured opportunities for the participants to reach 
agreement before a dispute is taken to the Board for resolution in the form of a petition as outlined in 
WAC 222-08-100.  
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5.2 The Stages of Dispute Resolution  
Adaptive management dispute resolution can involve up to two three stages, but stops at any point 
before entering the third stage if consensus is reached. stages. The CMER and Policy Committee 
may utilize mediation or arbitration as outlined in Parts 5.3 and 5.4 below. 
 


Stage 1: Resolve issues within two six months. Any party may move the process to Sstage two 
after an issue has been in dispute resolution for two months. or twelve months where a 
technical dispute must be addressed by CMER and Policy.  


Stage 2: Complete mediation or arbitration Implement mediation to facilitate consensus or agree 
to arbitration within three months following initiation of Stage 2. 


 
If consensus is not reached at Stage 2 by CMER or the Policy Committee, the dispute is 
forwarded to the Policy Committee or the Board respectively.  
Stage 3: Submit the dispute to the Board for action.  
 


Stage 1 and 2 time limits may be modifiedextended by CMER or the Policy Committee  by a Policy 
consensus agreement if substantive progress is being made.  
 
5.3 Mediation or Arbitration  
CMER or Policy Committee may use mediation or arbitration to resolve disputes. Mediation 
involves a professional mediator to organize and manage discussions between or among the parties 
with the clear purpose of reaching consensus on an issue. If mediation is successful, the results are 
recorded and sent to the Administrator for notice to either the Policy Committee (in the case of 
CMER) or the Board (in the case of a Ppolicy dispute).  
 
Although aArbitration is normally a binding process similar in many ways to the judicial system, .  
However wWithin the Policy adaptive management process, the results of arbitration couldcan be 
binding only as long asif  parties agreed prior to arbitration to be bound. Arbitration in this context is 
a method for employing a third party to provide an informed and reasoned assessment of disputed 
issues(s). With arbitration, it is the arbitrator’s responsibility to transmit his or her discussion to the 
appropriate party. In the case of a If  the Policy Committee utilizes arbitration to resolve a dispute, 
on a rule recommendation, this means that the arbitrator would transmits his or her results decision 
to the BoardAdministrator and the. Administrator takes results of arbitration to the Board. In the 
case of CMER, the Administrator would transmits the arbitrator’s results to the Policy Committee 
and in cases of Board initiated CMER projects, directly to the Board. 
 
5.4 Guidance  
The following guidance for conducting dispute resolution is divided into three sections. The first 
covers initiation of dispute resolution. The second section provides guidance for CMER and the 
Policy Committee on conducting Stage 1 dispute resolution and the third section contains guidelines 
for CMER and the Policy Committee for conducting Stage 2. Stage 3 In the case of a dispute in 
CMER, if dispute resolution is not successful the Administrator transmits the information to the 
Policy Committee. In the case of a dispute in Policy Committee, if dispute resolution is not 
successful the Administrator transmits the information to the Board. Board decision making and is 
not covered in this manual.  
 
Initiating Dispute Resolution  
1. Dispute resolution is a defined process that has an initiation and an end point.  
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2.1.Dispute resolution may be initiated within CMER or the Policy Committee., or CMER, or the 


Board may invoke dispute resolution and impose the process on Policy or CMER.  
3.2.The dispute resolution process can be initiated when CMER or the Policy Committeeor CMER 


fails to reach consensus on an issue and that failure of agreement prevents a project or a 
recommendation from moving forward to the next step. When a CMER or Policy Committee or 
CMER member feels that ordinary discussion and debate of an issue has been exhausted without 
satisfactory resolution they may initiate dispute resolution.  


4.3.A Board approved CMER member or Policy Committee caucusor CMER member can initiate 
dispute resolution by making a formal request to the co-chairs of these respective committees. If 
the request for dispute resolution is on the advance agenda of a meeting and is requested at the 
meeting with a written or verbal statement sufficient to clarify the nature of the dispute, this 
meeting date will constitute initiation of dispute resolution. If there is disagreement over the 
framing of the issue by the member initiating dispute resolution or other members, the 
disputants, along with the the decision of the chair/co-chairs of the responsible committee, in 
consultation with the Administrator, will further clarify determine the dispute and agree on the 
issue in writing within 30 days (  See figure 3, Policy Decision-Making Process for Non-CMER 
Proposal).be final. If the request for dispute resolution is not on the advance agenda of the 
meetingnot, initiation of formal dispute resolution can occur at the next regularly scheduled or 
special meeting of the respective committee. The initiation of dispute resolution should be 
recorded in the committee meeting minutes.  


5.4.The CMER or Policy Committee or CMER co-chairs should immediately inform all committee 
members that formal dispute resolution has been initiated.  
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Figure 3. Policy Decision Making Process for Non-CMER Proposals 


 
Guidance for Dispute Resolution Stage 1  
CMER  
1. As a body, CMER may have to conduct dispute resolution on issues presented by a Scientific 


Advisory Group or on issues originating in CMER.  
2. CMER has a maximum of twosix months following formal initiation of dispute resolution to 


resolve the dispute in Stage 1. For technical disputes, iIf CMER cannot resolve the dispute in 
Stage 1, they move to Stage 2 mediation or arbitration., CMER must frame the issue for 
presentation to Policy within that six month period. Therefore, iIf the CMER co-chairs determine 
that CMER will not be able reach consensus on the issue(s) they should conclude discussion 
early enough so that there is time within the six month period to frame and present the issue(s) to 
Policy.  
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3. CMER co-chairs should get disputes on the agenda as soon as possible after they are informed 


that a member wishes to initiate dispute resolution.  
4. The CMER role in dispute resolution is to attempt to reach consensus on technical issues. Non-


technical CMER issues will be referred to the Administrator (CMER Protocols and Standards 
Manual), while policy issues raised at CMER will be referred to the Policy Committee. CMER 
must decide quickly whether the issue brought forward for dispute resolution is a technical issue 
that CMER can resolve or a pPolicy issue that should be forwarded to the Policy Committee.  
If the Administrator, in consultation with the CMER co-chairs, determines that the dispute 
cannot be resolved through technical review and discussion because it, but is in fact a policy 
issues not technical related question questionof policy, the Administrator they should 
immediately turn the issue over to the Administrator to work with the initiating party to frame 
the issue for the Policy Committee for consideration. This should be completed within one 
month of the initiation of dispute resolution so long as that month includes a regular CMER 
meeting at which the members have an opportunity to discuss the issue as it has been framed. 
This last discussion before CMER is intended to determine if resolution can be reached without 
the need to take it to Policy. The language for framing the issue for Policy is the responsibility of 
the disputing parties and the Administrator and does not require CMER consensus.  


5. The CMER co-chairs, with the guidance and assistance of the Administrator, are responsible for 
setting up a dispute resolution discussion and can employ a variety or combination of methods to 
attempt to resolve the dispute. The method selected and the time period available for resolution 
should be announced to CMER via e-mail before the first meeting that the issue is scheduled to 
be discussed. The following are suggested methods for CMER co-chairs to seek resolution. 
Other methods not listed may be equally effective.  
• Place the dispute on the agenda where it will be aired and the group will attempt to come to 


consensus through a normal chair-facilitated discussion.  
• Ask for and distribute written discussions of the disputed issues and potential solutions from 


the party or parties requesting dispute resolution and response from those with opposing 
views. This exchange would have to be scheduled so that discussion leading to potential 
consensus could occur on time.  


• Ask an impartial volunteer from the group to mediate the dispute and facilitate an attempt to 
reach consensus.  


• Add a fact-finding or research step to any one of the above methods to insure that the 
decisions of CMER are properly informed on the issues of the dispute. Fact-finding would 
have to be scheduled so that discussion leading to potential consensus could occur on time.  


• Arrange for discussion outside of formal CMER meetings to facilitate agreement among 
disputing parties.  


• Reach consensus on a customized method of addressing the dispute as long as it can be 
accomplished within the allotted time period.  


6. If consensus is reached, dispute resolution is terminated. The consensus agreement should be 
recorded in CMER meeting minutes and reported to the Policy Committee co-chairs.  


7. If consensus is not reached in Stage 1, any Board approved CMER member may elevate the 
dispute is elevated to Stage 2. Policy. CMER co-chairs or the parties to the dispute may be 
expected to make a written or oral presentation to Policy detailing the dispute so the Policy has 
enough information to begin considering the issue(s).  


 
Policy  
1. As a body, the Policy Committee may have to conduct dispute resolution on technical issues or 


policy questions originating in CMER, technical issues that have been through Stage 1 in CMER 
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without resolution, or policy issues that originate within the Policy Committee.  
2. If a policy dispute comes to Policy from CMER, Policy has up to six months following receipt of 


the issue to complete Stage 1 dispute resolution.  
3. If an unresolved technical dispute comes to Policy after being considered by CMER, Policy has 


up to an additional six months to complete Stage 1. This may be up to a total of 12 months from 
formal initiation of dispute resolution in CMER.  


4.3.If a dispute originates in The Policy Committee has up to twosix- months following formal 
initiation of dispute resolution to complete Stage 1.  


5.4.The Policy Committee co-chairs should get disputes on the agenda as soon as possible after 
being informed that a member wishes to initiate dispute resolution.  


6.5.Policy disputes originating in CMER will be framed and forwarded to the Policy Committee by 
the Administrator.  


7.6.Policy Committee co-chairs should seek additional clarification from the CMER co-chairs when 
they are unclear of the nature of a policy dispute or the technical issues involved.  


8.7.Technical disputes from CMER will also be framed and forwarded to Policy by the 
Administrator. Handoff to Policy may include written or oral presentations by the parties to the 
dispute or the CMER co-chairs detailing the issues so that Policy has enough information to 
begin considering the dispute.  


9.8.The initiation of dispute resolution should be recorded in the formal meeting minutes and the 
Board should be notified through the Administrator.  


10. 9. The Policy Committee co-chairs are responsible for setting up a dispute resolution discussion 
and can employ a variety or combination of methods to attempt to resolve the dispute. The 
method selected and the time period available for resolution should be announced to the Policy 
Ccommittee via e-mail before the first meeting at which that the dispute is scheduled to be 
discussed. The following are suggested methods for seeking resolution. Other methods not listed 
may be equally effective.  
a. Placing the dispute on the agenda where it will be aired and the group will attempt to come to 


consensus through a normal chair facilitated discussion.  
b. Asking for and distributing written discussions of the disputed issues and potential solutions 


from the party or parties requesting dispute resolution and response from those with 
opposing views. This exchange would have to be scheduled so that discussion leading to 
potential consensus could occur on time.  


c. Asking an impartial volunteer from the group to mediate the dispute and facilitate an attempt 
to reach consensus.  


d. Adding a fact-finding step to any one of the above methods to insure that the decision is 
properly informed on the issues of the dispute. Fact-finding would have to be scheduled so 
that discussion leading to potential consensus could occur on time.  


e. Seeking outside technical advice.  
f. Arranging for discussion outside of formal Policy Committee meetings to facilitate 


agreement among disputing parties.  
g. Reaching consensus on a customized method of addressing the dispute as long as it can be 


accomplished within the allotted time period.  
1110. If consensus is reached within the at Policy Committee, dispute resolution is terminated. The 


consensus agreement should be recorded in the formal summary of the Policy Committee 
meeting.  


1211. If consensus is not reached, any participating Policy Committee caucus the party initiating 
dispute resolution may elevate the dispute to Stage 2.  
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Guidance for Dispute Resolution Stage 2 for CMER and the Policy Committee  
1. The Board may impose Stage 2 of dispute resolution.  
1. Issues not resolved in Stage 1 are elevated to Stage 2 by a request from a Board approved CMER 


member or a Policy Committee caucusmember to the CMER or the Policy Committee co-chairs, 
respectivelyas appropriate. The time period is initiated at the next regularly scheduled CMER or 
Policy Committee meeting or 30 days following the request, whichever is shorter. The initiation 
of Stage 2 dispute resolution must be recorded in the formal summary of the next meeting in 
which it was formally invoked.  


2. Within one month of the initiation of Stage 2: 
a) If within CMER, CMER must agree if technical disputes will be resolved through mediation 


or arbitration. 
b) If within the Policy Committee, the Policy Committee must agree if policy disputes require 


technical support through CMER and if resolution can be achieved through mediation or 
arbitration, with mediation being the default. 


2. Since Stage 1 disputes arising at CMER are not complete until they have been considered at 
Policy, Stage 2 is not requested at CMER. However, where disputes are fundamentally technical 
in nature, Stage 2 dispute resolution should be conducted with CMER participation (see # 4 
below).  


3. Issues not resolved in Stage 1 are elevated to Stage 2 by a request from a Policy Committee 
member to the CMER or the Policy Committee co-chairs, as appropriate. The time period is 
initiated at the next regularly scheduled CMER or Policy Committee meeting or 30 days 
following the request which ever is shorter. The initiation of Stage 2 dispute resolution must be 
recorded in the formal summary of the next CMER or Policy Committee meeting.  


3. The Administrator should have a qualified individual with experience in natural resources 
dispute resolution and mediation and/or arbitration acceptable to all parties and is available for 
the task on short notice.  


4. Policy, in consultation with CMER, must decide whether the primary disputed issue(s) are 
technical in nature or fundamentally policy related so that Stage 2 can be conducted with the 
appropriate involvement of Policy and/or CMER. This decision can be made concurrently with 
the decision on the Stage 2 process (see #5 below) and selection of a mediator or arbitrator (see 
#6 below).  


5. Within one month of the initiation of Stage 2, Policy must agree on whether to employ mediation 
or arbitration.  


6. Policy, in consultation with CMER where appropriate, must select a mediator or arbitrator to 
conduct the Stage 2 process. This should be completed concurrently with making  decision on 
the Stage 2 process.  
Because the forest practices rules require that a mediator or arbitrator be selected within one 
month of the date that Stage 2 is initiated and that Stage 2 must be completed within three 
months, the Administrator should be familiar with a list of qualified individuals with experience 
in natural resources dispute resolution and mediation and/or arbitration. This familiarity will 
facilitate selection of a qualified person that is acceptable to all parties and is available for the 
task on short notice.  


74. The Administrator should assist the mediator or arbitrator as needed to:  
• Identify the disputed issue(s);  
• Introduce the parties; and  
• Set up meeting dates, times and location.  


85.  If consensus is reached within the at Policy Committee or within CMER, reached at CMER 
and affirmed at Policy Committee, dispute resolution is terminated. The consensus agreement 
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must be recorded and distributed to the appropriate committee.TFW stakeholders 
96.  In the case of Stage 2 dispute resolution in CMER, CMER will follow its dispute resolution 


process as described in its Protocols and Standards Manual. Unresolved CMER issues will be 
forwarded to Policy. In the case of Stage 2 dispute resolution in Policy,In the case of mediation, 
if consensus is not reached, the Administrator will forward the issue(s) and relevant information 
to the Board.reports the issue(s) and results to the Board.  


107. Results of Stageep 2 should be recorded in the official CMER and Policy Committee meeting 
summary.  


 
PART 6. RELATED PROGRAM ELEMENTS  
6.1 Biennial Fiscal and Performance Audits  
Biennial fiscal and performance audits of the Adaptive Management Program are required by the 
forest practices rule, WAC 222-12-045(2)(e). The audits may be performed by DNR or other 
independent state agencies. However, the Administrator is responsible for ensuring the coordination 
of the development of these audits and reports. Both fiscal and performance audits will generally 
follow U.S. General Accounting Office auditing standards (GAO-03-673G), or other 
supercedingsuperseding standards issued by the Office of Financial Management (OFM), DNR, or 
other specific audit needs conveyed to the Administrator by the Board. Biennial performance audits 
will evaluate the goals, objectives, and key questions of the Adaptive Management Program.  
 
6.2 Biennial/Compliance Monitoring  
Compliance monitoring is a necessary component of a scientifically credible adaptive management 
program. DNR through WAC 222-08-160(4) is directed to “provide statistically sound, biennial 
compliance audits and monitoring reports to the Board.” DNR designs and conducts compliance 
monitoring to determine how well the forest practice rules are being implemented on the ground. 
Compliance monitoring results will be reported to the Forest Practices Board, to CMER through the 
Adaptive Management Program Administrator, and to others as directed by the Board. Together 
with the products and recommendations of the Adaptive Management Program, compliance 
monitoring and reports will assist the Board in assessing if the goals of the Forest Practices Act and 
rules are being achieved.  
 
 
Appendix A Adaptive Management Program Ground Rules 
Appendix B Framework for Successful Policy Committee/CMER Interaction 
Appendix C Policy Committee Work Group Charter Template 
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Section 4 
Guidelines for Clearing Slash and Debris from 


 Type Np and Ns Water 
 
 
In cases such as those described in WAC 222-24-030(5), channel clearance, slash and debris that 
may reasonably be expected to plug new culverts on Type Np or Ns Waters must be cleared from 
the channel for an upstream distance of 50 feet.  Debris removed from the channel in these 
circumstances must be placed immediately downstream from the culvert and outside the 100-year 
flood level, or as otherwise required in an HPA approved FPA for a forest practices hydraulic 
project (FPHP). Slash and debris that are excluded from these cases include logs that are 
embedded along their length or at least substantially at one end, and slash buried under stable 
deposits of soil, rocks or woody debris.  Do not limb, buck, notch, or remove trees and logs that 
are to be left in the stream channel or are firmly embedded.  
 
Large accumulations of slash may contribute to the initiation or exacerbation of mass wasting 
events (e.g., debris slides and debris torrents), however, these events are expected to be rare 
because current forest practice rules prohibit the machine piling of slash and debris within 30 feet 
of unbuffered stream banks.  Likewise, limbing and bucking within the bankfull channel of Type 
S, F, Np waters, RMZ core zones, sensitive sites, or open water areas of Type A wetlands is 
prohibited (WAC 222-30-050(2)).  In the event that slash or debris must be removed from the 
channel within a Type S, F or Np Water, an HPA, issued by WDFW, DNR approved FPA for a 
forest practices hydraulic project (FPHP) is required in Type S, or F, or N Waters. An HPA may 
be required on Type Np or Ns Waters. For technical guidance, see Board Manual Section 5, 
Guidelines for Forest Practices Hydraulic Project.    
 
The benefits of retaining slash are tied to soil, fish and wildlife, and other public resources.  
Small woody debris (<4 inches diameter) provides cover for a variety of riparian-dependent 
amphibians and small mammals.  Green branches left over exposed soils may reduce erosion.  
Small woody debris in the water can provide important habitat for small fish (fry) and aquatic 
amphibians, and may trap leaf litter and other detritus.  Debris left on flood plains trap leaf litter 
and other detritus, which subsequently decomposes and enriches the soil.  Evidence also suggests 
that small accumulations of woody debris may moderate fine sediment transport to downstream 
reaches.  Large woody debris (>4 inches diameter and >1.5 times bankfull width in length) may 
provide important structural components to stream channels, trapping beds of gravel that are used 
by fish for spawning, and as habitat for aquatic invertebrates. Floodwater flowing around large 
woody debris scours pools, which become habitat for more abundant and larger fish.  While Type 
Np and Ns Waters are not fish bearing by definition, woody debris in these waters are important 
for helping to abate excessive erosion during peak flows and for providing recruitment of debris 
which if eventually moved down stream may become beneficial structures for fish habitat in 
Type F and S Waters.  
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Guidelines for Forest Roads 
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PART 1. OVERVIEW 
Background 
Historically, studies have identified forest roads as sources of sediment delivery to streams in 
Washington’s forests. Roads can deliver sediment for a variety of reasons including past 
practices, neglected maintenance, natural processes, and catastrophic events.  
 
Introduction 
This manual provides guidelines to help implement the forest practices road construction and 
maintenance rules. Correct implementation of current forest practices rules is assumed to 
minimize runoff water and sediment delivery to typed waters.  
 
Research has demonstrated that well designed and properly maintained roads minimize impacts 
to public resources and at the same time, reduce operating costs. This manual includes Best 
Management Practices (BMPs) for forest road location, design, construction, and maintenance 
(which includes abandonment). The BMPs are grouped into types of activity. For example, ditch 
construction and maintenance are both under the topic “Ditches.”  
 
The listed BMPs will not address every situation nor are all BMPs appropriate for every road. 
The intent of the BMPs is to provide decision makers with as much flexibility and choice as 
possible in planning road design, construction, and maintenance activities. If the listed BMPs do 
not address your situation, you may propose site-specific solutions to the Department of Natural 
Resources (DNR).   
 
Use of BMPs depends on many factors, including the potential to cause damage to a public 
resource. For example, timber hauling on a road near a stream may require a higher level of 
maintenance than a road located away from a stream.   
 
A forest practice activity that includes construction or performance of work within the stream 
bed or bank of any S, F or N Water is considered a forest practices hydraulic project (FPHP) and 
may require a FPA (see WAC 222-16-050). For guidelines on planning and designing hydraulic 
projects, see Board Manual Section 5, Guidelines for Forest Practices Hydraulic Projects. 
 
The manual also provides information on Road Maintenance and Abandonment Plans (RMAPs) 
and the Family Forest Fish Passage Program. All italicized words are in the attached glossary. 


PART 2. ROAD MAINTENANCE AND ABANDONMENT PLANNING 
2.1 Road Maintenance and Abandonment Plans 
Road maintenance and abandonment plans (RMAPs) are required for all forest landowners. 
Large forest landowners must prepare a full RMAP for all of their ownership per WAC 222-24-
051 and small forest landowners must follow the RMAP requirements in WAC 222-24-0511. 
Landowners submit RMAPs to the DNR.  
 
Forest landowners are responsible for maintaining all of their forest roads to the extent necessary 
to prevent potential or actual damage to public resources. This includes both forest roads listed 
within an RMAP and those forest roads that are exempt from RMAP requirements, such as 80/20 
small forest landowners (SFL). The 80/20 SFLs are those who own a total of eighty acres or less 
of forest land and are not required to submit an RMAP for any block of forest land that contains 


 B3-2 







Board Manual - 8/2011    DRAFT         Forest Roads 


twenty contiguous acres or less (WAC 222-24-0511). The type and extent of an RMAP depends 
on whether a landowner is classified as a large or small forest landowner. See WAC 222-16-
010, for the complete definition of “forest landowner.”  
 
Large forest landowners are defined in rule as harvesting more than two million board feet of 
timber per year from their forest land in Washington State. Large forest landowner RMAP 
requirements are described in WAC 222-24-051.  
• All large forest landowner forest roads under ownership at that time were included in 


approved RMAPs by July 1, 2006. Part 2.2 of this manual addresses how landowners amend 
RMAPs to include forest lands acquired since 2006.   


• Road work in the approved RMAPs need to be completed by October 31, 2016 or by the 
extension deadline October 31, 2021 if approved by DNR per WAC 222-24-051(8). 


 
Small forest landowners are defined in rule as landowners that:  
• Harvest an annual average of two million board feet or less of timber from their forest land in 


Washington State;  
• Have harvested at this level for the past three years; and  
• Do not plan to exceed this annual average harvest level for the next 10 years, WAC 222-16-


010.  
 
For SFLs that do not meet an exemption to increase their annual timber harvest level over two 
million board feet, an RMAP will be required for their property (RCW 76.13.120).  
 
SFL RMAP requirements are based on the size of forest land holdings (WAC 222-24-0511).  
• DNR provides all SFLs with an educational brochure outlining road maintenance standards 


and requirements, regardless of whether or not the landowner has an RMAP or is required to 
complete a checklist RMAP with their forest practices application/notification (FPA/N) for 
harvest (RCW 76.09.420). 


• No RMAP is required for 80/20 SFLs.  
• A checklist RMAP is required with each FPA/N for timber harvest (including salvage) for 


SFLs that have ownership greater than 80 acres or have an individual parcel more than 20 
contiguous acres.  


• If an SFL submits an RMAP, other than a checklist RMAP, the following options apply:  
o Follow the RMAP schedule. 
o Ask DNR to approve changes to the RMAP schedule. 
o Cancel the RMAP by providing written notification to DNR. After cancelation of a  
 RMAP all future timber harvest FPA/Ns must include an RMAP checklist. 


 
RMAP Review  
The Departments of Ecology and Fish and Wildlife, affected tribes, and interested parties 
(stakeholders) have the opportunity to review existing approved RMAPs, revised RMAPs 
prepared for extension requests, and annual work plans and schedules for forest landowner road 
systems. Formal review opportunities for stakeholders will be offered prior to DNR’s decision to 
approve/disapprove an RMAP extension and/or annual work plans. Early, informal 
communication is encouraged between forest landowners and stakeholders about road concerns 
and priorities to help prepare all parties for the review. 
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Stakeholders will receive copies of all written documentation addressing changes to approved 
RMAPs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RMAP Extension 
Large forest landowners operating under an RMAP, and small forest landowners who choose to 
operate under an RMAP, may apply for an extension of their RMAP completion deadline for up 
to five years (October 31, 2021). Landowners are strongly encouraged to provide adequate time 
for DNR and all other reviewers to assess the extension area for the revised RMAP. If the 
landowner’s property is not accessible due to conditions such as inclement weather conditions, 
the extension may not be approved. Landowners are encouraged to submit their extension 
requests as early as possible. The last date an RMAP extension can be requested is 120 days 
prior to the initial RMAP’s anniversary date in 2014. Upon receipt of a complete extension 
request, stakeholders will have at least 45 days to review a revised RMAP. See timeline below.  
 
Requests for an RMAP extension require a revised RMAP that contains the following: 
• Extension request form, 
• Prioritization and tracking form, 
• Maintenance and storm strategy form,  
• Accomplishment scheduling worksheet (this schedule demonstrates all remaining RMAP 


work that will be completed through the extension performance period),  
• Annual accomplishment and planning report  (summary of all RMAP work), and 
• Map(s), specific to the extension request area, showing fish passage barriers and road 


segments requiring work. 
 
All the standardized forms listed above and detailed instructions on how to fill out the forms are 
available on DNR’s website 
at www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx.  


Submit Extension 
Request & 


Revised RMAP 
Packet 


Stakeholder 
Review 


DNR Review & 
Meet w/ 


Landowner 


DNR Extension 
Decision 


Landowner Annual 
Work Plan 
Preparation 


Stakeholder & 
DNR Review of 


Annual 
Worksheet/Report 


120 Days Prior 
to the 


Anniversary 
Date 


75 Days Prior to 
the Anniversary 


Date 


30 Days Prior to 
the Anniversary 


Date 


Landowner Submits Annual 
Accomplishment Worksheet and 


Annual Accomplishment and 
Planning Report  


45 Days 


DNR Decision 


Day 0 


RMAP 
Anniversary 


Date 
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The revised RMAP needs to contain the following elements documented on the applicable forms 
and map(s): 
1. An adjusted RMAP accomplishment scheduling worksheet describing how remaining work 


will be completed on a generally even-flow basis by the extension deadline. The RMAP 
accomplishment schedule shows how all remaining work will be prioritized using the worst 
first principle (how the worst problems will be addressed as the highest priority per WAC 
222-24-051(3), (4) and (6)), see Prioritizing RMAP Work section below. Required road work 
that is scheduled needs to correspond with locations shown on the forest landowners’ maps. 
 


2. Assessment and documentation on the RMAP accomplishment scheduling worksheet of all 
remaining fish passage barriers, including the dates that fish passage barriers have been 
removed or fixed. The accomplishment scheduling worksheet needs to demonstrate how the 
work is being completed consistently on a generally even-flow basis throughout the 
remaining performance period. This will avoid planning and completing a disproportionate 
majority of the work at the end of the extended RMAP performance period. Scheduled fish 
passage barrier work needs to correspond with point locations shown on the forest 
landowners’ maps. 


 
3. Maps showing an inventory of existing conditions for the road system. Road locations need 


to correspond to the work listed in the adjusted scheduling worksheet. For consistent 
reporting, use DNR Section or Township base maps (or other comparable map(s); or DNR 
compatible GIS map products). DNR will accept a range of map(s) from 1:12,000 through 
1:60,000 scale. The following elements need to be included on each map: 
• Current existing RMAP boundary as well as the boundaries for the RMAP extension 


area(s). 
• All forest roads including:  


o Roads and/or road segments requiring work to meet forest practices rule standards. 
o Roads and/or road segments proposed for abandonment (WAC 222-24-052(3)). 
o Stream adjacent parallel roads (identify segments) (WAC 222-16-010). 
o Orphaned roads, and specify those with potential resource risks. 


• All fish passage barrier locations. 
• Type A and B wetlands, as identified on the DNR forest practices wetland GIS layer that 


lie adjacent to or are crossed by roads.  
• Stream locations and water type(s) as identified on the DNR hydrography GIS layer. 


 
Landowners may place additional work elements on the map that have been included in their 
RMAP accomplishment scheduling worksheet, such as replacing or removing undersized 
water crossing structures (non fish) or other road work necessary to minimize sedimentation 
to typed waters or wetlands (e.g., sidecast pullback, surface water management, etc.). 
 


Field Assessment and Screening 
Landowners will need to complete an on-the-ground assessment  of any portion of the road 
system that has not already been assessed or when the initial assessment has been rendered 
inadequate because of major changes that occurred before the RMAP work was complete (e.g., 
storm damage, landslides or new property acquisition).  
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The on-the-ground assessment should include, but is not limited to review of the following 
elements associated with each road segment not meeting current forest practices rule standards: 
1. Barriers to fish passage. Water crossing structures need to pass all fish at all life stages 


(WAC 222-24-010(2)). 
 


2. Undersized culverts or other inadequate water crossing structures on non-fish habitat streams.  
 


3. Mass wasting (landslides) from unstable areas that are affected by roads and threaten public 
resources and/or public safety. 


 
4. Sediment delivery to typed waters or wetlands. 


 
5. Stream adjacent parallel roads. 


 
6. Interruption of natural drainage patterns where roads intercept springs, seeps, and typed 


water; including water that is routed out of its natural channel or flow pattern.  
 


7. Road ditches that drain into streams or wetlands. 
 
Refer to the maintenance and storm strategy form for more detailed guidance on road 
assessment. The form is located 
at www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx.   
 
Prioritizing RMAP Work 
Prioritization needs to address the worst situations first, that is, on areas with the highest 
potential to damage public resources. Prioritization can take place after landowners assess road 
improvement work needed. In assessing priorities, landowners should consider locations where 
many small problems exist, and when combined, increase the potential to harm public resources 
at the watershed scale. Landowners are encouraged to work with the Departments of Ecology 
and Fish and Wildlife, affected tribes, and interested parties on prioritizing their RMAP work; 
this will facilitate the efficiency of RMAP review. 
 
Work schedules within RMAPs should be based on each landowner’s RMAP priorities (not 
necessarily in this order): 
1. Restoration of fish passage beginning with barriers that affect the most stream miles of fish 


habitat above the blockage. 
 


2. Repair or maintenance work to reduce sediment delivery from surface erosion and/or mass 
wasting. 


 
3. Repair or maintenance work to disconnect road drainage(s) from streams. 


 
4. Repair, maintenance, relocation, or abandonment of stream-adjacent parallel roads with an 


emphasis on reducing water and sediment delivery from the road to the stream. 
 


5. Repair or maintenance work which keeps streams in their natural channels, route 
groundwater onto the forest floor, and drains ditchwater onto the forest floor and not into the 
stream.  
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6. Repair or maintenance work which can be undertaken with the maximum operational 


efficiencies, getting the maximum amount of work done with available landowner funds, and 
achieving the most improvement in resource protection as early as possible in the planning 
period. 


 
RMAP Annual Review  
Each year on the anniversary date of the plan’s submittal, landowners need to report in the forms 
listed below a current RMAP summary, work accomplishments for the previous year, work 
proposed for the upcoming year. Any modifications, including storm damage, landslides or new 
property acquisition (Part 2.2), need to be incorporated into both forms  
• Annual accomplishment and planning report (summary of all RMAP work), and 
• Accomplishment scheduling worksheet (work accomplishments for the previous year, work 


proposed for the upcoming year, and any modifications to the existing plan) 
 
The forms and instructions on how to fill out these forms are available on DNR’s website 
at www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx. 
 
The annual accomplishment and planning report needs to illustrate the cumulative progress 
towards achieving the scheduled RMAP goal to determine if even flow is being met through 
reporting the percentage of roads improvement completed in each road management block 
contained within landowners RMAP. In order to meet the requirements in WAC 222-24-051, the 
annual accomplishment and planning report and the accomplishment scheduling worksheet need 
to include the following: 
1. An annual accomplishment and planning report identifying: 


• Total miles of road within the plan, as well as miles of completed road improvement from 
the previous year and proposed road improvement for the upcoming year.  


• Total miles of roads needing abandonment, as well as miles of completed road 
abandonment from the previous year and proposed road abandonment for the upcoming 
year. 


• Total miles of orphan road within the plan, as well as miles of orphan road mitigated 
from the previous year and roads proposed for mitigation in the upcoming year. 


• Total number of fish passage barriers within the current RMAP. 
• Total number of fish passage barriers that have been removed/fixed from the previous 


year and barriers that have been proposed to be removed/fixed in the upcoming year. 
• Approximate number of stream miles of fish habitat access restored.  
 
Locations of the RMAP work listed above needs to be documented on Geographic 
Information System (GIS) shapefile, electronic spreadsheet, and/or paper map(s). 
 


2. All scheduled work within the last planning period that was not completed as specified on the 
accomplishment scheduling worksheet. The accomplishment scheduling worksheet needs to 
show how this work has been rescheduled for completion in subsequent years. 
 


3. Any additional information pertaining to work that needs to be added  or removed on the plan 
(e.g., purchasing new lands, storm damage, or unforeseen circumstances that have altered 
existing road networks that have not been brought up to forest practices rule standards) needs 
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to be explained on the annual accomplishment and planning report and added to the 
accomplishment scheduling worksheet. 


 
4. Detailed scheduling information relating to work that is to occur within the next year (i.e., 


before the next accomplishment scheduling worksheet). 
 


The DNR, in consultation with Departments of Ecology and Fish and Wildlife, affected tribes, 
and other interested parties will review the progress of the RMAP on an annual basis to 
determine if the RMAP is being implemented as approved. The DNR will notify the landowner 
about any concerns that may need further work or approval within 45 days of receiving the 
annual accomplishment and planning report and accomplishment scheduling worksheet. 
 
Review and Reporting of RMAP Data 
Data is reported by landowner’s on revised RMAPs, annual reports and schedules, and is 
reviewed by DNR, landowners, and stakeholders. Landowner RMAP information is submitted to 
DNR on standardized forms, paper maps, electronic spreadsheet(s), and/or GIS spatial formats. 
After verifying that RMAP reports are complete and include all required elements, DNR will 
distribute the RMAP materials to the stakeholders for review.  
   
The DNR distributes to stakeholders and publishes the annual forest practices habitat 
conservation plan (HCP) report summarizing annual RMAP work accomplished. The annual 
RMAP accomplishment report consists of RMAP data collected by each region which is 
combined to provide stakeholders with a statewide picture of the RMAP program status. The 
annual forest practices HCP report is located on DNR’s Forest Practices website 
at http://www.dnr.wa.gov/BusinessPermits/ForestPractices/Pages/Home.aspx.    
 
DNR has created an RMAP database to track large landowners’ progress towards meeting 
RMAP obligations. RMAP stakeholders can use the database to review the work being 
completed by landowners on their RMAP(s). A year is assigned to each data location, 
communicating when the work is planned or was completed. This database can be represented 
spatially in GIS which will allow stakeholders to run limited queries on a watershed basis. This 
database and its narrative can be found on the DNR’s website 
at www.dnr.wa.gov/BusinessPermits/ForestPractices/Pages/Home.aspx.    
 
RMAP Completion 
Landowner’s RMAPs will be considered complete when all roads within the RMAP have been 
brought up to forest practices rules standards and validated by DNR. The following elements 
describe the process DNR will follow. 
• DNR will consult with the Departments of Ecology and Fish and Wildlife, affected tribes, 


and interested parties prior to issuing a final acceptance of the RMAP.  
• DNR will provide, in writing, confirmation to the landowner that the RMAP(s) is complete.  
• Written confirmation of completion will be distributed to the Departments of Ecology and 


Fish and Wildlife, affected tribes, and interested parties.     
 
Upon completion of an RMAP, landowners will maintain all existing roads according to forest 
practices rules standards. 
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2.2 Changes in Ownership 
An approved RMAP is a continuing forest land obligation only for large forest landowners per 
WAC 222-20-055.  


 
If you are a large forest landowner and purchase forest land with an RMAP, you have the 
following options: 
• Follow the RMAP schedule. 
• Ask DNR to approve changes to the RMAP schedule. 


 
If you are a large forest landowner and purchase forest land without an RMAP, contact DNR for 
assistance in developing a plan and maintenance schedule.  
If you are a small forest landowner and purchase land with an RMAP (other than a checklist 
RMAP), you have the following options:  
• Follow the RMAP schedule. 
• Ask DNR to approve changes to the RMAP schedule. 
• Ask DNR to cancel the RMAP.  


2.3 Family Forest Fish Passage Program  
Small forest landowners are eligible for the Family Forest Fish Passage Program. This voluntary 
cost-share program provides financial assistance for removing fish passage barriers and 
replacing them with fish passable structures. The fish passage barrier must be located on forest 
land and cross a Type S or F Water.  
 
A fish passage barrier is determined by the state and is any artificial (human-caused) in-stream 
structure that impedes the free passage of fish. “Fish” includes all life stages of resident and 
anadromous fish. Cost share rates range from 75%-100%.  
 
For an application and information, see www.dnr.wa.gov/fffpp or contact the Small Forest 
Landowner’s Office at any DNR region office. 


PART 3. ROAD LOCATION AND DESIGN  
(Rules are in WAC 222-24-015, WAC 222-24-020, and WAC 222-24-026.) 
 
The location of a road may have long-term effects on construction and maintenance costs, safety, 
and public resources. A well located, designed, and constructed road balances current and future 
needs with construction and maintenance costs. Base the final road location on field verified 
information, BMPs, and local knowledge. 


3.1 Location BMPs  
When necessary to cross water, find the optimal water crossings first. See 6.1 General Water 
Crossing BMPs. Then and locate roads to: 
• Utilize topographic features such as benches, ridges, and saddles.   
• Use natural grade breaks to locate drainage structures. This prevents long continuous ditches. 
• Avoid crossing or constructing roads adjacent to wetlands. When wetlands are present, refer 


to WAC 222-24-015(1) for an ordered list of choices for road location and construction. 
Recommendations on wetland restoration, enhancement or replacement are in Board Manual 
Section 9, Guidelines for Wetland Replacement by Substitution or Enhancement. 
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• Disconnect the road drainage from typed waters. 
 


Reduce risks to public resources by minimizing the amount of roads in the following locations:  
• On side slopes greater than 60%. 


o If you plan to construct roads in these areas, you may be required to use full bench 
construction techniques.  


• On unstable slopes and landforms. For guidance, see Board Manual Section 16, Guidelines 
for Evaluating Potentially Unstable Slopes and Landforms. 
o If you plan to construct roads in these areas, you may need to perform additional 


environmental review (see WAC 222-16-050, Class IV-special). 
• In areas with a history of road failures or slides.  


o If you plan to construct roads in these areas, research the factors that contributed to the 
failures and plan to avoid past road location, construction and maintenance techniques. 
You may be required to perform additional environmental review (see Board Manual 
Section 16, Guidelines for Evaluating Potentially Unstable Slopes and Landforms and 
WAC 222-16-050, Class IV-special). 


• Within 200 feet of typed waters.  
o Note:  New stream adjacent parallel roads require an ID interdisciplinary team.  


• In or near seeps and springs.  
o If you plan to construct roads through seeps and springs, maintain the natural flow 


patterns around them. The flow pattern often has wetland indicator plants and soils. 


3.2 Design BMPs 
Once you have selected a road location, design the road to minimize sediment delivery to typed 
waters by:   
• Including adequate drainage structures for anticipated surface and intercepted sub-surface 


flow.  
• Ensuring the sub-grade and surface can support log and rock haul during the planned season 


of road use.  
• Not constructing sunken roads. These are roads lower than the surrounding ground level, and 


do not drain properly. Sunken roads occur on gently sloped land where cut and fill is 
unnecessary. In these locations, it may be necessary to build up the road surface so that water 
drains away from the road surface. 


• Incorporating grade breaks to avoid long, continuous road grades.  
 
Design the road shape (crowned, inslope, outslope) to support the anticipated haul of timber, 
rock, etc. Figure 3.1 shows cross section views of road sub-grades by type of road shape. Table 
3.1 offers a comparison chart to help determine the best road design for your location. 
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Crowned 


 
 
 
 
Inslope 


 
 
 
 
Outslope 
 


 
 


Figure 3.1 Road shape designs 
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Table 3.1 Comparison Chart for Road Shape 
 Inslope Outslope Crown 
Road surface 
shape 


Drains towards the cut 
slope using the road or 
ditches.  


Drains towards the fill 
slope using dips, not 
ditches.  


Drains both directions 
with high point in center 
of road. 


Construction 
requirements 


Requires more 
excavation and clearing. 


Requires less excavation 
and clearing.  


Will require excavation 
and clearing quantities 
between inslope and 
outslope. 


Maintenance 
requirements 


Road surface  
 
Ditch and relief 
structures 
 


Road surface  
 
Dips  
 
Fill slopes – vegetation 
or stabilization  


Road surface  
 
Ditch and relief 
structures 
 
Fill slopes – vegetation 
or stabilization  


Erosion 
concerns 


Road surface 
 
Ditches  
 
At relief culverts and 
outlets 


Road surface 
 
Fill slope  
 
Dips and dip outlets 


Road surface 
 
Ditches 
 
At relief culverts and 
outlets  
 
Fill slopes  


Where to use When keeping runoff 
water in the ditch is 
critical to controlling 
sediment delivery. 
 
Unstable or erodible fill 
slopes  
 
Steep grades  
 
When hauling in ice or 
snow conditions 


Rocky or well drained 
soils 
 
Where unable to 
maintain ditches 
 
Stable fill slopes    
 
On temporary or spur 
roads that are less than 
8% grade. 


Unstable or erodible fill 
slopes  
 
Steep grades  
 
When hauling in ice or 
snow conditions 
 
High traffic roads 


Where not to 
use 


Where ditches and relief 
culverts have high 
probability of clogging. 
 
Where ditches cannot be 
constructed. 


Steep road grades  
 
High traffic roads 
 
Unstable fill slopes 
 
Where safety concerns 
exist, such as for use 
during ice or snow.  


In areas, where 
outsloping the road is 
adequate. 
 
Temporary roads 
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PART 4. ROAD CONSTRUCTION AND MAINTENANCE 
Road construction techniques are important to prevent potential and actual damage to public 
resources.  


4.1 General Construction BMPs  
(Rules are in WAC 222-24-030) 
 
• Provide road construction operators with well-marked road locations, readable road design 


information, and clear instructions.  
• Supervise road construction operators to: 


o Ensure road width and cut depths match design specifications. 
o Respond to unanticipated circumstances. 


• Construct roads when moisture and soil conditions are not likely to result in excessive 
erosion and/or soil movement. 


• Minimize the area of soil disturbance during construction. 
• Place all clearing debris and slash (such as tree limbs, stumps and brush) outside the road 


prism. 
• For roads near typed water, place all clearing debris on the downhill side of the road at the 


toe of the road fill. This can trap sediment.  
• New, non-compacted roads may need time to settle (several weeks or more) before rock or 


timber haul. 
• Place a geotextile fabric over an inferior sub-grade before applying the surfacing material. 


This spreads vehicle load over the entire sub-grade and helps prevent the surfacing rock from 
sinking into the sub-grade soil. 


• When crossing wetlands, follow the ordered list of choices for road location and construction 
in WAC 222-24-015(1). Recommendations on wetland restoration, enhancement or 
replacement are in Board Manual Section 9, Guidelines for Wetland Replacement by 
Substitution or Enhancement. 


4.2 Compaction and Stabilization  
(Rules are in WAC 222-24-030 and WAC 222-24-035.) 
 
General Compaction BMPs 
Compaction of the embankment, road sub-grade and landings ensures a solid earthen structure.  
• Compacting the embankment reduces potential failure and surface erosion. 
• Compacting the sub-grade extends the life of the running surface. It also reduces sediment 


runoff from the pumping of fine sediments upward into the road ballast and surfacing.   
• Compacting the road surface and landings can shorten the settling time, extend rock surface 


life, and reduce sediment production during rainy weather. 
 
For best compaction results: 
• Place soil in 1 to 2 foot layers and run excavation equipment over the entire width of the lifts.  
• Avoid incorporating organic material into any area to be compacted. 
• Compact during optimal soil moisture conditions. Determine this through observation and 


experience with different soil types. In soils with silt or clay, ideal soil moisture content is 
when you can squeeze the soil into a cohesive ball without having water form on the outside.  
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Special Case BMPs 
In some instances, apply these additional techniques to enhance the sub-grade and road surface:  
• On heavily used roads or where rock is expensive, use a roller to compact the sub-grade and 


surfacing. This extends the life of the road by: 
o Reducing the water intrusion. 
o Reducing the wear. 
o Improving the sub-grade’s durability. 
o Maintaining the crown. 
o Enhancing the surfacing. 


 
For this technique: 
• Place surfacing in layers before compacting.  
• Compact in several passes depending on the layer thickness. When there is no visible 


deformation of the surface, compaction is complete. 
• If the sub-grade or surface rock is dry, spray on water or use a roller with a built in spray bar. 
• If using a vibratory roller: 


o Place surfacing in 4 to 6 inch layers before compacting. 
o Compact until a sheen of water and fines rise to the surface. 


• Use hard, angular rock that has a full range of fragments to tightly pack the road surfacing.  
 


Stabilization BMPs 
Stabilize all disturbed soils that have a potential to deliver sediment to typed waters. Stabilization 
methods include establishing vegetation and covering exposed soils with bio-matting, straw, tree 
boughs, or hydro mulching. 
 
Waste soil (spoil) deposit areas should be located where material will not enter any typed waters 
if erosion or failure occurs. An area with stable, shallow slope topography is best suited for a 
spoil area. Compaction of spoil deposit areas reduces potential embankment failures, surface 
erosion, and helps fit material into waste areas. Apply the compaction techniques to spoil deposit 
areas: 
• For best results, handle spoils when they are dry. Handling super-saturated material may 


require sediment controls (e. g., silt fence, berms, straw).   
• Seed or plant disturbed soils with non-invasive plant species (native plants are preferred). 


Consider adding fertilizer and/or mulch if the site has poor nutrient quality and/or organic 
content.    


4.3 Erosion Control  
Erosion control measures are necessary if exposed soils can deliver sediment to typed waters. 
The key to controlling sediment is to control erosion. The best way to control erosion is to 
prevent it by:  
• Covering all exposed soils with non-invasive plant species as soon as possible (native plants 


are preferred). Until the area can be vegetated, apply straw, logging slash or fiber mats to the 
exposed soil to prevent erosion from raindrop splash. This not only protects and holds soil 
particles from the erosive effects of rainfall; it also prevents the spread of noxious weeds. 


• Scheduling construction during dry soil conditions.  
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4.4 Sediment Control  
The goal of sediment control is to create a stable, dispersed, non-erosive drainage pattern. This 
minimizes potential or actual sediment delivery to typed waters. Where needed, sediment control 
BMPs include:  
• Excavating dead sumps to intercept and settle sediment-laden water. 
• Building sediment traps in ditch lines to create small sediment settling pools. Make sediment 


traps from rock, straw wattles, or sand filled bags. Orient the traps so they dip in the center 
and curve slightly. This keeps the flow centered in the ditch.  


• Installing slash filter windrows to intercept sediment at the toe of fills over water crossings. 
• Installing a secondary ditch or a raised berm over water crossings.  
• Placing straw wattles, silt fencing, or slash filter windrows perpendicular to the hill slope to 


slow down and disperse water flow. 
 
Use sediment traps, silt fences or dead sumps only as temporary or remedial measures because 
they require continuous maintenance. Install temporary sediment traps in any of the following 
situations: 
• If erosion or sediment is likely to deliver to typed waters. 
• If roads are built of erosive, native soils. 
• If cut and fill slopes are difficult to vegetate. 
 
BMPs for roads within 200 feet of typed water  
Apply one or more of the following techniques on roads built of erosive native soils, or are likely 
to have ditch erosion, or have cut or fill slopes that are difficult to vegetate:  
• Grass seeding. 
• Armoring ditches. 
• Constructing catch basins. 
• Constructing temporary sediment traps. 
• Rocking road surfaces near water crossings. 
 
In situations where sediment control devices need to be used long-term consider surfacing that 
requires little to no maintenance such as chip sealing or paving portions of roads. 


4.5 Vegetation BMPs 
Consult with the Natural Resource Conservation Service, a county extension office or a State 
resource agency (DNR, Ecology, Agriculture) to determine the type of seeds and/or plants to use. 
Factors to consider are:  
• Type of soils and soil conditions, including moisture content and degree of compaction.   
• Available seed/plant sources (native plants are preferred). 
• Costs and methods of seeding or planting.  
• Avoiding invasive plant species.  
• Matching the time of year the site is accessible with the appropriate planting of seed and/or 


plants. 
• Topographic aspect, north or south facing slopes.  
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When applying grass seed to exposed soils: 
• Consider using straw blankets or loose straw if soil moisture is low. Apply straw 3-6 inches 


thick.    
• Seed during times of year that will allow germination without additional site visits to apply 


water. 


4.6 Grading  
To protect the sub-grade, grade a road before the surface reaches severe stages of pothole 
formation, wash boarding, or it begins to pool water. Grade only as needed to maintain the 
surface drainage and keep the sub-grade from becoming saturated.   
 
Grading BMPs 
• Determine the cause of potholes and wash boarding and fix the problem. The problem is 


usually standing water.  
o Cut out potholes and wash boarding. Pull road surfacing back onto running surface. This 


reduces water penetration and sub-grade saturation. Long-term solutions include restoring 
the road crown, adding rock, adding culverts, and ditching to reduce water in the road 
prism.   


• Remove berms except those needed to carry water away from unstable slopes and/or typed 
waters.  


• Compacting the graded surface with a roller will: 
o Seal the surface and retain fines. 
o Reduce potholes.  
o Reduce wash boarding. 


 
Avoid the following practices: 
• Unnecessary removal of all vegetation in functioning ditches.  
• Undercutting the fill or cut slopes. 
• Pushing sediment over steep slopes above typed waters. 
• Burying vegetation, logging debris and slash into the road running surface or sub-grade. 


(Decomposition of this material will leave holes in the road surface. Traffic on this surface 
may cause sediment delivery to typed waters.)  


4.7 Roadside Vegetation Maintenance 
The purpose of roadside vegetation maintenance is to increase visibility, improve safety, control 
noxious weeds, and to keep roots from interfering with the roadbed and ditches. Methods include 
chemical application, hand brushing, and mechanical brushing. 
 
Roadside chemical application BMPs  
• Find and mark the location of all surface waters and wetland management zones immediately 


before applying roadside spray. 
• Mix chemicals in upland areas away from all typed waters and Type A and B Wetlands. 
• Prevent chemicals from entering any surface waters and Type A and B Wetlands and their 


buffers. 
• Follow all label instructions.  


o Know and follow regulations regarding chemical storage, handling, application, and 
disposal.  


 B3-16 







Board Manual - 8/2011    DRAFT         Forest Roads 


o Develop a contingency plan for spills, including clean-up procedures and proper 
notification. Keep this plan on site during operations.  


o Apply chemicals during optimum weather conditions and optimum times for control of 
target vegetation. See Board Manual Section 12, Guidance for Application of Forest 
Chemicals. 


 
Mechanical Brushing BMPs 
• Remove brush to a width that allows proper maintenance functions such as grading, trimming 


shoulders, pulling ditches, and cleaning headwalls. 
• Upon completion, remove all debris and/or slash generated during mechanical brushing that 


will interfere with proper function of ditches or culverts. 


PART 5. LANDINGS  
WAC 222-24-035(1) states, “Locate landings to prevent potential or actual damage to public 
resources. Avoid excessive excavation and filling. Landings shall not be located within natural 
drainage channels, channel migration zones, RMZ core and inner zones, Type Np RMZs, 
sensitive sites, equipment limitation zones, and Type A or B Wetlands or their wetland 
management zones.” 
 
Landings can deliver sediment through runoff or mass failures (landslides). Reduce costs and 
risks to public resources by minimizing the number of landings on steep erosive slopes or large 
fills.   
 
Utilize the road BMPs in Part 3 Road Location and Design and Part 4 Road Construction and 
Maintenance when locating, designing, and constructing landings.   
 
General landing BMPs  
• Use existing landings if properly located. 
• Design landings to provide for drainage:  


o Slope landings 2-5%.  
o Install cross drains, ditch-outs, or other drainage structures to route runoff onto the forest 


floor away from typed waters. See Part 76 Drainage Structures. 
o Compact if appropriate. See 4.2 Compaction and Stabilization. 


• Construct when moisture and soil conditions are not likely to result in excessive erosion 
and/or soil movement. 


• After completion of harvest:  
o Pull back fill material and woody debris on steep slopes that have the potential to damage 


a public resource. Place debris in a stable location. 
o Install self-maintaining drainage structures. See Part 76 Drainage Structures. 


PART 6. WATER CROSSINGS  
(Rules are in WAC 222-24-040.) 
 
Water crossing structures are culverts, bridges, and fords. All of these structures can contribute 
sediment and negatively affect water quality and fish habitat. Installing or replacing water 
crossings usually requires a completed Forest Practices Application/ Notification (FPA/N) and 
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may require a Hydraulic Project Approval (HPA) from Washington Department of Fish and 
Wildlife (WDFW).   


6.1 General Water Crossing BMPs 
Minimizing the number of water crossings in the following locations will reduce road costs and 
risks to water quality and other public resources: 
• In areas requiring steep road approaches.  
• Across braided stream channels. 
• On flat stream gradients immediately downstream of steep stream gradients. (These areas are 


susceptible to high sediment deposition.)  
• In areas requiring deep fills. 
• Immediately downstream of unstable slopes or landforms (see Board Manual Section 16, 


Guidelines for Evaluating Potentially Unstable Slopes and Landforms). 
 
Figure 3.2 provides guidance for culvert design and installation that will reduce potential 
catastrophic failures due to debris (wood and sediment) blockages.   
 
 
Have a headwater depth to 
culvert diameter (HW/D) ratio 
of 0.9 or less when using  
native soils for the fill.  
 
 
Match the culvert width to 
the natural channel to reduce 
ponding. Do not widen the 
channel at the inlet. This will  
help keep woody debris  
oriented to pass through culvert.  
 
 
Match the culvert to the  
channel slope and elevation.  
This avoids pooling of the  
stream above the culvert. 
 
 
Align culvert with the  
stream channel. 
 
 


Figure 3.2 Culvert plugging hazard 
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Deeper fills and/or streams with greater debris transport potential BMPs 
Steeper gradient streams often require deeper fills over the crossing structure and have increased 
amounts of woody debris. In areas where water can come over the road, select the BMPs or other 
measures from the following list that best fit the local conditions:  
• Construct a dip on the fill over the stream crossing structure. This reduces fill erosion 


potential and improves resistance to road failures resulting from high water flows and debris. 
Use coarse material, compact the fill and armor with large rock.  


• Dip the road grade and armor the fill to direct water onto stable, vegetated ground within the 
natural drainage (Figure 3.3). 


• Outslope the road at the crossing.   
• Construct an armored spillway at the intersection of the stream’s gorge wall and the water-


crossing fill. 
• Place large riprap on the upstream facing fill and at the dip on the downstream facing fill. 
• Install oversized inlets (bell-shaped inlet structures) or miter the culvert inlet to improve flow 


characteristics and to help orient debris. 
 


 
Figure 3.3 Armored relief dip design 


 
Consider increasing the size of crossing structures when:  
• The crossing is in the rain-on-snow zone. 
• The stream contains large amounts of mobile debris (wood, gravel).  
• The crossing is inaccessible during winter. 
• The crossing requires deep fills.  
• Crossing a flat, broad area with poorly defined channels. 
• You are considering installing a new culvert with a diameter equal to or less than ¾ of the 


active channel width. 
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Water crossing construction BMPs 
• Cover tops of culverts with at least 12 inches of fill, or to a depth of ½ the culvert diameter, 


whichever is greater. This minimizes damage to culverts during road maintenance. It also 
distributes the weight of passing vehicles, preventing culverts from crushing. 


• Prevent stream flow erosion by sizing culverts adequately. Placement of riprap around the 
inlet and/or outlet of a culvert may also prevent erosion. 


• For natural surface roads, apply surface rock at culvert approaches.  
• In areas where beavers are present, consult WDFW. 
• Place slash and/or debris above the 100-year flood level outside of the riparian management 


zone or wetland management zone in a stable location. 
 
Water crossing maintenance BMPs  
Inspect all water crossing structures regularly and after storm events to ensure proper function. 
The following may indicate the need for maintenance or replacement:  
• Stream flows regularly over the road. 
• Stream flows diverted from the culvert inlet into the ditch. Look for severe erosion in the 


ditch located downhill from the crossing.  
• Stream flows diverted from the culvert inlet into another stream channel (basin). 
• Streambed material accumulations at the culvert inlet.  
• Down-cut channel bottoms and eroded stream banks immediately downstream of the culvert 


(outlet scour/drop). 
• Erosion of the fill located above the culvert inlet. 
• Crushed or dented culvert inlets.  


6.2 Water Crossing Structures in Type S and Type F Waters 
The installation of water crossing structures in Type S and F Waters is regulated by DNR 
through the FPA/N and WDFW through the Hydraulic Project Approval (HPA). You can apply 
for both permits with the FPA/N. Water crossing structures in fish waters should allow for fish 
passage. Fish includes all life stages of resident and anadromous fish. Before designing water 
crossings, verify the water type with DNR. Information on crossing structures (Design of Road 
Culverts for Fish Passage) is located at . Information on HPAs and design criteria is 
at http://wdfw.wa.gov/hab/hpapage.htm.  
 
NOTE: Small forest landowners may be eligible for a state cost share program to help pay for 
fixing fish passage barriers. See 2.3 Family Forest Fish Passage Program. Visit this 
website: www.dnr.wa.gov/sflo/fffpp or contact any DNR region office for more information. 


6.3 Water Crossing Structures in Type N Waters 
(Rules are in WAC 222-24-040.) 
 
The first step in designing a Type N Water crossing structure is to verify the water type with the 
DNR. Then design your water crossing structure. Crossings need to be large enough to 
accommodate the 100-year flood with consideration for the passage of debris.   
This section includes three methods to determine culvert sizing, any one of which can be used. 
See Table 3.2.  
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Method A (Sizing Table Method) uses field-verified bankfull width and average bankfull depth 
and Table 3.3 to determine the diameter of the culvert. You may need additional size to 
accommodate debris if the culvert diameter size is less than ¾ the active channel width.  
 
Method B (Bankfull Width Method) uses field-verified bankfull width at the stream crossing 
to determine the diameter of the culvert. 
 
Method C (Hydraulic Design Method) is a hydraulic-based crossing design method that uses 
estimated stream flows. The size of the culvert is based on local 100-year flood flow calculations 
and the nomograph in Figure 3.4. Use local knowledge to predict additional culvert sizing to 
consider the passage of woody debris. 


 
Table 3.2 Three methods to size Type N Water culverts 


 Method A 
Sizing Table 


Method B 
Bankfull Width  


Method C  
Hydraulic Design  


Summary Enter bankfull width and 
average bankfull depth 
into the culvert sizing 
table (Table 3.3). 


Choose culvert 
diameter equal to or 
greater than bankfull 
width.  


Calculate 100-year 
flow, determine 
culvert size using 
nomograph (Figure 
3.4), and account for 
debris. 


Complexity Medium/Low Low High 
Data Required Measured bankfull width 


and average bankfull 
depth. 


Measured bankfull 
width only.  


100-yr flow (various 
methods and data 
requirements).  


Analysis Required Table 3.3 None Peak flow calculation, 
use of nomograph 
(Figure 3.4). 


Does Method 
provide for passage 
of debris? 


Somewhat, except where 
culvert size is much 
smaller than bankfull 
width. 


Yes No– needs additional 
consideration. 


Where to use Where bankfull width 
and depth is easily 
determined. 
 
Where basin area and/or 
hydrology are uncertain. 


When simplicity is 
required. 
 
Where bankfull width 
is clear, but depth 
uncertain. 
 
Where abundant 
mobile debris is 
present at the site. 


Where hydraulic 
expertise is available. 
 
Where site specific 
design and/or a non-
round culvert are 
desired. 
 
Where bankfull width 
and depth is difficult 
to determine. 


 


 B3-21 







Forest Roads    DRAFT        Board Manual-8/2011 


Table 3.3 Method A, culvert sizing table for Type N Waters 
 
Bankfull 
width 
(BFW) in 
Feet  


 
Average Bankfull Depth in Inches 


 
3 


 
6 


 
9 


 
12 


 
15 


 
18 


 
21 


 
24 


 
27 


 
30 


 
33 


 
36 


1 *15 *18 24 30 -- -- -- -- -- -- --  


2 24 30 30 36 42 42 48 48 -- -- -- B 
3 30 36 42 48 48 48 54 54 54 60 60 60 
4 30 42 48 54 54 54 60 60 66 66 72 72 
5 36 48 54 54 60 60 66 66 72 72 78 78 
6 36 48 54 60 66 66 72 72 78 78 84 84 
7 42 54 60 66 72 72 78 78 84 84 90 90 
8 42 60 66 72 78 78 84 84 84 90 90 90 
9 48 60 66 78 78 84 84 90 90 90 96 96 
10 54 66 72 78 84 84 90 90 96 96 96 -- 
11 60 66 72 84 84 90 90 96 96 -- -- -- 
12 66 72 78 84 90 90 96 96 -- -- -- -- 
13 66 78 78 90 90 96 -- -- -- -- -- -- 
14 72 78 84 90 96 96 -- -- -- -- -- -- 
15 78 84 90 96 96 -- -- -- -- -- -- -- 
16 78 84 90 96 -- -- -- -- -- -- -- -- 
17 84 90 96 -- -- -- -- -- -- -- -- -- 
18 84 90 96 -- -- -- -- -- -- -- -- -- 
19 90 96 -- -- -- -- -- -- -- -- -- -- 
20 96 96 -- -- -- -- -- -- -- -- -- -- 


* See WAC 222-24-040(3) for details relating to size restrictions when installing culverts. 
 
Method A (Sizing Table Method) 
Step 1: Verify the stream is Type N Water and then determine the bankfull width and average 


bankfull depth using methods shown in Board Manual Section 2, Standard Methods for 
Identifying Bankfull Channel Features and Channel Migration Zones.   


 
Step 2: See the culvert sizing table (Table 3.3) to determine the diameter of the culvert. Consult 


with DNR for culvert diameters larger than 96 inches. For culvert sizes in the shaded 
areas of chart, it is recommended to use bridges, pipe arches, or open bottom culverts.   


 
Method B (Bankfull Width Method) 
Step 1: Verify the stream is a Type N Water. Measure the bankfull width in the field using the 


methods shown in Board Manual Section 2, Standard Methods for Identifying Bankfull 
Channel Features and Channel Migration Zones.  
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Step 2: Size the culvert diameter no smaller than bankfull width. Note: This method may not be 
possible in areas that are difficult to accurately measure bankfull width. 


 
Method C (Hydraulic Design Method) 
Method C is a hydraulic-based crossing design method that uses an estimate of stream flow for a 
100-year flood to size culverts based on a nomograph. Figure 3.4 is a nomograph for calculating 
sizes for round corrugated metal culvert pipes on Type N Waters. 
 
Limitations to the use of Method C:  
• Hydraulic design method assumes there is culvert inlet control. This is a condition where the 


hydraulic capacity of the culvert is limited by the inlet configuration. This generally occurs in 
culverts steeper than 2% with unrestricted outflow.   


• Flow measurements of past 100-year flood events may be unavailable. 
• Estimated 100-year flow volumes may be hard to predict because of rain-on-snow events and 


inaccurate calculations of basin size. 
 


Step 1: Verify the stream is Type N Water. Then determine the flow volume of the 100-year 
flood event (q value on the nomograph in Figure 3.4) by: 
• Using stream flow records from gauged streams. 
• Estimating the 100-year flood event. Table 3.4 lists three methods to estimate 


stream flows for 100-year flood events. 
 
Step 2: Use the nomograph in Figure 3.4 to determine the culvert diameter: 


• Select culvert entrance type (armored headwall, mitered to slope, projecting). 
• Select maximum headwater to culvert diameter ratio (HW/D). Do not exceed 0.9 


when using native soils for the fill. This will ensure performance without reliance 
on hydraulic pressure to pass storm events. 


• Project a line from the Entrance type bar through the Water Discharge bar (q) to 
arrive at a point on the Culvert Diameter bar (D).  


• Round up to the nearest culvert diameter listed.  
• Consider adding additional size to the culvert if debris is present in the stream.  
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Table 3.4 Three methods to estimate the 100-year flood event. 
METHOD COMMENTS 


Regression Equations Method 
 
Follow instructions at  
http://wa.water.usgs.gov/pubs/wrir/flood_freq/ 
 
Further information may be found at  
http://water.usgs.gov/osw/streamstats  
 
 


 
 
Easy to use web-based method.  
 
Uses a prediction equation with a standard error of 
37% to 77%. 
 
Best used for basins greater than 50 acres.  
 
Developed using lower elevation stream flow 
gauge stations that measured larger basin areas 
typical in forest culvert design.  


Flow Transference Method  
 
Follow instructions 
at http://wa.water.usgs.gov/pubs/wrir/flood_fre
q/ 
 
 
 


 
 
Useful method when water-crossing structure is in 
or near a gauged basin.  
 
Transfers in-stream gauge station information to 
an un-gauged drainage area.  


Rational Method 
 
Follow instructions 
at  http://www.wsdot.wa.gov/eesc/design/hydra
ulics/downloads.htm 
 


 
 
Uses rainfall intensity maps or equations to 
calculate flow. (These maps may be difficult to 
obtain for forested basins.)   
 
Maps do not show flow from rain-on-snow events.   
 
Do not use on drainage basins larger than 200 
acres.  
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Figure 3.4 Nomograph for calculating sizes for round corrugated metal culvert pipe on Type N 
Waters.  
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6.4 Fords 
You may use properly constructed and maintained fords in Type Np and Ns Waters. See WAC 
222-24-040(5). 
 
Fords are a type of water crossing where vehicles drive directly through streams (Figure 3.5). 
They have a high potential to generate and deliver sediment. Therefore, they are only appropriate 
to use during periods of no or low stream flow. If flow conditions change, a ford crossing may no 
longer be appropriate. 
 
 


 
 


Figure 3.5 Ford water crossing 
 
Fords may be suitable in the following circumstances:  
• Minimal vehicle traffic. 
• In sites where access limits regular maintenance.    
• Variable stream widths exist from frequent landslides, debris flows, or ice flows originating 


upstream.  
• When culverts or bridges are not an option because: 


o Crossing is too difficult to maintain. 
o High debris loading is present in stream channel. 


 
Construction BMPs 
• Fit the ford to the conditions on site (e.g., stream substrate and stream bank stability, stream 


width, depth and flow volume, lateral and vertical channel stability, flood frequency, debris 
loading). 


• If streambed does not have a firm rock or gravel base, install stabilizing material. Use 
reinforced concrete planks, crushed rock, riprap or rubber mats.  


• Make sure equipment is in good working condition and doesn’t leak oil. 
• Install ditch-outs or water bars on each side of the approaches to divert water away from the 


stream.  
• Control erosion and sediment. See 4.3 Erosion Control.  
• Construct the ford so that you can maintain it. 
• Construct temporary fords to facilitate abandonment and site rehabilitation. 
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Maintenance BMPs  
Streambeds are part of a dynamic system where storm events frequently change the streambed 
and stream banks. Fords should not require maintenance after every such event. If frequent or 
extensive maintenance is required, re-evaluate the use of the ford.  
 
Maintain fords to: 
• Keep road approach ditch-outs and water bars functioning.   
• Control stream bank erosion. See 4.3 Erosion Control.  
• Eliminate multiple approaches. 


PART 76.  DRAINAGE STRUCTURES  
Landowners should take into account the need to reduce cumulative watershed effects from road 
sediment delivery to public resources. More intensive road work is needed in areas with closely 
spaced stream crossings and stream adjacent parallel roads. In these settings, not only are the 
potential impacts from road greater, but it may be difficult to find locations to direct sediment 
laden road run-off onto the forest floor. Where it is difficult to accomplish this there is greater 
value in applying BMPs that reduce sediment generation (e.g. improved surfacing) and ditch 
transport (e.g. silt traps). Drainage structures include relief culverts, dips, water bars, diversions, 
ditch-outs, and ditches. Drainage structures divert water and sediment from the road to the forest 
floor. They also disconnect road drainage from typed waters or Type A and B Wetlands. The 
frequency of drainage structures depends on several factors, such as: 
• Road grade. 
• Surface material. 
• Elevation.  
• Expected rainfall. 
• Soil type. 
• Road shape (inslope, outslope, crowned). 
• Topographic opportunities for road drainage.  
• Location of existing and/or planned drainage structures. 
• Opportunity created by the road configuration. 
• Local experience. 
 
Install drainage structures in the following locations and order of priority: 
1. As close to the stream as possible, to accomplish the following:   


• Limit the distance between the last drainage structure and water crossing structure. 
• Drain away from unstable hill slopes and/or erodible soils. 
• Allow outflow to disperse and filter sediment away from the stream.   


2. In natural drainage areas of seeps and springs. If unable to install a drainage structure in the 
natural drainage area, divert and transport seep or spring water in a ditch for less than 100 
feet to the nearest drainage structure.  


3. To prevent diverting water from one basin to another. 
4. At the low point on the road profile (including the sag point of vertical curves). 
 
You may need to install additional drainage structures or improve road surface where:  
• Ditch water delivers sediment to typed waters. 
• The road is a stream adjacent parallel road. 
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• The density of stream crossings is high, resulting in most of the ditch length draining to 
streams.  


• Ditch scour, road surface erosion, or outlet erosion is occurring from high ditch flow. 
• Ditch flow exceeds the capacity of the culvert.  
 
Table 3.52 compares the construction costs, maintenance needs, and appropriate uses of relief 
culverts, dips, and water bars. 
 


Table 3.52 Comparison of Drainage Structures 
 Relief Culverts Dips Water bar 
Construction costs Highest  Medium Lowest 


 
Maintenance  


Medium 
 
Needs frequent 
inspection and 
cleaning.  


Lowest 
 
Needs occasional 
repair or reshaping. 


Highest 
 
Needs frequent 
cleaning, reshaping 
and replacement. 


 
When to use 


On steep road grades. 
 
On high traffic roads. 
 
At the low point of 
the sag of vertical 
curves or dips. 


On low traffic roads. 
 
On outsloped roads. 
 
To back up culverts. 
 
On dry sites and 
native surfaced roads. 


On low traffic roads. 
 
On abandoned roads. 
 
To back up culverts. 
 
To winterize high 
traffic roads.  


 
When not to use 


On difficult to 
maintain roads.  
 
On seasonal roads. 
 
Below unstable or 
raveling cut slopes. 


On steep grades (>12 
%).  
 
On curves.  
 
On high traffic roads.  


On high traffic roads.  


76.1 Relief Culverts 
Relief culverts divert road and ditch water onto the forest floor. Improper location of relief 
culverts may result in significant road-related resource damage. Overloading a site with drainage 
water can result in soil saturation and may cause overland flow, gullying and slope instability.  
 
For guidance on planning and designing forest practices hydraulic projects, see Board Manual 
Section 5, Guidelines for Forest Practices Hydraulic Projects.  
 
Installation BMPs 
• Where practical, place the culvert on the natural slope of the land with the low end of the 


culvert at least 2 inches lower than the upper end. When impractical, keep the culvert grade 
at least 2% higher than the ditch grade. 


• Skew the culvert so it directs water 30 to 45 degrees from perpendicular to road centerline. 
• No skew is necessary on roads less than 3% grade or at a low point on the road profile.   
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• Anchor the culvert by packing fill material around it. 
• Cover tops of culverts with 12 inches of fill or ½ the culvert’s diameter whichever is greater. 


(This minimizes damage from vehicles by preventing the culvert from crushing.)  
• Install energy dissipaters such as flumes and down spouts on slopes greater than 60% or 


where the outfall drains onto fill or other erosive material.  
 
Maintenance BMPs  
• Inspect and clean culverts routinely and after storm events.  
• Check need for additional cross drains for springs, seeps, low spots in ditch lines, and areas 


where ditch line erosion is occurring. 
• Mark hidden relief culverts with posts so heavy equipment operators can see and protect 


them. 
• Remove brush from around inlets and outlets to see problems and reduce the risk of 


blockage. 


76.2 Dips 
Dips are long, shallow road surface drainage structures that provide cross drainage on insloped 
road sections (Figure 3.62).  
 


 
Figure 3.62 Diagram of a rolling dip 


 
Road grades from 12% to 15% are the upper limits for dips because:  
• If the dip becomes lower than the outfall it will not drain properly, impeding traffic and 


causing ruts and sedimentation.  
• Truck frames can twist during passage over dips on steeper slopes.  
 
Construct dips: 
• To provide access for road maintenance and land management activities. When the dip is:   


o Short in length and traffic includes trucks with long frames, orient the dip perpendicular 
to the direction of traffic.  


o On steep road grades, skew the dip 30 degrees from perpendicular to provide drainage. 
• With rock armoring on erosive native surface roads.  
• With grass-seeded outflows when near typed waters.  


 
76.3 Water Bars 
Water bars divert surface water directly across the road and fill slopes to the forest floor (Figure 
3.73).   
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Figure 3.73 Diagram of a water bar 


 
General water bar BMPs 
• Install water bars at a gradient steep enough to provide self-cleaning drainage with minimal 


maintenance:   
o For roads greater than 3% grade, skew at least 30 degrees from perpendicular to the 


centerline. 
o For roads less than 3% grade or at the bottom of a dip, install them perpendicular to the 


centerline. 
• Locate outflows on stable areas.  
• Construct water bars into the cut slope to block the ditch. These act as “safety valves" for 


failed relief culverts. They work best as temporary measures on low traffic roads with an 
inadequate number of relief culverts. 


• Armor water bars at potential scour points (outflows, trench bottoms) with rock or other 
energy dissipaters.  


• Construct temporary water bars for over-wintering by dumping piles of surfacing rock on the 
road. Later, grade them out for surfacing material.   


76.4 Drainage Diversions  
In rare circumstances (e.g., approaches to streams with wet weather haul), install diversion 
structures to drain the surface of the roadway (Figure 3.84). These work best on low traffic roads 
and include: 
• I-beams set in the road surface with edges on grade and at a 30 degree skew to the road 


centerline. The I-beam acts as a gutter to collect surface runoff and carry it away from the 
road surface. 


• Rubber strips installed in the road surface at a 30 degree skew to the road centerline (Figure 
3.84). Mount the strips on buried wood or steel beams making sure that they stick above the 
road surface. Studies identified  the following limitations to these surface water deflectors:   
o PVC belting tends not to rebound well under traffic and bends over parallel to the road 


grade. Rubber-laminated belting has less of this problem.   
o Road grading can rip these diversion structures out.   
o Heavy winter hauling causes the top of some belting to fray and delaminate.   
o On road grades less than 6%, potholes formed in the wheel ruts on the uphill side of the 


rubber strip.  
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Figure 3.84 Diagram of rubber strip diversion structure 


76.5 Ditches 
Ditches carry road runoff water to drainage structures. 
 
Installation BMPs  
• Typically, ditches should be at least one foot deeper than the road prism and have an 


approximate 2:1 slope on either side. 
• If the ditch has the potential to drain a wetland, refer to WAC 222-24-015.  
 
Maintenance BMPs  
• Maintain ditch vegetation within 100 feet of water crossings. Vegetation filters sediment 


from ditch flow. 
• Pull ditches only when necessary to maintain drainage. This helps maintain ditch function 


during a major storm event.  
• Clean ditches of all debris generated during logging. Place this material on the downhill side 


of the road near the base of the fill.   
• Do not undercut the road cut slope.  
• Match equipment with the type of maintenance work required. Excessive excavation will 


create potential sediment delivery. 
• Remove slides from the ditches and roadway. See 4.2 Compaction and Stabilization. 


76.6 Energy Dissipaters  
The location and design of energy dissipaters is critical to prevent concentrated water runoff 
flows and gully formation on fill slopes or the forest floor. Install energy dissipaters on: 
• Slopes greater than 60%.  
• Erosive soils. 
• Drainage structure outfalls. 
 
Energy dissipaters include:   
• Flumes or downspouts (half culverts staked into place). 
• Large rock placed below outfall. 
• Large woody material placed below outfall. 
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PART 87. ROAD ABANDONMENT 
(Rules are in WAC 222-24-052(3).) 
 
An approved FPA for a forest practices hydraulic project (FPHP) may be required when 
abandoning roads within S, F or N Waters. For guidance when abandoning roads, see Board 
Manual Section 5, Guidelines for Forest Practices Hydraulic Projects. 
 
The goal of road abandonment is to re-establish the natural drainage and to leave the road prism 
in a condition that will not damage public resources or pose a risk to public safety. Abandoned 
roads do not require maintenance. See 4.3 Erosion Control.  


87.1 Prioritizing Roads for Abandonment 
Consider abandonment of chronic problem roads that require frequent maintenance to protect 
public resources, such as: 
• Stream adjacent parallel roads. 
• Roads within a riparian management zone. 
• Areas with uncontrollable erosion and/or sediment delivery to typed waters. 
• Water crossing failures. 
• Cut and fill slope failures. 


87.2 Side Cast and Fill Removal BMPs  
Remove side cast and fills if failures have the potential to damage a public resource or pose a 
risk to public safety. Areas to look for include: 
• Cracks and slumps in the road surface or shoulder. 
• On unstable slopes or landforms (see Board Manual Section 16, Guidelines for Evaluating 


Potentially Unstable Slopes and Landforms). The material should be end hauled to a stable 
location. 


• Where the weight and volume of side cast material could cause a slide. 
 
Removal methods: 
• Place all excavated material against the cut slope or other stable location. Do not place in 


areas on the road surface that will allow water to pond. 
• On steep slopes in high rainfall areas, do not place excavated material on the road surface. 


This material will become saturated and unstable.  


87.3 Water Crossing Removal BMPs  
Removing water crossing structures restores the natural drainage of streams. When removing 
water crossing structures: 
• A completed FPA/N from DNR may be required. An HPA from WDFW may be required. 
• Re-establish the natural streambed as close to the original location as possible and so it 


matches the up and downstream width and gradient characteristics. 
• Place all excavated material in stable locations.   
• Leave stream channels and side slopes at a stable angle. 


 B3-32 







Board Manual - 8/2011    DRAFT         Forest Roads 


87.4 Drainage BMPs  
Install self-maintaining drainage structures that will not require future maintenance. Provide for 
drainage by:  
• Removing relief culverts. Make sure side slopes are left at a stable angle. 
• Removing berms or punching holes in them so they drain to a stable location. 
• Ripping the road surface to promote re-vegetation. 
• Installing non-drivable water bars: 


o To intercept the ditch. Make sure to key the water bar into the road cut-slope.   
o To direct outflow onto stable locations.  
o That are appropriately skewed: 
 For roads greater than 3% grade, skew at least 30 degrees from perpendicular to the 


centerline. 
 For roads less than 3% grade or at the bottom of a dip, install them perpendicular to 


the centerline. 
o At a spacing to disperse runoff and minimize erosion and sedimentation. 
o At natural drainage points.  


PART 98. ROCK PITS AND QUARRIES 
(Rules are in WAC 222-24-060.) 
 
General maintenance and operation BMPs 
• Excavate and maintain sediment retention ponds when needed.  
• Protect all typed waters from sediment delivery due to erosion. See 4.3 Erosion Control. 
• Know and comply with regulations regarding storage, handling, application, and disposal of 


all chemicals and fuels. Follow all label instructions.  
• Develop a contingency plan for spills, including clean-up procedures and proper notification. 


Keep this plan on site while operating. 
• Store fuel and other chemicals in a bermed area to minimize potential delivery to surface 


waters or wetland management zones. 
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GLOSSARY 
 
Bio-matting is a biodegradable woven mat that comes in various lengths. It is rolled in place and 
then staked to help stabilize slopes. Includes fiber mats.   
 
Fish passage barriers are any artificial in-stream structures that impede the free passage of fish. 
 
Forest practices hydraulic project (FPHP) means a forest practices activity that includes the 
construction of performance of work that will use, divert, obstruct or change the natural flow or 
bed of any Type S, F or N Waters. 
 
Full bench road construction is a road constructed on a side hill without using the material 
removed from the hillside as a part of the road (Figure 3.95). This is common on steep and/or 
unstable ground. Two methods to remove spoil material (excess material cut from the hillside) 
are: 


• "End hauling", where the spoil material is hauled to a suitable waste area.  
• "Overhaul", where the spoil material is pushed to a suitable waste area. 
 


Finished Road Prism


Original Ground Line


Area Excavated
During Construction


Full Bench Road Construction


 
Figure 3.95 Diagram demonstrating full bench construction. 


 
Geotextile is a fabric mat that allows water to drain through it while supporting the materials 
located above it.  
  
Mitered culverts are culverts that have had the inlet or outlet cut to fit the angle of the fill slope.  
 
Road Prism is the area of the ground containing the road surface, cut slope, and fill slope. See 
Figure 3.106. 
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Figure 3.106 Diagram showing the road prism. 
 
Sediment traps are small temporary pooling areas, which collect and store sediment before 
diverting runoff water onto the forest floor. Sediment traps are usually excavated or constructed 
earthen embankments with a gravel outlet. Examples include:   


Check dams constructed in a ditch to decrease flow velocities, minimize channel scour, 
and capture and store sediment. 
Dead sumps are sediment traps without an outlet.  


 
Silt fence is a tightly woven plastic fabric that comes in long rolls. The fabric is strung between 
wooden stakes. Silt fences are often used adjacent to waterways to prevent sediment from 
entering water. They are also used adjacent to disturbed soil areas to control erosion. 
 
Spoils are excavated soils deposited in approved waste soil areas. 
 
Straw blankets are made of straw stitched to a single net.  
 
Straw wattles are tubes of straw used for erosion control, sediment control and runoff control. 
Wattles help to stabilize slopes by shortening the slope length and by slowing, spreading, and 
filtering overland water flow. This helps to prevent sheet erosion as well as rill and gully 
development, both of which occur when runoff flows uninterrupted down a slope.  
 
Slash filter windrows are erosion control structures constructed of piled slash in a continuous 
row along the base of fill slopes. They are especially useful on fill slopes above water crossing 
culverts to catch road surface runoff that is flowing on the outside of the road. 


 


 B3-35 







Forest Roads    DRAFT        Board Manual-8/2011 


RESOURCES 
 
British Columbia Ministry of Forests, Forest Practices Code of British Columbia, Forest Road 
Engineering Guidebook, Second Edition, June 2002. www.gov.bc.ca/ 
 
Fifield, Jerals S. (2002). Field manual on sediment and erosion control best management 
practices for contractors and inspectors. Forester Communications. (Preface states that no part of 
book can be reproduced or utilized in any form or by any means, electronic or mechanical, 
including photocopying, recording, or by any information storage and retrieval system, without 
written permission from the publisher.) 
 
Johansen, David Kim, 1997. Relief Culverts. San Dimas Technology and Development Center. 
United States Department of Agriculture, Forest Service, Technology and Development 
Program. 9777 1812-SDTDC. 
 
Minnesota Forest Resources Council: http://www.frc.state.mn.us 
 
National Council for Air and Stream improvements, Inc. (NCASI). 2000.  Handbook of 
control and mitigation measures for silvicultural operations. Unpublished draft Technical 
Bulletin. Research Triangle Park, NC: National Council for Air and Stream Improvement, Inc. 
 
Oregon Department of Forestry, Forest Roads Manual, June 2000.  
 
USDA Natural Resources Conservation Service. 1996. Engineering Field Handbook - Stream 
bank and Shoreline Protection. Part 650, Chapter 16. [local NRCS office] 
 
USDA Natural Resources Conservation Service. 1996. Watershed Technology Electronic 
Catalog. [//www.wcc.nrcs.usda.gov/wtec/wtec.html] 
 
USDA Forest Service (USFS). 2000. Water/Road Interaction Technology Series: “Diversion 
Potential at Road-Stream Crossings”; “Response of Road-Stream Crossings to Large Flood 
Events in Washington, Oregon, and Northern California” By M. Furniss et al., Technology and 
Development Program. San Dimas, CA. [(909)599-1267] 
 
Washington State Department of Ecology, Permit Assistance Center, http://www.ecy.wa.gov 
 
Washington State Department of Fish and Wildlife, HPA, http://wdfw.wa.gov/habitat 
 
Washington Dept.Department of Fish and Wildlife. 1999. Fish Passage Design at Road 
Culverts: A design manual for fish passage at road crossings. Olympia WA. [//dfw.wa.gov] 
2003.  Design of Road Culverts for Fish Passage. Bates, K.M. et 
al. http://wdfw,wa,gov/publications/00049/wdfw0049.pdf  
 
Wetland plant indicators: http://plants.usda.gov 


 B3-36 



http://www.gov.bc.ca/

http://www.frc.state.mn.us/

http://www.ecy.wa.gov/

http://wdfw,wa,gov/publications/00049/wdfw0049.pdf

http://plants.usda.gov/



		PART 1. OVERVIEW

		PART 2. ROAD MAINTENANCE AND ABANDONMENT PLANNING

		2.1 Road Maintenance and Abandonment Plans

		2.2 Changes in Ownership

		2.3 Family Forest Fish Passage Program



		PART 3. ROAD LOCATION AND DESIGN

		3.1 Location BMPs

		3.2 Design BMPs

		Figure 3.1 Road shape designs





		Table 3.1 Comparison Chart for Road Shape

		Average Bankfull Depth in Inches

		Medium

		Lowest

		Highest



		PART 4. ROAD CONSTRUCTION AND MAINTENANCE

		4.1 General Construction BMPs

		4.2 Compaction and Stabilization

		Special Case BMPs



		4.3 Erosion Control

		4.4 Sediment Control

		4.5 Vegetation BMPs

		4.6 Grading

		4.7 Roadside Vegetation Maintenance



		PART 5. LANDINGS

		PART 6. WATER CROSSINGS

		6.1 General Water Crossing BMPs

		Figure 3.2 Culvert plugging hazard

		Figure 3.3 Armored relief dip design



		6.2 Water Crossing Structures in Type S and Type F Waters

		6.3 Water Crossing Structures in Type N Waters

		Figure 3.4 Nomograph for calculating sizes for round corrugated metal culvert pipe on Type N Waters.



		6.4 Fords

		Figure 3.5 Ford water crossing





		PART 76.  DRAINAGE STRUCTURES

		Table 3.52 Comparison of Drainage Structures

		76.1 Relief Culverts

		76.2 Dips

		Figure 3.62 Diagram of a rolling dip



		76.3 Water Bars

		Figure 3.73 Diagram of a water bar



		76.4 Drainage Diversions

		Figure 3.84 Diagram of rubber strip diversion structure



		76.5 Ditches

		76.6 Energy Dissipaters



		PART 87. ROAD ABANDONMENT

		87.1 Prioritizing Roads for Abandonment

		87.2 Side Cast and Fill Removal BMPs

		87.3 Water Crossing Removal BMPs

		87.4 Drainage BMPs



		PART 98. ROCK PITS AND QUARRIES

		GLOSSARY

		Figure 3.95 Diagram demonstrating full bench construction.

		Figure 3.106 Diagram showing the road prism.



		RESOURCES






Board Manual – 8/2013                     DRAFT                         Forest Practices Hydraulic Projects 


SECTION 5 
GUIDELINES FOR FOREST PRACTICES HYDRAULIC PROJECTS 


 
PART 1. INTRODUCTION ................................................................................................................................. 2 


Figure 1 Washington Department of Fish and Wildlife contact information ....................................................... 3 
Figure 2 Washington Department of Natural Resources contact information ..................................................... 3 


PART 2. FISH PROTECTION STANDARDS .................................................................................................... 4 


PART 3. GUIDELINES FOR APPLICATION PREPARATION ...................................................................... 5 


3.1 PRE-APPLICATION CONSULTATION ....................................................................................................................... 6 
3.2 CONSIDERATIONS BEFORE COMPLETING AN APPLICATION ................................................................................... 6 


Table 1. Best Management Practices (BMPs) ...................................................................................................... 6 


PART 4. WATER CROSSING STRUCTURES IN TYPE S AND F WATERS ................................................. 7 


4.1 BASIC APPLICATION INFORMATION FOR FPHPS INVOLVING TYPE S AND F WATERS .......................................... 8 
Figure 3 Plan view ............................................................................................................................................... 9 
Figure 4 Culvert cross section view ..................................................................................................................... 9 
Figure 5 Channel profile view ........................................................................................................................... 10 


4.2 DESIGN ELEMENTS ............................................................................................................................................ 10 
Figure 6 Culvert invert below expected regrade ................................................................................................ 13 
Figure 7 Perched culvert ................................................................................................................................... 14 
Figure 8 Pebble count procedure....................................................................................................................... 15 


4.3 CONSTRUCTION BMPS ...................................................................................................................................... 16 
Figure 9 Typical bypass pump ........................................................................................................................... 18 


4.4 MITIGATING FOR UNAVOIDABLE IMPACTS FOR TYPE S AND F WATER CROSSINGS ............................................. 21 
4.5 CULVERTS.......................................................................................................................................................... 22 


4.5.1 Culvert installation.................................................................................................................................... 22 
4.5.2 Culvert design options ............................................................................................................................... 22 


4.5.2.1 No-slope design ................................................................................................................................................... 22 
Figure 10 Design elements of a no-slope culvert ....................................................................................................... 23 
Figure 11 No-slope minimum culvert width guideline ............................................................................................... 24 
Figure 12 Culvert inlet area remaining versus percent of countersink ...................................................................... 25 


4.5.2.2 Stream-simulation design .................................................................................................................................... 25 
Figure 13 Profile and cross sections for typical stream-simulation culverts for ....................................................... 26 
low to moderate gradient settings .............................................................................................................................. 26 
Figure 14 Profile and cross sections for typical stream-simulation culverts for ....................................................... 27 
higher gradient settings ............................................................................................................................................. 27 


4.5.2.3 Hydraulic Design ................................................................................................................................................ 27 
4.5.2.4 Alternative Design Methods ................................................................................................................................ 28 


4.5.3 Culvert Retrofitting ................................................................................................................................... 28 
4.6 BRIDGES ............................................................................................................................................................ 28 


Figure 15 Bridge cross section over a confined channel showing the relationship between the channel bed 
width and the recommended width between abutment protections. ................................................................... 29 


4.7 FORDS IN TYPE S AND F WATERS ...................................................................................................................... 30 


PART 5. WATER CROSSING STRUCTURES IN TYPE N WATERS .......................................................... 31 


5.1 DESIGN ELEMENTS ............................................................................................................................................ 31 
Table 2. Three methods to size Type N Water culverts ...................................................................................... 32 
Table 3. Method A, culvert sizing table for Type N Waters................................................................................ 33 


Average Bankfull Depth in Inches ............................................................................................................................. 33 
Table 4. Three ways to estimate the 100-year flood level to be used with Method C Hydraulic Design. .......... 35 
Figure 16 Nomograph for calculating sizes for round corrugated metal culvert pipe on Type N waters.......... 36 


5.2 CONSTRUCTION BMPS FOR CULVERTS AND BRIDGES ....................................................................................... 36 


 B5-1 







Forest Practices Hydraulic Projects            DRAFT                Board Manual-8/2013 


Figure 17 Design to prevent culvert plugging hazard ....................................................................................... 37 
Figure 18a Armored relief dip design ................................................................................................................ 38 
Figure 18b Armored Relief Dip Design. ............................................................................................................ 39 


5.3 FORDS IN TYPE N WATERS ................................................................................................................................ 40 


PART 6. WATER CROSSING STRUCTURE MAINTENANCE AND REPAIR ........................................... 41 


PART 7. TEMPORARY CULVERTS ............................................................................................................... 42 


PART 8. WATER CROSSING REMOVAL AND ABANDONMENT ............................................................. 43 


Figure 19 Plan view of road crossing abandonment showing excavation of road fill and placement of large 
wood when it is available on site and non-merchantable .................................................................................. 45 
Figure 20 Profile view of road crossing abandonment showing the overall drop in water surface .................. 45 
Figure 21 Stream profiles at road crossing abandonment sites ......................................................................... 46 
showing two regrade treatments. ....................................................................................................................... 46 


PART 9.  FISH CAPTURE AND EXCLUSION................................................................................................ 46 


PART 10.  OTHER COMMON HYDRAULIC PROJECTS ............................................................................ 50 


10.1 BEAVER DAM REMOVAL ................................................................................................................................. 50 
10.2  LOGGING CABLE SUSPENSION ACTIVITIES ...................................................................................................... 51 
10.3 LARGE WOOD PLACEMENT, REMOVAL, AND REPOSITIONING.......................................................................... 52 
10.4 STREAM BANK PROTECTION ............................................................................................................................ 53 
10.5 OTHER FOREST PRACTICES HYDRAULIC PROJECTS ......................................................................................... 55 


GLOSSARY ....................................................................................................................................................... 57 


RESOURCES ..................................................................................................................................................... 59 


 
 
PART 1. INTRODUCTION 
The 2012 Washington State Legislature amended laws to integrate hydraulic projects associated 
with forest practices into forest practices application (FPA) review and approval. 
 
As amended, RCW 76.09.040 directs the Forest Practices Board to: 
• Incorporate applicable fish protection standards from the hydraulic code rules into the forest 


practices rules; and 
• Establish and maintain technical guidance in the forest practices board manual to assist with 


implementation of those fish protection standards. 
The resulting rules for forest practices hydraulic projects (FPHPs) can be found in chapters 222-
12, 222-16, 222-20, 222-24, 222-30, 222-34, and 222-50 WAC. This board manual section 
contains the required technical guidance.  
 
The guidelines in this board manual section are provided to help forest landowners and managers 
plan and design hydraulic projects that will protect fish life and water quality. However, they will 
not address every situation. You are encouraged to consult with the Department of Natural 
Resources (DNR) and the Washington Department of Fish and Wildlife (WDFW) while planning 
projects to make sure you are considering and addressing all important factors on a particular 
site. DNR and WDFW contact information is shown on the region maps figures 1 and 2 below. 
Tribes may also be consulted for additional expertise. 
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Figure 1 Washington Department of Fish and Wildlife contact information 


 


 
Figure 2 Washington Department of Natural Resources contact information 
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Certain technical terms throughout the guidance are italicized and defined in the glossary on 
pages B5-54 and B5-55. For guidance on forest practices road construction and maintenance, 
please see Board Manual Section 3 Guidelines for Forest Roads. 
 
PART 2. FISH PROTECTION STANDARDS  
Fish protection standards are included in forest practices rules for specific forest practices 
hydraulic project types. The primary objectives of the fish protection standards are to: 
• Protect fish life; 
• Achieve no-net-loss of  productive capacity of fish or shellfish habitat;  
• Minimize project-specific and cumulative impacts to fish life; and 
• Mitigate for unavoidable impacts from FPHPs to fish life and fish habitat. 
 
Using the best management practices (BMPs) in this manual will increase the likelihood that 
your project will achieve standards and result in approval of your application.  
 
In general, you will need to: 
• Restrict and mitigate for any disturbances from FPHPs to the existing stream channel, banks, 


and riparian vegetation; 
• Preserve spawning and rearing habitat (examples: preserving recruitment and transport of 


bed load and large woody material downstream; preserving opportunities for natural rates of 
channel migration within the floodplain);  


• Preserve fish life during the project; 
• Preserve water quality and unobstructed flow; 
• Ensure free and unimpeded adult and juvenile fish passage; and 
• Design and maintain structures to withstand the 100-year flood level. 
 
Mitigation 
“Mitigation”, as defined in WAC 222-16-025, means actions required as provisions of forest 
practices hydraulic projects to avoid or compensate for impacts to fish life resulting from the 
proposed project activity.  
 
Mitigation is achieved for most FPHPs in the forested environment through the proper use of 
forest practices rules and BMPs in this board manual section. Additional mitigation may be 
required for site-specific unavoidable impacts depending on the nature of the project.  Therefore, 
DNR and WDFW should be consulted prior to FPA submittal. Affected tribes will also review 
proposed activities and can provide helpful technical input for minimizing and mitigating for 
unavoidable impacts to fish life or habitat.  
 
The type(s) of mitigation required will be considered, and implemented where feasible in the 
following sequential order of preference: 


1) Avoiding the impact altogether by not taking a certain action or parts of an action; 
2) Minimizing impacts by limiting the degree or magnitude of the action and its 


implementation; 
3) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment; 
4) Reducing or eliminating the impact over time by preservation and maintenance 


operations during the life of the action; 
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5) Compensating for the impact by replacing or providing substitute resources or 
environments; or 


6) Monitoring the impact and taking appropriate corrective measures to achieve the 
identified goal. 


For projects with potentially significant impacts, a mitigation agreement may be required prior to 
approval.  
 
Possible unavoidable impacts and potential mitigation measures to compensate for those impacts 
are found for particular FPHPs within this manual (site restoration, beaver dam removal, logging 
cable suspension, and stream bank protection). The activities, possible impacts, and potential 
mitigation alternatives are not comprehensive but can be used to guide the development of 
proposals. Potential mitigation measures are best formulated and determined on site. Alternative 
mitigation measures not listed for particular FPHPs in this manual may also be deemed necessary 
on a case by case basis. 
 
Consider the following points during the development of compensating mitigation proposals: 
• Utilizing onsite materials where they are available and provide adequate function. 
• Capitalizing on operational efficiency by implementing compensating mitigation measures in 


the same time period as the project. 
• Coordinating early and often with DNR, WDFW, and affected Tribes to plan for site-specific 


conditions. 
 
PART 3. GUIDELINES FOR APPLICATION PREPARATION 
The purpose of this part is to help applicants prepare and complete applications that include a 
forest practices hydraulic project (FPHP). FPA instructions specify the required information for 
FPHPs. The instructions are available at 
http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.asp
x. 
 
FPA review time for applications that include FPHPs is described in detail in WAC 220-110-
085, WAC 222-20-017, and WAC 222-20-020. FPAs containing the following types of FPHPs 
will take up to 30 additional days for approval or disapproval: 
• Culvert installation or replacement, and repair at or below the bankfull width in fish bearing 


streams that exceed five percent gradient; 
• Bridge construction or replacement, and repair at or below the bankfull width of fish bearing 


unconfined streams; 
• Fill within the 100-year flood level of unconfined fish bearing streams. 
The additional time for these FPHPs is required for concurrence review by WDFW. During the 
concurrence review, WDFW may contact the applicant requesting clarification or additional 
information, or to discuss changes to the project designs provided in the application to improve 
compliance with fish protection standards. The consultation process is limited to a maximum of 
30 days, and therefore thorough planning is critical and pre-application consultation is 
encouraged. 
 


 B5-5 



http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx.

http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx.





Forest Practices Hydraulic Projects            DRAFT                Board Manual-8/2013 


3.1 Pre-application consultation 
Landowners are encouraged to consult with WDFW biologists and DNR forest practices 
foresters prior to submitting an FPA to ensure project plans and specifications meet fish 
protection standards. Tribes may also be consulted for additional expertise. 
 
Pre-application consultation should take place well before submitting an FPA to DNR. It will 
save time in the long run and increase the likelihood of approval.  


3.2 Considerations before completing an application 
FPHP design often depends on the water type; therefore, you should verify the water type with 
DNR prior to application.  
 
FPHPs involving construction in fish bearing or flowing waters are usually conducted during 
times of low summer flow conditions outside of fish migration, spawning and incubation 
periods. Timing is site-specific and varies by fish species and stream location. Therefore, it is 
critical to contact WDFW for specific guidance on project timing. 
 
If an FPHP is proposed for a Type S Water, any requirements of the local government’s 
shoreline master plan must be reflected in the FPA; if the local government requires a Substantial 
Development Permit, a copy of the permit must be included with the FPA. 
 
You should also determine: 
• Your proposed start and end date; 
• How the work will be sequenced; and 
• All equipment that will be needed and how it will be used. 
 
Depending on the potential impacts to fish life and water quality, all hydraulic projects will 
involve some combination of rule-required specifications and best management practices 
(BMPs) for the activities listed in Table 1. To prepare a complete plan, see Parts 4 through 10 as 
applicable to your project. 
 


Table 1. Best Management Practices (BMPs) 
Specifications Activities Part 


Sediment and erosion control Equipment and Water Quality 
Dewatering  
Project Site Preparation  
Water Crossing Structure Maintenance and Repair 
Temporary Culverts 
Logging Cable Suspension Activities 
Large Wood Placement, Removal, and Repositioning 
Stream Bank Protection 


4.3 
4.3 
4.3 
6 
7 
10.2 
10.3 
10.4 


Vegetation removal, disturbance, 
and replanting  


Project Site Preparation 
Project Site Restoration 
Water Crossing Structure Maintenance and Repair 
Temporary Culverts 
Water Crossing Removal and Abandonment 


4.3 
4.3 
6 
7 
8 


Operation of and staging of Equipment and Water Quality  4.3 
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heavy equipment  Project Site Preparation 
Water Crossing Structure Maintenance and Repair 
Beaver Dam Removal 
Logging Cable Suspension Activities 
Large Wood Placement, Removal, and Repositioning 
Stream Bank Protection 


4.3 
6 
10.1 
10.2 
10.3 
10.4 


Potential oil or gasoline spills or 
leakages 


Project Site Preparation 
Water Crossing Structure Maintenance and Repair 


4.3 
6 


Bypass methods to be used in 
flowing water 


Dewatering 
Project Site Preparation 
Construction BMPs (Type N Waters) 
Water Crossing Structure Maintenance and Repair 
Fish Capture and Exclusion 


4.3 
4.3 
5.2 
6 
9 


Keeping fish life out of the work 
area, including fish capture and 
exclusion (Type S and F Waters 
only) 


Fish Capture and Exclusion  
Dewatering  
Fish Capture and Exclusion 


4.3 
4.3 
4.3 
9 


Ensuring fish passage after 
project completion (Type S and 
F Waters only) 


Culverts 
Bridges 
Temporary Culverts 
Water Crossing Removal and Abandonment 


4.5 
4.6 
7 
8 


Consideration of the passage of 
woody debris and sediment (all 
typed Waters) 


Culverts 
Bridges 
Construction (Type N Waters) 
Water Crossing Structure Maintenance and Repair 


4.5 
4.6 
5.2 
6 


 
Alternatives to the BMPs in Parts 4 through 10 may be considered if they can be shown to meet 
or exceed fish protection standards. Alternative methods that haven’t been demonstrated for their 
effectiveness in meeting fish protection standards are likely to require additional review.  
 
PART 4. WATER CROSSING STRUCTURES IN TYPE S AND F WATERS 
Whenever a roadway crosses a stream it creates 
some level of risk to fish passage, water quality, or 
specific aquatic or riparian habitats. Generally, the 
risk increases the more the roadway confines and 
constricts the channel and floodplain. When siting a 
water crossing structure, all practical alternatives 
should be investigated to prevent or minimize these 
risks. However, additional mitigation measures may 
be necessary to address unavoidable impacts from 
FPHPs to fish life and fish habitat. 
 
When designed and constructed properly, water 
crossing structures in Type S and F Waters will 
protect fish life and habitat, and will meet fish 
protection standards by: 
• Providing for unimpeded passage for all species of adult and juvenile fishes; 


Family Forest Fish Passage Program 
(FFFPP) 


 
Small forest landowners may be 
eligible for the FFFPP, a state cost 
share program to help pay for fixing 
fish passage barriers. For information 
see Family Forest Fish Passage 
Program in Board Manual Section 3 
Guidelines for Forest Roads, and go to 
www.dnr.wa.gov/fffpp, or contact any 
DNR region office. 
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• Ensuring that the physical and biological characteristics of the natural stream channel are 
preserved throughout the water crossing structure, as well as the adjacent channel both 
upstream and downstream;  


• Passing the 100-year flood level; and 
• Providing opportunity for passage of expected bed load and associated large woody material 


likely to be encountered during flood events. 
 
Starting your design planning process with a site assessment will help you determine the 
appropriate water crossing structure for your site. The two primary options for water crossing 
structures are bridges and culverts. The appropriate option depends on the size and configuration 
of the stream channel; the size, character, location, and elevation of the watershed; and the 
frequency and timing of use. Generally, bridges are the preferred structure to ensure free and 
unimpeded fish passage, culverts are used to cross smaller streams, and fords are used for 
temporary purposes under limited circumstances. 
 
For more information on culvert design, please see the guidelines in the WDFW publication, 
Design of Road Culverts for Fish Passage (Bates et al. 2003), which can be found at 
http://wdfw.wa.gov/publications/00049/.  


4.1 Basic Application Information for FPHPs Involving Type S and F Waters 
Applications that include FPHPs require the following basic information: 
• Vicinity map and other drawings that show the project in relationship to the channel bed 


width or the channel migration zone, whichever is greater, and the 100-year flood level if a 
floodplain exists at the project location.  


• If possible, GPS-derived location for the project site expressed in terms of decimal degrees. 
• Accurate drawings with dimensions of the plan view, cross section view, and channel profile 


view. Examples are shown in figures 3, 4, and 5. 
• Establish and show the location of benchmarks, also known as reference points, at the project 


as identified on the site plan. These are typically used to establish exact critical elevations 
and locations relative to the design plan and channel survey for upstream and downstream 
culvert elevation (invert), bottomless culvert footings, bridge abutments, etc. The reference 
points need to be durable and located on persistent objects like old growth stumps, large 
trees, or boulders that will survive the construction activity and serve to facilitate post-project 
monitoring. 


 
Figures 3, 4, and 5 are examples of a plan view, culvert cross section view, and channel profile 
view. 
• The plan view shows a crossing structure in relation to road and stream alignment; 
• The culvert cross section view depicts a crossing structure perpendicular to the axis; and 
• The channel profile view shows the lengthwise dimensions of the crossing structure.  
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Figure 3 Plan view 


 


 
Figure 4 Culvert cross section view 
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Figure 5 Channel profile view 


 
4.2 Design Elements 
Before designing a water crossing, you should verify the water type with DNR. Please refer to 
the water type definition in WAC 222-16-031, and refer to Board Manual Section 13 Guidelines 
for Determining Fish Use for the Purpose of Typing Waters. 
 
The following stream characteristics should be assessed to determine an appropriate water 
crossing design: 
• channel bed width/channel migration zone 
• channel profile 
• channel pattern 
• vertical and horizontal channel stability  
• condition of channel banks 
• sediment transport and deposition 
• potential debris loading and transport 
• hydrology and hydraulics (watershed size, location, elevation, rain-on-snow zone, anchor ice, 


ice jams, etc.) 
 
Part 4.2 provides concise information on stream characteristics and their relevance to a water 
crossing design. You can get help from WDFW to determine the scope of the evaluation 
necessary for your site. You may also refer to the WDFW publication, Integrated Streambank 
Protection Guidelines (Cramer et al. 2003) at 
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http://wdfw.wa.gov/publications/00046/wdfw00046.pdf, for in-depth guidelines on site 
assessments. 
 
Channel bed width/channel migration zone 
The channel bed width of a stream is by far the most important parameter in any crossing design. 
Accurate measurements are critical for a successful project. The method for determining channel 
bed width is described below and the methods for determining whether a channel migration zone 
is present can be found in Board Manual Section 2 Standard Methods for Identifying Bankfull 
Channel Features and Channel Migration Zones.  
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Channel bed width, as defined here, is the stream’s width metric for forest practices hydraulic 
projects (FPHP) involving Type S and F Waters. The current DNR rule definition of bankfull 
width in WAC 222-16-010 is to be used as the stream width metric for FPHPs involving Type 
N Waters.  
 
The channel bed width is defined as the width of the bankfull channel. The bankfull channel is 
defined as the stage when water just begins to overflow into the active floodplain. However, 
determining bankfull width requires the presence of a floodplain or bench, and depending on 
physical or geographical conditions, some streams have neither. When determining bankfull 
channel width for a stream where a floodplain or distinct bench is not present, features used in 
the general descriptions of active channel and ordinary high water will aid the project designer 
in determining channel bed width.  
 
“Active channel width” is used to describe the stream’s recent or current discharges. Outside the 
active channel are indicators that show stability, such as soil development and permanent 
vegetation which show that overland flow is rare. Inside the active channel are features 
indicating normal stream flow processes such as sediment deposits and bed scour. The upper 
limit of the active channel may occur at a “break” in slope separating a steeper active slope and 
a gentler upland slope. 
 
“Ordinary high water line” is usually identified by physical scarring along the bank or shore and 
the action of water so common that it leaves a natural line impressed on the bank. The line may 
be indicated by erosion, benching, change in soil characteristics, lack of terrestrial vegetation or 
the presence of vegetative litter or woody debris. Soil characteristics or seasonal vegetation may 
make finding the high water line difficult and several locations should be observed to ascertain 
the correct location of the high water mark. 
 
The following features, taken from the descriptions of active channel width and ordinary high 
water line, can be used for measuring channel bed width when a floodplain or bench is not 
present: 
• changes in vegetation or a lack of vegetation (especially the lower limit of perennial 


species);  
• changes in slope or topographic breaks along the bank;  
• changes in the particle size of bank material, such as the boundary between coarse cobble or 


gravel with fine-grained sand or silt; 
• the presence of bank undercutting, which usually reach an interior elevation slightly below 


the bankfull stage; 
• the height of depositional features, especially the top of the point bar, which defines the 


lowest possible level for bankfull stage; and/or 
• stain lines/marks or the lower extent of lichens on boulders. 
 
Landowners and project designers are encouraged to use a combination of the indicators listed 
above to more accurately estimate the channel bed width. Since stream anomalies, 
drought/flooding conditions or seasonal vegetation can mask or accentuate the targeted channel 
bed width, it is recommended that applicants observe several locations when measuring the 
channel bed width to achieve an accurate calculation.  
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Channel profile 
The channel profile is a longitudinal profile view along the length of the stream. An example is 
shown in Figure 5. It is critical for culvert design and forms the basis for the plan. It is developed 
by surveying the elevation of the bed, or water surface along the stream reach that includes the 
water crossing, typically at least 200 feet upstream and downstream from the water crossing site.  
 
The channel profile is used to determine stream slope, degree of upstream and downstream 
incision and deposition, the depth of pools, and the presence of nick points. Water surface 
measurements should be taken at the same flow level. The channel profile helps to determine the 
appropriate slope and elevation of the culvert and the strategy for dealing with channel regrade, 
including deposition, and incision. Channel elevation may respond when an existing in-stream 
structure is removed during the installation of a new crossing structure. Outfall drops and locally 
steepened sections immediately adjacent to the crossing structure are hallmarks of channel 
incision. Figure 6 shows the culvert invert, the bottom of the culvert at the inlet and outlet end, 
which must be below the expected regrade line with an additional allowance for the necessary 
countersink.  
 


 
Figure 6 Culvert invert below expected regrade 


 
Channel pattern 
Recognizing the type of channel pattern is essential for the selection of an appropriate water 
crossing structure. Stream processes form variable channel patterns. The most common channel 
pattern type associated with culvert crossings is a confined, non-meandering channel. This 
greatly simplifies the analysis because these channels, if stable, experience limited lateral 
channel movement and have a limited floodplain. Unconfined alluvial channels are characteristic 
of channel migration zones and are more complicated because they tend to experience more 
lateral channel migration and larger floodplains. Please see Board Manual Section 2 Standard 
Methods for Identifying Bankfull Channel Features and Channel Migration Zones. Part 2.5 
includes a technical discussion describing how riverine processes form channels; and 2.1 through 
2.4 provide standard methods to identify whether a channel migration zone exists. It is 
recommended that DNR and WDFW be consulted when these complicated channel types are 
encountered. Tribes may also be consulted for additional expertise. 
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Channel stability 
Channel stability can vary greatly along a stream course. To the greatest degree possible, stream 
crossings should be placed in locations of high channel stability. Channel characteristics 
indicating stability include: 
• Straight segments with no evident signs of recent bank erosion;  
• A single channel with minimal floodplain and no high flow channels;  
• Relatively coarse streambed material such as cobbles or boulders;  
• the absence of sediment deposits such as significant gravel and sand bars that are exposed at 


low flows; and  
• The absence of “stair step” features in the streambed within at least 200 feet of the crossing 


location.  
Aligning the crossing structure at right angles to a relatively straight stream course can minimize 
the length of the structure (and the length of affected stream channel) and avoid the potentially 
destabilizing effects of forcing the channel through abrupt changes in direction and elevation. 
 
Condition of channel banks 
The condition of a channel’s banks is indicative of channel stability. Raw, vertical banks are a 
sign of recent incision (cutting or vertical degradation) and may be a reason to increase the 
estimate of channel width to accommodate future channel widening. The channel may also 
continue to incise, forcing the design to a bridge or a more deeply countersunk culvert to 
accommodate the additional downcutting. Removing the existing culvert, if perched, may result 
in upstream incision and possible impacts to habitat and channel conditions. Figure 7 shows a 
perched culvert. 
 


 
Figure 7 Perched culvert 


 
Very low banks or no banks at all indicate heavy aggradation. The crossing is likely located at a 
gradient break or on an unconfined channel. This is a very challenging condition, and the stream, 
without the road crossing determining the location of the channel, would move laterally to lower 
ground. Maintaining a static location often leads to designing a larger crossing to accommodate 
the sediment load, raising the road to allow sediment to build and scour, or using of alternative 
methods to maintain the crossing. For more information regarding alternative methods, please 
see the WDFW website at http://wdfw.wa.gov/conservation/habitat/planning/ahg/, Aquatic 
Habitat Guidelines. 
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Sediment transport and deposition 
Sediment deposition, supply, and transport must be considered in selecting an appropriate water 
crossing structure. The resulting streambed at the crossing must be similar to the streambed 
upstream and downstream of the structure. Streambed composition can be measured in a variety 
of ways. See Figure 8. Additional sources of information on pebble count and sediment storage, 
transport, and deposition are available on the DNR Forest Practices Forms and Instructions web 
site. Go to http://www.dnr.wa.gov/BusinessPermits/ForestPractices/Pages/Home.aspx, and select 
Forest Practices Forms and Instructions. 
 


 
Figure 8 Pebble count procedure 


 
Depositional areas, such as alluvial fans or where the channel gradient transitions from steep to 
flat, pose additional design considerations. A channel spanning bridge may be a better choice 
than a culvert for a stream crossing location with high sediment supply and deposition. A culvert 
located in a depositional reach may be overwhelmed with sediment, making it dysfunctional. 
 
Similarly a channel spanning bridge may be a better choice for stream crossing locations with 
limited sediment supply where a culvert installation may eventually erode the outfall and result 
in the loss of fish passage.  
 
Potential debris loading and transport 
Large woody debris (LWD) is an important ecological and habitat-forming component in fish 
bearing streams, and serves as a sediment retention mechanism in fish and non-fish bearing 
streams. LWD includes boles, root wads, and whole trees. Delivery of LWD into the stream 
depends on factors such as tree proximity, lean and direction, and the degree and evenness of 
forest cover. Transport of LWD is dependent on the size and power of the stream. The potential 
debris loading and transport in the vicinity of the water crossing structure needs to be considered 
in order to design the proper size structure. 
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Hydrology and hydraulics 
Water crossing structures should be designed to pass ice, debris and sediment likely to be 
encountered at the 100-year flood level. Bridges should have at least three feet of clearance 
between the bottom of the bridge structure and the water surface at the 100-year flood level. A 
clearance greater than 3 feet is typically necessary in locations of high transport of sediment 
and/or wood, or in locations where sediment and wood accumulate. 
 
When designing a stream crossing, it is important to gather precipitation, forest hydrology, and 
peak flow data pertinent to the behavior of the stream. Hundred-year flood flows can be 
determined with gage data or regression analysis, allowing the determination of design discharge 
values. Methods to determine culvert sizing based on the 100-year flood level can be found in 5.1 
Design Elements. Also, it is important to consider the low flows in the channel to assure fish 
passage through the area of the water crossing structure. At the site of a structure it is essential to 
know the discharge and its variation over time.  
 
Important considerations 
Design crossings to allow for natural stream processes, including the transport of wood, water, 
and sediment, while maintaining the natural movement pattern of the stream. 
• Cross streams at right angles to the natural flow of the stream. Avoid critical areas such as 


wetlands and spawning habitat. 
• Avoid reaches showing signs of channel instability.  
• Avoid areas that require constraining, re-aligning, or altering the natural channel. 
• Consider possible mitigation measures for unavoidable impacts from FPHPs to fish life and 


fish habitat. 
 


If you have a difficult situation such as a channel with no discernible channel bed width, a road 
that crosses a delta or high depositional area, or a tidal crossing, consider: 
• Moving the crossing upstream of depositional area. 
• Oversizing the culvert crossing or using a bridge to accommodate sediment deposition.  
• For bridges, raising the crossing to allow for deposition and transport of wood and debris. 
• Proposing an alternative design such as a ford or vented ford. 
 
Finally, pre-application consultation with DNR and WDFW will help you evaluate and plan for 
construction or removal of your water crossing structures. Please refer to Part 1 for DNR and 
WDFW contact information. Tribes may also be consulted for additional expertise. 


4.3 Construction BMPs 
Use of the following BMPs during the construction of water crossing structures will minimize 
potential impacts to fish, fish habitat, water quality, and the riparian environment. 
 
Project Site Preparation BMPs 
• Minimize clearing limits associated with site access and construction to reduce disturbance of 


riparian vegetation, wetlands, and other sensitive channel features. Trimming and cutting is 
preferred to grubbing. Clearing limits for site disturbance should be clearly marked.  


• Utilize established benchmarks for construction controls as described in part 4.1.  
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• Establish staging areas (for construction equipment storage, vehicle storage, fueling, 
servicing, hazardous material storage, etc.) in a location and manner that will prevent erosion 
or contamination to typed waters. 


• Prior to starting work in areas where the bank will be disturbed, install temporary erosion 
control measures such as a filter fabric fence or straw wattles to prevent sediment from 
entering the stream. During construction, cover erodible soils with a mulch or matting to 
prevent mobilization, and slope erodible soils to route water into settling areas away from 
streams. Recommendations on the appropriate erosion control measures can be found in the 
Department of Ecology’s stormwater management manuals at 
http://www.ecy.wa.gov/programs/wq/stormwater/manual.html  (Western Washington); or 
http://www.ecy.wa.gov/programs/wq/stormwater/easternmanual/manual.html (Eastern 
Washington). 


• After completion of work, but before removing the temporary erosion control measures, 
remove sediment accumulated during the project from behind the erosion control measures 
and deposit it in a location where it cannot enter typed water. 


 
Fish capture and exclusion BMPs 
Please see Part 8 for fish capture and exclusion BMPs. If personnel and resources are available, 
WDFW and affected tribes may assist with capturing and moving fish from the job site to free-
flowing water. DNR can help identify affected tribes in a given area. 
 
Dewatering BMPs 
Construction site dewatering is often necessary to ensure the protection of fish life and habitat, as 
well as meet water quality standards. Dewatering of stream crossing construction sites is 
typically necessary because of potential impacts to the channel. Maintain clean water by 
diverting the stream before it enters the construction site and return the flow to the channel 
downstream from the project. Figure 9 illustrates this process. 
• Passive gravity flow diversions are generally preferable to pumping. Pumps can be 


inefficient and unreliable, but may be necessary in some cases.   
• Isolate the work area at both the upstream and downstream ends by placing coffer dams 


made of gravel filled bags, ecology blocks or a similar device and then diverting the flow 
around the work area before beginning any work in the channel. 
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Figure 9 Typical bypass pump 


 
• Coffer dams should be overlain with plastic or filter fabric on the upstream side to contain 


sediment. Accumulated silt should be removed with the filter fabric upon completion of the 
project.  


• If gravel bags are used as coffer dams, after project completion the bags can be slit to allow 
the gravel to disperse downstream, provided the gravel is rounded and clean (e.g., pea 
gravel). Remove the bags and any associated debris from the site. If necessary, hand tools 
can be used to ensure stream flow and fish passage is not impeded by the gravel. 


• Discharge clean diverted water back into the channel downstream as close as possible to the 
project site to maintain flows for fish and reduce the length of stream that needs to be 
dewatered.   


• Construction site dewatering (i.e., “wastewater”):  Stream beds typically have substantial 
subsurface water flow which must be captured and removed from the construction site. This 
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dirty water cannot be discharged directly into typed waters. Install a sump within the work 
area for dewatering. Place pump outlets upland a sufficient distance from the stream channel 
to allow the natural vegetation to filter sediments before waste water reaches the channel. 


• Equip pumps used for dewatering the job site with screens to prevent injury of fish pursuant 
to RCW 77.57.010 and RCW 77.57.070. The pump intake must be screened by one of the 
following: 
o Perforated plate: 0.094 inch (maximum opening diameter). 
o Profile bar: 0.069 inch (maximum width opening). 
o Woven wire: 0.087 inch (maximum opening in the narrow direction). 


• Ensure that the open area for all 
types of fish guards is a minimum of 
27 percent and that the screened 
intake consists of a facility with 
enough surface area to ensure that 
the velocity through the screen is less 
than 0.4 feet per second.  


• Keep the screen in place whenever 
water is withdrawn from the stream 
through the pump intake and 
maintain the screen to prevent injury 
or entrapment of juvenile fish.  


• If pumps are used as the primary or 
secondary method of diverting flow 
around the isolated work area, plans should be in place for accessing additional backup 
pumps in the event of extremes in flow caused by weather or other factors. Once started, 
bypass pumps typically need to be run continuously through project completion. This 
requires 24 hour monitoring for refueling, monitoring, and maintenance.  Pump failure is also 
common and requires backup pumps ready on site to replace the failed pump. 


Water quality BMPs  
• Establish a site-specific spill prevention and erosion control plan prior to beginning work. 


Such a plan may include: 
o a site plan with a description of the methods of erosion/sediment control; 
o methods for confining, removing and disposing of excess construction materials; 
o measures for washing and maintaining equipment; 
o a spill containment plan; 
o measures to reduce and recycle hazardous and non-hazardous wastes; and 
o measures to disconnect road surface and ditch water from all typed waters (see BMPs in 


Board Manual Section 3 Guidelines for Forest Roads). 
• Do not use wood that has been treated with creosote or pentachlorophenol for any part of the 


structure, including pilings, beams, structural supports, and decking. These components must 
remain free of these toxic substances for the duration of their functional lives. Detailed 
information about preservative options can be found on the Western Wood Preservative 
Institute web site at http://www.wwpinstitute.org/aquatics.html. 


• Ensure that no chemicals or any other toxic or deleterious materials are allowed to enter or 
leach into the stream. 


• Minimize sediment delivery to typed water. 


Bypass pump 
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• Dispose of all project waste material such as construction debris, silt, excess dirt or 
overburden material above the limits of floodwater in an approved upland disposal site. 


• Stop work if high flow conditions that may cause siltation are encountered during the project 
or if the coffer dams are compromised. Do not re-start work until the flow subsides. 


• Do not allow uncured concrete or concrete by-products to enter the stream at any time during 
construction. Completely seal all forms used for concrete to prevent uncured concrete from 
getting into the stream.  


• Ensure that all materials and equipment used for construction, monitoring, and fish salvage 
are free of aquatic invasive species. Decontaminate all materials and equipment so that no 
viable invasive species are transported to or from the job site. 


 
Equipment BMPs 
• Where practical, based on project scale and site conditions, accomplish the work by hand or 


with hand-held tools. 
• Where possible, operate equipment from the road, road shoulder, bridge, top of the bank, dry 


gravel bar, work platform, or similar out-of-water location. Work within a dewatered channel 
or a channel with diverted flow is acceptable with the use of BMPs. In-water equipment 
operation should be avoided, but where necessary it should be identified and addressed in the 
spill prevention and erosion control plan.  


• Check equipment daily for leaks and make any necessary repairs prior to commencing work 
activities along the stream. Ensure equipment is free of external petroleum-based products 
while working around the stream. Remove accumulations of soil or debris from the drive 
mechanisms (wheels, tires, tracks, etc.) and undercarriage of equipment prior to working near 
or in the stream. 


• Equipment crossings of the stream are discouraged and should be proposed only when and 
where necessary to complete a project or access a project site. 


• Operate equipment in the stream channel only if the drive mechanisms do not enter the 
channel or when the work area is dry or within an area where the stream flow is bypassed. 


• Limit equipment use near the stream to specific access and work corridors to minimize 
disturbance to stream banks and vegetation. Service, refuel, and maintain equipment in an 
upland area to prevent contamination of surface waters. When practical, this service site 
should be located at least 200 feet from any receiving waters. Fueling areas should be 
equipped with sufficient spill containment supplies to prevent a spill from reaching typed 
waters. 


 
Site restoration BMPs  
Alteration or disturbance of the bank and vegetation should be limited to that necessary to 
construct the project. Trimming and cutting riparian vegetation is preferred to stump removal.  
Affected bed and bank areas should be restored to pre-project condition. This includes regrading 
and restoring banks and channel beds back to natural contours, removing unnecessary fill, 
controlling the potential for invasive species, revegetating disturbed areas with native vegetation, 
and restoring wood loading in the channel consistent with the rest of the stream.  
• Place any trees cut during the project, that otherwise would be required to be left by forest 


practices RMZ rules, on the bank or in the stream to provide fish habitat and restore natural 
stream processes. 
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• Do not return in-stream flows to the project area until all in-channel work is completed and 
the banks are adequately stabilized to minimize sediment delivery to the stream or stream 
channel. 


• Remove all structures, materials or equipment from the site and dispose of all excess spoils 
and/or waste materials properly upon completion of the project.  


• Restore the channel bed, bank, and shoreline areas similar to their pre-project natural 
condition. 


• When preparing a revegetation plan for the site, consider the precipitation zone, species 
native to the site, and the likelihood of natural revegetation. 


• Site restoration includes replacing woody vegetation generally representative of the species 
and densities of adjacent undisturbed riparian vegetation. Plant a native erosion control grass 
seed mix immediately after construction to prevent future erosion, stem the invasion of 
noxious weeds, and stabilize the soil on any disturbed areas (see Board Manual Section 3 
Guidelines for Forest Roads, part 4.5 Vegetation BMPs). Spreading hay over the seed can 
help anchor the seed to the soil and reduce erosion. 


• To the extent necessary to replace woody vegetation removed during construction, plant site- 
appropriate conifer or hardwood seedlings and/or transplant local shrubs no later than the fall 
or spring dormant periods following project completion. Generally, the replanting of woody 
vegetation should take place between October 31 and March 30. 


• Where planting is needed, overplant, monitor, and maintain the plantings to assure that 
woody plant density is in compliance with the revegetation plan.  


 
4.4 Mitigating for unavoidable impacts for Type S and F water crossings 
• Possible impacts should be considered on site and may include: 


o Channel simplification resulting in loss of spawning and/or pool habitat. 
o Significant riparian stand removal or modification. 


• Potential mitigation measures: 
o Installation of logs with root wads in the channel downstream of the new crossing is 


preferred. The intent is to install the largest functional pieces possible that would have 
otherwise contributed riparian function from a mature riparian stand. Conifer species, 
such as Douglas fir or cedar, provide habitat forming function in the stream for longer 
periods than hardwood species. Based upon stream size and existing riparian condition, 
strategies could include: 
 Installed wood should be a minimum of 12 inches diameter and 6 feet in length in 


streams under 4 feet channel bed width. 
 In streams over 4 feet channel bed width, installed wood should be a minimum of 12 


inches in diameter and 1.5 times the channel bed width of the stream in length. 
 Wood should be placed so as to interact with stream flow. 
 Wood should be placed so as not to create fish passage barriers. 
 The total number of installed pieces should be determined on a case by case basis, 


and should be proportionate to the size of the affected stream. 
o In-channel work to restore channel geometry and substrate typical of undisturbed reaches. 
o Riparian replanting of disturbed areas with appropriate species. 
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4.5 Culverts  
Culverts installed in Type S and F Waters must be large enough to transport water, sediment, and 
wood likely to be encountered during all flows, up to and including 100-year flood events. DNR 
and WDFW can help the landowner choose which culvert option is appropriate for the site. 
 
4.5.1 Culvert installation 
In this manual “culvert installation” includes culvert replacement projects.  
 
If culverts are not installed and maintained properly, they have the potential to: 
• Create fish passage barriers due to excessive stream velocities, headcuts upstream, or 


scouring downstream. 
• Reduce downstream transport of sediment, LWD, and organic material resulting in decreased 


habitat complexity and food web productivity in downstream reaches. 
• Alter natural channel forming processes. 
• Disconnect floodplains and off-channel habitat. 
• Damage the road and disrupt access. 


 
4.5.2 Culvert design options 
4.5.2.1 No-slope design 
The no-slope culvert design is appropriate for: 
• Small channels generally  less than 10 feet channel bed width; and 
• Low gradient stream reaches generally less than 3 percent. 
• Stream gradients up to 5 percent may be considered based on site-specific situations where 


the natural gradient of the stream can be maintained upstream and downstream of the 
installation of a culvert set at zero grade.  No-slope culverts are not appropriate for high 
gradient channels. This is because an improperly installed culvert set at a slope less than the 
gradient of the stream can oversteepen the upstream channel, often leading to a headcut that 
can degrade fish habitat, destabilize the channel, and release sediment that can bury the 
culvert. It can also deposit large quantities of sediment downstream resulting in channel 
impacts, bank erosion, and flooding.  


 
A no-slope culvert is designed to have the following characteristics: 
• The culvert width is equal to or greater than the active channel width at the dimension where 


the culvert meets the streambed. 
• The culvert is set at a flat zero slope gradient. 
• The outlet invert (bottom of the culvert at the outlet or downstream end) is countersunk 


below the channel bed by a minimum of 20 percent of the culvert diameter or height. 
• The inlet invert (bottom of the culvert at the inlet or upstream end) is countersunk by a 


maximum of 40 percent of the culvert diameter or height. 
• The culvert has adequate capacity to accommodate the 100-year flood flow and associated 


debris likely to be encountered. 
 


The no-slope design option is usually applicable in the following situations: 
• New and replacement culvert installations in simple channel conditions. 
• Low to moderate natural channel gradient (generally less than 3 percent slope but may be 


acceptable for higher stream gradients with appropriate countersink requirements and based 
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on site specific conditions). The “generally less than 3 percent” recommendation gives the 
designer the option to use the no-slope method in a variety of rise and length combinations. Steeper 
slope channels generally require a deeper fill and a sloped culvert, i.e., stream simulation, Low energy 
stable streams that are over 3 percent may be appropriate for no-slope culverts. Pre-application 
consultation with DNR and WDFW is recommended for no slope culvert designs in channel 
segments exceeding 3 percent gradient. 


• Generally where channel bed widths are less than 10 feet. 
• Streams with little evidence of instability (mass wasting, high sediment transport). 
• Where site conditions permit a culvert width of at least 1.25 times the natural channel width 


upstream of the structure. 
• Where the likelihood of upstream headcutting can be avoided. 
The no-slope culvert option is appropriate where the channel gradient (percent slope) multiplied 
by the culvert length do not exceed 20 percent of the culvert height. In other words, the steeper 
the stream gradient, the larger and/or the shorter the culvert must be to fit within a no-slope 
design. This can be applied with a certain degree of flexibility around these limits, provided the 
necessary hydraulic engineering expertise is available to account for the implications of 
constricting the upstream end of the culvert with the accreted bed or by installing a larger 
culvert. Figure 10 illustrates the elements of a no-slope culvert design. 
 
For more information on the no-slope culvert design, please see the guidelines in the WDFW 
publication, Design of Road Culverts for Fish Passage (Bates et al. 2003), which can be found at 
http://wdfw.wa.gov/publications/00049/.  


 


 
Figure 10 Design elements of a no-slope culvert  


 
  


 B5-23 



http://wdfw.wa.gov/publications/00049/





Forest Practices Hydraulic Projects            DRAFT                Board Manual-8/2013 


The culvert outlet invert must be countersunk a minimum of 20 percent of the culvert height 
(round culvert diameter or vertical measure of an arch, box or elliptical structure). Adequate 
culvert countersink is vital for proper performance and fish passage. When the stream gradient is 
low, it is recommended that the culvert be countersunk more so long as the inlet is not 
countersunk more than 40 percent. Inlet countersink designs greater than 40 percent may be 
appropriate under certain situations such as wetlands or wetland channels, where head cut is 
likely to occur that will flatten the stream gradient. The culvert outlet invert must be installed at 
the correct elevation relative to the downstream channel bed and overall channel profile. Since 
this outlet elevation is critical for any successful culvert design, it must be established and clearly 
benchmarked for post-project review prior to commencing any excavation for the project. While 
a full channel profile is not always necessary for new no-slope installations, it is critical for 
culvert replacements where the channel will adjust upon removal of the previous grade 
controlling structure. In all cases, the outlet invert must be accurately identified and surveyed 
prior to construction in order to establish a benchmark that relates to reference points outside of 
the project. This benchmark will confirm proper invert elevation and serve as post-project 
reference. 
 
The width of the stream bed inside the culvert, based on the designed outlet countersink 
elevation, will be as wide as the average channel bed width of the streambed. The formula for the 
minimum culvert width to channel bed width is: 
  Minimum culvert diameter = 1.25 * channel bed width; conversely 


Width at 20% countersink = 0.8 * culvert diameter 
 


 
Figure 11 No-slope minimum culvert width guideline 


 
The area at the inlet remaining open (above countersinking) must provide enough opening to 
pass the 100-year flood level with consideration for debris likely to be encountered (Figure 12). 
Mitering the culvert inlet may aid in peak flow and debris transport. 
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Figure 12 Culvert inlet area remaining versus percent of countersink 


 
No-slope culverts countersunk deeper than 20 percent of the culvert height have the greatest 
possibility of providing for fish passage over the long term. Consider designing from the top-
down (i.e., start at 40 percent/50 percent countersink at inlet, so the outlet countersink is 
maximized >20 percent). For no-slope culvert design with a countersink at or near 20 percent, or 
in high energy systems, there is a high likelihood of failure. The designer may want to consider a 
larger structure. Pre-application consultation is encouraged. 
 
Culverts are filled with well-graded material consistent with the surrounding channel 
characteristics when natural processes are not expected to fill the culvert within two years (and 
there is no significant wedge of material upstream of crossing). No filling is required in wetland 
situations because the culvert will naturally backwater when set at proper elevations, which will 
provide pool habitat for fish species. 
 
Pipe arches, also known as squashed pipes, need to be sized and designed to meet the above 
guidelines using the Handbook of Steel Drainage & Highway Construction Products from the 
American Iron and Steel Institute, 1994 edition, for geometry, sizing, and flow calculations.  
 
4.5.2.2 Stream-simulation design 
The stream-simulation method is intended to mimic a stream channel, allowing for minor 
adjustments in response to changes in upstream and downstream channel dynamics. The 
structure is placed at or near the natural channel slope and incorporates natural substrate features 
that mimic the adjacent streambed, provide for fish passage, and allow for the natural transport 
of sediment, wood, and organic debris.  
 
Generally, the stream-simulation option is an appropriate method in the following circumstances 
(Bates et al. 2003): 
• New and replacement culvert installations. 
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• Complex settings, including sites with moderate to high natural channel gradient and/or sites 
requiring long culverts. 


• Narrow stream valleys. 
• Locations where passage is required for a broad range of aquatic species. 
• Systems where passage must be provided for species with poorly understood requirements.  
• Ecological connectivity; downstream transport of wood, sediment, and organic material is 


required. 
 


Culverts designed to simulate streambeds are sized wider than the channel width, and the bed 
inside the culvert is sloped at a similar or greater gradient than the upstream channel stream 
reach (no more than 125 percent of the upstream gradient). This type of culvert is filled with 
substrate material that emulates the natural channel, erodes and deforms similar to the natural 
channel, and is unlikely to change the channel gradient unless specifically designed to do so.  
 
The most basic stream-simulation culvert is a bottomless culvert placed over a natural streambed. 
Here, the natural streambed remains in place. More complex designs may involve substrate 
intermixed with immobile bedform elements (e.g., boulders) to maintain bed conditions within 
the structure. Typical low gradient and high-gradient stream-simulation schematics are shown in 
figures 13 and 14. 
 


 
Figure 13 Profile and cross sections for typical stream-simulation culverts for  


low to moderate gradient settings 
(<4 percent slope) Source: Bates et al. 2003 


 
Stream-simulation projects should be surveyed, designed and constructed in a manner consistent 
with the WDFW publication, Design of Road Culverts for Fish Passage (Bates et al. 2003), 
Chapter 6 - Stream Simulation Design Option. This publication can be found at 
http://wdfw.wa.gov/publications/00049/wdfw00049.pdf. 
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Figure 14 Profile and cross sections for typical stream-simulation culverts for 


 higher gradient settings  
(>4 percent slope) Source: Bates et al. 2003 


 
Stream simulation is achieved when physical conditions in the culvert look and function 
similarly to those in the adjacent natural channel. These conditions imply acceptable passage for 
fish and other aquatic organisms.  
 
Typically, culverts are set along the natural stream gradient, countersunk 30 to 50 percent, filled 
with a range of streambed gravel sized to match the naturally occurring ambient substrate, resist 
scour, and are sized to a diameter of D=1.2*channel bed width+2'. 
 
4.5.2.3 Hydraulic Design  
This design option requires a high degree of expertise in hydraulic engineering and hydrologic 
and geomorphic modeling capabilities, a thorough understanding of the swimming performance 
and biological requirements of the target species, and site-specific survey information.  
 
Historically, this method was a standard approach used to design culverts for fish passage. It has 
become less favored, however, because of uncertainty related to fish passage performance, a 
limited range of applicable settings, and a number of ecological limitations. Specifically, the 
passage requirements of many target species are poorly understood, which contributes to design 
uncertainty. Even when the passage requirements of target species are adequately addressed, the 
structure may fail to provide passage for non-target species. This may lead to a range of 
unforeseen ecological consequences. Considering the above, this design option is unlikely to 
achieve the objective of the forest practices rules to pass all fish species at all life stages. 
 
Finally, this type of structure may not provide adequate transport of sediment and organic 
material, contributing to broader effects on ecosystem function, degradation of the adjacent 
stream channel, and declining performance over time. 
 
Because of these limitations, the hydraulic design option is most commonly used for temporary 
retrofits of existing barrier culverts in circumstances where replacement or removal is not 
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practical in the immediate future. See WDFW’s Design of Road Culverts for Fish Passage 
manual (Bates et al. 2003) for additional guidance on this method. 
 
4.5.2.4 Alternative Design Methods 
Alternative design methods may be considered if they can be shown to meet or exceed fish 
protection standards. Alternative methods that haven’t been demonstrated for their effectiveness 
in meeting fish protection standards are likely to require additional review. In addition, projects 
constructed under an alternative design method must be monitored for effectiveness. In the 
future, if the structure is shown to be ineffective, it will need to be replaced with a proven design 
method. 
 
4.5.3 Culvert Retrofitting 
A culvert retrofit is a modification placed in an existing culvert in order to improve fish passage. 
Retrofits commonly include baffles and/or weirs inside the culvert barrel. However, baffles 
reduce the hydraulic capacity of culverts. These structures are complicated as they must alter 
water velocities to allow for fish passage in culverts that do not pass all fish. (See 4.5.2.3 
Hydraulic Design above.) Retrofitting a culvert is not a long-term solution, but may be used in 
some instances until the culvert can be replaced with a fish passable structure such as a bridge or 
a stream-simulation culvert.  


4.6 Bridges 
If properly located, sized, and installed, bridges provide the most protection to fish life and 
unimpeded fish passage, maintain natural channel processes, and provide the least risk of failure.  
Bridges are far less susceptible to plugging than culverts, and fish passage conditions under 
bridges are less likely to be affected by changes in streambed elevation. Pre-fabricated bridges 
are available that eliminate the complexity of engineering and may prove to be more cost 
effective than a culvert alternative. Bridge installation can be significantly simpler than culvert 
installation, with less in-water work, excavation, fill, and need for dewatering.  
 
A bridge should be constructed in fish bearing waters where the site assessment indicates that a 
culvert is not a viable option. This is particularly true for larger streams and steeper channels, or 
when the movement of large debris or excessive sediment is frequent. See 4.2 Design Elements. 
 
The following guidelines apply both to new bridges and to the replacement of existing crossing 
structures. For the purpose of these guidelines, a bridge is any crossing that has separate 
structural elements for the superstructure, piers, abutments, and foundations.  


Appropriately designed bridges should protect natural geomorphic and fluvial processes. These 
goals can be achieved by:  
• Preventing excessive backwater during floods that could lead to scour of the stream bed 


within the waterway; 
• Preventing deposition of sediment upstream which could increase lateral shifting of the river 


channel and therefore require future bank armoring.  
• Preventing or limiting local scour or coarsening of the stream substrate. 
• Allowing free passage of woody debris expected to be encountered in the stream. This 


reduces maintenance and allows for distribution of wood downstream.  


 B5-28 







Board Manual – 8/2013                     DRAFT                         Forest Practices Hydraulic Projects 


• Allowing natural evolution of the channel longitudinal profile (meander and vertical scour) to 
the extent compatible with safety of the bridge, its road approaches, and adjacent private 
property.  


• Allowing continued down-valley flow of water onto the floodplain, thereby reducing flood 
height, providing flood capacity, and permitting side channel development and other riparian 
processes.  


• Reducing the risk of bridge failure from catastrophic floods.  
 


All items in the list above may not apply to every bridge crossing. In many cases, existing site 
constraints may have already reduced the natural level of the channel and fish habitat 
productivity as a result of past man-made features.  
 
Bridge design and construction considerations 
• Pier placement within the wetted area of channel bed width should be avoided.  
• Existing channel spanning bridges that have exhibited no channel effects may be replaced 


with a similar bridge span. 
• For confined channels, the distance between bridge abutments should be at least channel bed 


width and may need to be placed further apart to pass 100 year flood flows without causing 
backwater elevations to exceed 0.2 feet. Consultation with DNR and WDFW is advisable. 
Figure 15 illustrates the relationship between channel bed width and the bridge structure for 
confined channels. This figure shows a bridge founded on spread footings, and the abutment 
protection required to protect the bridge footings. Other foundation and abutment protection 
methods are possible and preferred, but the width required between them remains the same.  


 


 
Figure 15 Bridge cross section over a confined channel showing the relationship between the 


channel bed width and the recommended width between abutment protections.  
The factor of safety is determined by the designer. The bridge may also be founded on piling or 


drilled shafts which would eliminate scour risk. 
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• Bridges should account for lateral channel movement (meandering) that will occur in their 
design life.  


• In general, the bottom of the superstructure (stringers, girders, etc.) should be at least three 
feet above the 100-year flood level.  


• The stream channel created or restored near and beneath the bridge should have a gradient, 
cross-section, and general configuration similar to the existing channel upstream and 
downstream of the crossing, provided that the adjacent channel has not been previously 
channelized.  


• Bridge designs constructed in unconfined channels and floodplains can be more complex. 
Therefore, it is important that pre-application consultation occur with DNR and WDFW 
when anticipating bridge construction in such areas. Tribes may also be consulted for 
additional expertise. 


• Floodplains adjacent to the channel also provide critical habitat for fish; therefore, impacts 
must be minimized. Spanning the entire width of the channel plus the floodplain is not 
usually practical, but preserving natural function of the floodplain is important. Therefore, 
careful consideration should be given for minimizing the possibility of floodplain areas being 
blocked or impeded by road approach embankments.  


4.7 Fords in Type S and F Waters 
Fords are a type of water crossing where vehicles drive through stream channels. They must be 
constructed and maintained in a manner that will prevent damage to fish life, habitat, and water 
quality. Fords have a high potential to generate and deliver sediment and may impede fish 
passage, both of which represent actual damage to public resources and must be avoided. 
However, under limited circumstances fords may be considered when they provide better public 
resource protection than other water crossing structures. A well designed and maintained ford 
creates no channel constriction, passes debris, and poses no hazards associated with road fill. 
 
Fords are only appropriate to use during periods of low or no stream flow (whether dry or 
frozen) and if sediment delivery is minimized or avoided. If flow conditions change, a ford 
crossing may no longer be an appropriate stream crossing method. Vehicular traffic should be 
isolated from flowing water whenever possible.  
 
Fords should be used only in locations where the protection of fish life, habitat, and water quality 
can be assured. Whether a ford is appropriate or not depends on the characteristics of the stream 
to be crossed, local topography, and management of traffic on the road.  
 
Fords should be the last resort and only used in cases where other crossing methods have been 
considered and rejected. Fords may be considered for temporary use in watercourses where: 
• Stream banks are naturally low and channel depths shallow; 
• There is gentle topography with low bank height and low gradient approaches; 
• The stream has low flow or no flow during the anticipated season of use; 
• The stream is associated with a spur road rather than a mainline, and where there is minimal 


traffic; and/or 
• The stream is subject to mass wasting events, debris transport, or extreme seasonal peak 


flows.  
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In order to avoid resource impacts and minimize delays, it is strongly recommended that pre-
application consultation occurs with DNR and WDFW when anticipating ford construction. 
Tribes may also be consulted for additional expertise. Timing restrictions or use conditions may 
be applied because fords have the potential to generate sediment delivery or harm fish. 
Therefore, anticipate that a written plan for ford construction and maintenance, and restoration of 
the stream crossing may be required upon application.  
 
Construction BMPs 
• Separate traffic from flowing water by utilizing a vented ford.  
• Construct fords at right angles to the stream. 
• Construct fords outside of all known or suspected spawning areas such as pool tailouts. 
• Inspect and maintain fords to provide for fish passage and maintain water quality, and notify 


DNR if fish passage is impeded or water quality is impacted. 
• If the streambed does not have a firm rock or gravel base, install clean, washed rock or gravel 


to reduce sedimentation. Concrete, pavement or other debris should not be used to construct 
hardened fords.  Placement of material should be limited to the approaches and crossing. 


• Restoration of a ford after it is used should include restoring the slope and 
revegetating/stabilizing the banks of the stream, as well as removing any non-native material 
that may alter stream flow.  


• To complete restoration, block vehicular access to the crossing location.  
 
Maintenance BMPs  
Streambeds are part of a dynamic system where storm events frequently change the stream bed 
and banks. Fords should not require maintenance after every such event. Re-evaluate the use of a 
ford if frequent or extensive maintenance is required.  
 
Maintain fords to: 
• Keep road approach ditch-outs and water bars functioning.  
• Minimize road surface runoff and control stream bank erosion. See Board Manual Section 3 


Guidelines for Forest Roads, part 4.3 Erosion Control.  
• Prevent multiple approaches. 
• Provide for unimpeded fish passage. 
 
Construction and maintenance BMPs for fords in Type N Waters can be found in part 5.3. 
 
PART 5. WATER CROSSING STRUCTURES IN TYPE N WATERS 
5.1 Design Elements 
First make sure the stream is a Type N Water.  Please see WAC 222-16-031 for water type 
definitions. If unsure about how to determine bankfull width, see Board Manual Section 2 
Standard Methods for Identifying Bankfull Channel Features and Channel Migration Zone. 
Contact DNR if you have questions. 
 
This section includes three common methods to determine culvert sizing based on the 100-year 
flood level, any one of which can be used. See Table 2. Alternative methods may be considered. 
To facilitate the application review process, you are encouraged to explain how you determined 
the appropriate culvert size if your proposed water crossing structure is less than bankfull width. 
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Method A (Sizing Table Method) uses field-verified bankfull width and average bankfull depth 
and Table 3 to determine the diameter of the culvert. You may need a larger size to 
accommodate debris if the culvert diameter is less than bankfull width.  
 
Method B (Bankfull Width Method) uses field-verified bankfull width at the stream crossing to 
determine the diameter of the culvert. 
 
Method C (Hydraulic Design Method) is a hydraulic-based crossing design method that uses 
estimated stream flows. The size of the culvert is based on the local 100-year flood level 
calculations and the nomograph in Figure16. Use local knowledge of wood loading to 
appropriately size culverts for the passage of woody debris. 
 


Table 2. Three methods to size Type N Water culverts 
 Method A 


Sizing Table 
Method B 
Bankfull width  


Method C  
Hydraulic Design  


Summary Enter bankfull width and 
average bankfull depth 
into the culvert sizing 
table (Table 3). 


Choose culvert 
diameter equal to or 
greater than bankfull 
width.  


Calculate 100-year 
flow, determine 
culvert size using 
nomograph (Figure 
16), and account for 
debris. 


Complexity Medium/Low Low High 
Data Required Measured bankfull width 


and average bankfull 
depth. 


Measured bankfull 
width only.  


100-yr flow (various 
methods and data 
requirements).  


Analysis Required Table 3 None Peak flow calculation, 
use of nomograph 
(Figure 16). 


Does Method 
provide for passage 
of debris? 


No – needs additional 
consideration. 


Yes No– needs additional 
consideration. 


Where to use Where bankfull width 
and depth is easily 
determined. 
 
Where basin area and/or 
hydrology are uncertain. 


When simplicity is 
required. 
 
Where bankfull width 
is clear, but depth 
uncertain. 
 
Where abundant 
mobile debris is 
present at the site. 


Where hydraulic 
expertise is available. 
 
Where site-specific 
design and/or a non-
round culvert are 
desired. 
 
Where bankfull width 
and depth is difficult 
to determine. 
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Table 3. Method A, culvert sizing table for Type N Waters 
 
Bankfull 
width 
(BFW) in 
Feet  


 
Average Bankfull Depth in Inches 


 
3 


 
6 


 
9 


 
12 


 
15 


 
18 


 
21 


 
24 


 
27 


 
30 


 
33 


 
36 


1 *15 *18 24 30 -- -- -- -- -- -- --  


2 24 30 30 36 42 42 48 48 -- -- -- B 
3 30 36 42 48 48 48 54 54 54 60 60 60 
4 30 42 48 54 54 54 60 60 66 66 72 72 
5 36 48 54 54 60 60 66 66 72 72 78 78 
6 36 48 54 60 66 66 72 72 78 78 84 84 
7 42 54 60 66 72 72 78 78 84 84 90 90 
8 42 60 66 72 78 78 84 84 84 90 90 90 
9 48 60 66 78 78 84 84 90 90 90 96 96 
10 54 66 72 78 84 84 90 90 96 96 96 -- 
11 60 66 72 84 84 90 90 96 96 -- -- -- 
12 66 72 78 84 90 90 96 96 -- -- -- -- 
13 66 78 78 90 90 96 -- -- -- -- -- -- 
14 72 78 84 90 96 96 -- -- -- -- -- -- 
15 78 84 90 96 96 -- -- -- -- -- -- -- 
16 78 84 90 96 -- -- -- -- -- -- -- -- 
17 84 90 96 -- -- -- -- -- -- -- -- -- 
18 84 90 96 -- -- -- -- -- -- -- -- -- 
19 90 96 -- -- -- -- -- -- -- -- -- -- 
20 96 96 -- -- -- -- -- -- -- -- -- -- 


* See WAC 222-24-042(2) for details relating to size restrictions when installing culverts. 
 
Method A (Sizing Table Method) 
Step 1: Verify the stream is a Type N Water and then determine the bankfull width and average 


bankfull depth using methods shown in Board Manual Section 2 Standard Methods for 
Identifying Bankfull Channel Features and Channel Migration Zones.  


 
Step 2: See the culvert sizing table (Table 3) to determine the diameter of the culvert. Consult 


with DNR for culvert diameters larger than 96 inches. For culvert sizes in the shaded 
areas of chart, it is recommended to use bridges, pipe arches, or open bottom culverts.  


 
Method B (Bankfull Width Method) 
Step 1: Verify the stream is a Type N Water. Measure the bankfull width in the field using the 


methods shown in Board Manual Section 2 Standard Methods for Identifying Bankfull 
Channel Features and Channel Migration Zones.  


 
Step 2: Size the culvert diameter no smaller than bankfull width. Note: This method may not be 


possible in areas that are difficult to accurately measure bankfull width. 
 


 B5-33 







Forest Practices Hydraulic Projects            DRAFT                Board Manual-8/2013 


Method C (Hydraulic Design Method) 
Method C is a hydraulic-based crossing design method that uses an estimate of stream flow for a 
100-year flood level to size culverts based on a nomograph. Figure 16 is a nomograph for 
calculating sizes for round corrugated metal culvert pipes on Type N Waters. 
 
Limitations to the use of Method C:  
• Hydraulic design method assumes there is culvert inlet control. This is a condition where the 


hydraulic capacity of the culvert is limited by the inlet configuration. This generally occurs in 
culverts steeper than 2 percent with unrestricted outflow.  


• Flow measurements of past 100-year flood level may be unavailable. 
• Estimated 100-year flow volumes may be hard to predict because of rain-on-snow events and 


inaccurate calculations of basin size. 
 


Step 1: Verify the stream is Type N Water. Then determine the flow volume of the 100-year 
flood event (q value on the nomograph in Figure 16) by: 
• Using stream flow records from gauged streams. 
• Estimating the 100-year flood level. Table 4 lists three methods to estimate stream 


flows for the 100-year flood level. 
 
Step 2: Use the nomograph in Figure 16 to determine the culvert diameter: 


• Select culvert entrance type (armored headwall, mitered to slope, projecting). 
• Select maximum headwater to culvert diameter ratio (HW/D). Do not exceed 0.9 


when using native soils for the fill. This will ensure performance without reliance 
on hydraulic pressure to pass storm events. 


• Project a line from the Entrance type bar through the Water Discharge bar (q) to 
arrive at a point on the Culvert Diameter bar (D).  


• Round up to the nearest culvert diameter listed.  
• Consider adding additional size to the culvert if debris is present in the stream.  
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Table 4. Three ways to estimate the 100-year flood level to be used with Method C 
Hydraulic Design. 


 COMMENTS 
Regression Equations Method 
 
Follow instructions at  
http://wa.water.usgs.gov/pubs/wrir/flood_freq/ 
 
Further information may be found at  
http://water.usgs.gov/osw/streamstats  
 
 


 
 
Easy to use web-based method.  
 
Uses a prediction equation with a standard error of 
37 to 77 percent. 
 
Best used for basins greater than 50 acres.  
 
Developed using lower elevation stream flow 
gauge stations that measured larger basin areas 
typical in forest culvert design.  


Flow Transference Method  
 
Follow instructions at 
http://wa.water.usgs.gov/pubs/wrir/flood_freq/ 
 
 
 


 
 
Useful method when water-crossing structure is in 
or near a gauged basin.  
 
Transfers in-stream gauge station information to 
an un-gauged drainage area.  


Rational Method 
 
Follow instructions in chapter 2.5 of the  
Washington State Department of 
Transportation’s Hydraulics Manual at  
http://www.wsdot.wa.gov/Publications/Manual
s/M23-03.htm 
 


 
 
Uses rainfall intensity charts and equations to 
calculate flow for small basins less than 300 acres.  
 
Maps may be difficult to obtain for forested 
basins. 
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Figure 16 Nomograph for calculating sizes for round corrugated metal culvert pipe on Type N 


waters.  


5.2 Construction BMPs for Culverts and Bridges 
Minimizing the number of water crossings in the following locations will reduce road costs and 
risks to water quality and other public resources: 
• In areas requiring steep road approaches.  
• Across braided stream channels. 
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• On flat stream gradients immediately downstream of steep stream gradients. (These areas are 
susceptible to high sediment deposition.)  


• In areas requiring deep fills. 
• Immediately downstream of unstable slopes or landforms (see Board Manual Section 16 


Guidelines for Evaluating Potentially Unstable Slopes and Landforms). 
 
Figure 17 provides guidance for culvert design and installation that will reduce potential 
catastrophic failures due to debris (wood and sediment) blockages. 
  


 
Figure 17 Design to prevent culvert plugging hazard 
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Deeper fills and streams with greater debris transport potential BMPs 
Steeper gradient streams often require deeper fills over the crossing structure, increasing the 
amount of sediment that would be delivered if the fill fails. Steeper gradient streams also have 
the potential to transport more woody debris, increasing the risk of a plugged culvert. In these 
situations, where water is more likely to come over the road and cause fill failure, select the 
BMPs or other measures from the following list that best fit the local conditions:  
• Construct an armored dip on the fill over the stream crossing structure. This reduces fill 


erosion potential and improves resistance to road failures resulting from high water flows and 
debris. Use coarse material, compact the fill, and armor with large rock.  


• Dip the road grade and armor the fill to direct water onto stable vegetated ground within the 
natural drainage (see figures 19a and 19b). 


• Outslope the road at the crossing.  
• Construct an armored spillway at the intersection of the stream’s gorge wall and the water-


crossing fill. 
• Place large riprap on the upstream fill slope and at the dip on the downstream fill slope.  
• Install oversized culverts or miter the culvert inlet to improve flow characteristics and to help 


orient debris. 
• Consider installing trash racks or debris deflectors above the inlet in channels with high 


debris transport. 
 


 
Figure 18a Armored relief dip design 
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Figure 18b Armored Relief Dip Design. 


 
Consider increasing the size of a crossing structure when:  
• The crossing is in the rain-on-snow zone. 
• The crossing is in a location where ice jams or anchor ice can occur. 
• The stream contains large amounts of mobile debris (wood, gravel).  
• The crossing is inaccessible during winter. 
• The crossing requires deep fills.  
• Crossing a flat, broad area with poorly defined channels. 
• You are considering installing a new culvert with a diameter equal to or less than bankfull 


width. 
 
Water crossing construction BMPs 
• Cover culverts with adequate fill according to manufacturer specifications. This minimizes 


damage to culverts during road maintenance. It also distributes the weight of passing 
vehicles, preventing culverts from being crushed. 


• Prevent stream flow erosion by sizing culverts adequately. Placement of riprap around the 
inlet and/or outlet of a culvert may also prevent erosion. 


• Use erosion control measures to armor fills to minimize erosion and sediment delivery. See 
Board Manual Section 3 Guidelines for Forest Roads, 4.3 Erosion Control. 


• For roads with natural surfacing, apply surface rock at culvert approaches.  
• In areas where beavers are present, consult DNR and WDFW. 
• Place slash and/or debris above the 100-year flood level outside of the riparian management 


zone or wetland management zone in a stable location except where the material is used to 
construct sediment filters on road fill slopes.  


• When within a quarter of a mile from a fish bearing stream, consult with DNR and WDFW to 
determine if there is a need for a bypass structure during installation to divert flowing waters 
and prevent delivery of sediment to the fish bearing water. 


• Ensure that the culvert is set and bedded at an even grade without a hump, belly, or curves.   
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Water crossing maintenance  
Inspect all water crossing structures regularly and after storm events to ensure proper function. 
The following may indicate the need for maintenance or replacement:  
• The stream flows regularly over the road. 
• The stream flow is diverted from the culvert inlet and into the ditch. 
• Severe erosion or scour within the ditch located downhill from the crossing.  
• Stream flows diverted from the culvert inlet into another stream channel (basin). 
• Streambed material accumulations at the culvert inlet.  
• Down-cut channel bottoms and eroded stream banks occur immediately downstream of the 


culvert (outlet scour/drop). 
• Erosion of the fill located above the culvert inlet. 
• The culvert inlet is crushed or severely dented. 
• The culvert inlet is damaged (inspect entire culvert to ensure it is fully functional). 
• Sediment is delivering to typed waters. 
• Evidence of head-cutting upstream of the water crossing structure. 


5.3 Fords in Type N Waters 
Fords are a type of water crossing where vehicles drive directly through streams. They have a 
high potential to generate and deliver sediment, and are only appropriate to use during periods of 
no or low stream flow. If flow conditions change, a ford crossing may no longer be an 
appropriate stream crossing method. Vehicular traffic should be isolated from flowing water 
whenever possible. 
 
Fords may be suitable in the following circumstances:  
• Where there is minimal vehicle traffic. 
• In sites where access limits regular maintenance.  
• Where variable stream widths exist from frequent landslides, debris flows, or ice flows 


originating upstream.  
• When culverts or bridges are not an option because: 


o The crossing is too difficult to maintain. 
o High debris loading is present in stream channel. 


 
Construction  BMPs 
• Fit the ford to the conditions on site (e.g., stream substrate and stream bank stability, stream 


width, depth and flow volume, lateral and vertical channel stability, flood frequency, debris 
loading). 


• Install stabilizing material if the streambed does not have a firm rock or gravel base. Use 
reinforced concrete planks, crushed rock, riprap or rubber mats.  


• Make sure equipment is in good working condition and doesn’t leak oil. 
• Install ditch-outs or water bars on each side of the approaches to divert water away from the 


stream.  
• Construct the ford so you can maintain it. 
• Construct temporary fords to facilitate abandonment and site rehabilitation. 
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Maintenance BMPs  
Streambeds are part of a dynamic system where storm events frequently change the streambed 
and stream banks. Fords should not require maintenance after every such event. If frequent or 
extensive maintenance is required, re-evaluate the use of the ford.  
 
Maintain fords to: 
• Keep road approach ditch-outs and water bars functioning.  
• Minimize road surface runoff and control stream bank erosion. See Board Manual Section 3 


Guidelines for Forest Roads, 4.3 Erosion Control.  
• Prevent multiple approaches. 


PART 6. WATER CROSSING STRUCTURE MAINTENANCE AND REPAIR 
Even when water crossing structures exceed bankfull width, they can require maintenance to 
provide for the transport of water, sediment, and wood, and in Type S and F streams, the free 
passage of fish. Large storm events can create high stream flows that transport large quantities of 
sediment and debris that can quickly overwhelm a culvert inlet. Culverts and most bridges are 
not designed to withstand debris flows, dam break floods, lahars, etc. Typically, properly 
designed and installed water crossing structures survive these catastrophic events and with 
proper maintenance their transport functions can be restored. However, chronic maintenance 
situations are usually a symptom of undersized or poorly performing water crossing structures 
and replacement should be considered when repeated maintenance responses are required to 
service the crossing structure. Although bridge piers and abutments can require some 
maintenance following peak flow events, culvert maintenance is the most common maintenance 
activity.   
 
Maintenance activities should be accomplished whenever possible during low summer flows to: 
• avoid times when fish are spawning; 
• reduce impacts to the stream channel and flow; and  
• to simplify and expedite the maintenance activity by taking advantage of low stream flows. 
In seasonal streams, it is always best to conduct maintenance activities when dry or non-flowing. 
 
Water crossing maintenance activities conducted outside the normal summer operating season 
should be considered an “emergency situation” requiring an expedited response to protect the 
structure or the road, or restore fish passage. This action should only occur when the road, the 
stream, or fish are immediately threatened. 
 
Maintenance and repair BMPs 
In Type S or F waters, lengthening of an existing bridge or culvert is a modification that is 
considered a new project rather than simple maintenance. 
 
• Limit disturbance to the stream bank, stream bed, and riparian vegetation to that necessary to 


complete the maintenance or repair project. 
• Where practical, accomplish work by hand or with hand-held tools in order to minimize 


disturbance to the stream. 
• Stop work if fish are observed in distress, a fish kill occurs, or water quality problems 


develop. 
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• In Type S or F streams, the completed project must provide or maintain fish passage. This 
includes culvert repair activities. 


• If the project is sufficiently large, bypass the stream flow to minimize disturbance to the 
stream and fish habitat. For additional guidance, see 4.3 Dewatering BMPs, and Part 9 Fish 
Capture and Exclusion. 


• Operate equipment from the road, road shoulder, or bridge deck to reduce stream bank and 
riparian vegetation impacts. 


• Clean equipment of soil, debris, and external petroleum products before working near the 
water. Also, inspect equipment daily for leaks and immediately repair it when detected. For 
additional guidance that may apply, see 4.3 Equipment BMPs. 


• Restrict sediment removal from the culvert crossing to that necessary to restore flow through 
the structure and do not extend more than 25 linear feet upstream from the inlet or 
downstream from the outlet. 


• Do not conduct sediment removal where fish are spawning or are known to spawn.   
• Limit sediment removal to deepening the streambed; do not widen the streambed. Stream 


banks should not be modified or disturbed. 
• Once the project is completed, the stream bed should not contain pits, sumps or depressions 


that can trap fish or create a fish passage barrier when water levels fluctuate. 
• Relocate all excavated material to an approved waste site where it will not reenter typed 


waters unless directed otherwise by DNR. 
• Relocate LWD, whenever practical, downstream from the culvert or bridge structure. See 


10.3 Large Wood Placement, Removal or Repositioning for additional guidance. 
• Remove and reposition debris in a manner that minimizes the release of bedload, logs or 


debris downstream. 
• Repair culverts to restore their original, as-built condition, and provide unimpeded fish 


passage. 
• Culvert repair may include headwall construction. Bridge repair may include replacement or 


installation of new bank armor. In all cases, limit rip rap installation to that necessary to 
protect the structure. See 10.4 Stream Bank Protection for additional guidance. 


• When replacing bridge decking, do not deliver bridge parts to the stream. New decking 
material should not include creosote or pentachlorophenol. 


• When painting a bridge, do not deliver paint chips or overspray new paint to the stream. 
• Once the project is completed, protect the disturbed or exposed areas from erosion to ensure 


that fine sediment does not deliver to the stream. 
• Depending on project scope and scale, re-vegetation or other activities may be necessary to 


restore the site to pre-project conditions. See Site Restoration BMPs in 4.3 for additional 
guidance.  


 
PART 7. TEMPORARY CULVERTS 
In general, temporary culverts are used for a limited time and when streams are at low flows. In 
some instances, and depending on the location, temporary culverts may be used for more than 
one season within the effective period of an FPA to extract timber or provide temporary access. 
However, temporary culverts left in place September 30 to June 15 need to be designed to pass 
fish and accommodate the 100-year flood level and anticipated debris. In these situations, and 
when designed properly, temporary culverts will have a minimal effect on stream processes and 
fish habitat.  
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Temporary culverts should be designed and installed to: 
• Minimize the disturbance to the bed and bank of the stream; 
• Safely pass the flows and debris expected during the time they will be in place; and 
• Provide passage for fish migrating in the stream for the time the culvert will be in place. 
 
Temporary culvert BMPs  
• Placement and timing limitations for allowing temporary culverts in Type S and F Waters is 


determined based on the species of fish present at the proposed crossing location. 
• Maintain unimpeded fish passage in all fish bearing streams. The best crossing locations have 


a low approach elevation and a narrow stream channel. 
• Locate the crossing where the stream is relatively straight and minimal riparian vegetation is 


growing on the bank. 
• Place the pipe on top of geotextile fabric and cover it with clean fill to minimize disturbance 


and easily restore the bed and banks of the stream. Log puncheon can be used alone or in 
association with a culvert to pass expected flow. 


• Maintain the temporary culvert throughout the life of the project. 
• Remove the culvert, associated fill, including log puncheon, and geotextile material in a 


manner that restores the site to pre-project conditions. 
• Remove temporary culverts and all road approaches, and block traffic by a predetermined 


date. 


PART 8. WATER CROSSING REMOVAL AND ABANDONMENT 
Road abandonment is the complete removal of bridges, culverts, and fords, removal of associated 
fill, and the elimination or water barring of the connected roadways. For forest practices 
purposes, road abandonment is defined in WAC 222-24-052(3). Removal means a crossing is 
taken out with the intention of replacement at a later time. Both operations will re-establish fish 
passage, although the intended purpose of abandonment is to re-establish the natural drainage 
with no additional maintenance required.  
 
Water crossing removal or abandonment should re-establish channel connectivity and the 
passage of fish if the stream is a Type 
S or F Water. 
 
Generally, a water crossing removal 
should include: 
• Creation of a channel that is 


similar in size and configuration to 
channel conditions upstream and 
downstream; 


• A natural transition to the channel 
upstream and downstream of the 
crossing; 
 
 
 
 
 Properly abandoned road crossing 
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• Incorporation of large wood pieces, which can help expedite the restoration of the channel 
and fish habitat conditions. This wood is commonly available from trees removed from the 
road fill; 


• Stable side slopes that do not exceed 2:1 unless matching the natural stream bank or valley 
walls; and 


• Appropriate erosion control to address sediment delivery from exposed slopes. 
 
Where water crossings are permanently abandoned, restoration of the channel and floodplain 
should include: 
• Complete removal of the culvert or bridge support structures and all imported road fill 


material; 
• Re-sloping of the banks to the original valley width, or at a minimum restoring the flood 


prone width of the stream to its natural capacity; and 
• Re-vegetation and/or replanting of exposed stream banks or valley walls with native trees 


and shrubs to help expedite development of a functioning riparian condition. 
• It is recommended that the road fill be excavated back to the flood prone width or the 


original valley width. This allows the stream to use its floodplain and re-establish the full 
riparian zone.  


• In cases where the channel occupies a valley formed by glacial or fluvial processes far in 
excess of those present today (an underfit channel), it is recommended that the fill be pulled 
back to the flood prone width (the horizontal extent at a height of twice the bankfull depth). 


 
Where water crossing removal is temporary and another structure is expected to be installed, the 
site may not require the same level of fill removal. In this case, water crossing removal should 
include removal of the culvert or bridge structure and associated fill. Typically, removal of fill 
should occur to at least channel bed width + 2 feet, or channel bed width * 1.2, whichever is 
greater. It is always preferable to pull fill back to at least the flood prone width (see Figure 19). 
In totally confined channels where channel bed width equals valley width, the fill removal need 
not exceed the channel bed width. 
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Figure 19 Plan view of road crossing abandonment showing excavation of road fill and 


placement of large wood when it is available on site and non-merchantable 
 
When planning culvert removal, the overall drop through the culvert should be measured. The 
overall drop is the outfall height plus the vertical drop through the culvert (slope times length). 
See Figure 20. When the culvert is removed this overall drop will be expressed as a single 
vertical face at the inlet end of the excavation. This face will either regrade (downcut) or remain, 
depending on the height and the vertical face material. 
 


 
Figure 20 Profile view of road crossing abandonment showing the overall drop in water surface 
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When the outfall drop is moderate and the bed material mobile, the crossing can be abandoned 
and the regrade expected to resolve itself over time without repercussions. The concern is if the 
bed materials or the underlying soil or rock does not readily erode, there will be a distinct drop 
that can be a barrier to fish passage for a long time. 
 
The following guidelines are recommended: 
• If the overall culvert outlet drop is greater than one foot and the channel bed is composed of, 


or underlain by soft or weathered bedrock, cemented glacial till, or hard clay, then the 
upstream bed should be excavated to form a continuous profile of a similar slope as the 
adjacent channel. A hard bedrock sill was probably present before the culvert was installed 
and will be the same challenge to fish passage as it was before. Adding wood from the fill 
slope and gravel from the fill to the excavation will improve channel recovery in this latter 
instance (shown in the upper profile in Figure 21). 


• If the overall drop is less than 2 feet and bed is gravel, then the culvert can be removed 
without further work done to the channel.  


• If the drop is in excess of 3 feet, then the upstream channel should be regraded to form a 
continuous profile through the worksite and into the upstream channel (shown in the lower 
profile in Figure 21). 


 


 
Figure 21 Stream profiles at road crossing abandonment sites  


showing two regrade treatments. 


PART 9.  FISH CAPTURE AND EXCLUSION 
If personnel and resources are available, WDFW and affected tribes may assist with capturing 
and moving fish from the job site to free-flowing water. DNR can help identify affected tribes in 
a given area. 
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• Generally, work below the bankfull width should be conducted in isolation from flowing 
waters. 


• In most cases gradual dewatering or bypass should be done in conjunction with exclusion of 
fish from the work site. 


• All individuals participating in fish capture and removal should have training, knowledge, 
and skills in the safe handling of fish. 


• A plan should be designed to consider the channel characteristics and size of the area to be 
isolated, dewatering methods (diversion with a bypass flume or culvert, sandbags, sheet pile 
cofferdam, etc.), and the sequence of activities that will provide the best conditions for the 
safe capture and removal of fish. 


• If the stream is small, where seasonal flows are substantially diminished and conditions of 
elevated temperature or reduced oxygen may be present, fish should not be herded upstream. 


• In rare instances fish may have to be relocated a greater distance up or downstream to ensure 
fish are not concentrated in areas where their habitat needs cannot be met. 


• Concentrate fish where they can be easily seined but not where they may be stressed for more 
than 30 minutes. 


• If flows within the work area are gradually reduced over the course of a day or longer, fish 
may move downstream on their own, preventing the need for capture and relocation.  
However, if there is sufficient cover such as that provided by a culvert, fish will not likely 
move, making capture and relocation necessary. 


 
Seining 
• If listed fish are present, dip nets and seines 


must be composed of non-abrasive nylon 
material. 


• Fish capture using a seine net is the 
preferred method of fish capture. 


• For easier capture and to minimize stress, 
use seines with a bag built into the net. 


• Seining during low light conditions such as at dawn and dusk is most effective. 
• Snorkeling to help herd fish, in conjunction 


with the use of a seine net will improve the 
success of fish capture. 


• Small net mesh sizes usually work best unless 
water velocities are high.  


 
 


 
 
Baited minnow traps 
• Baited minnow traps may be used in conjunction with 


seining. 
• To minimize predation, check traps at least four times per 


day. 
• If water temperatures exceed 15 C, traps should be 


checked more frequently. 
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Dip nets 
• When gradually dewatering a job site, dip nets are an effective way to capture fish. 
• Aquarium nets may work best in very shallow locations for small fish. 
 
Work area isolation using block nets 
• If during the course of in-water work fish 


may re-enter the work area from 
downstream, a downstream block net 
should be installed. 


• Select sites that exhibit reduced flow 
volume or velocity, uniformity of depth 
and good accessibility. 


• Avoid sites with heavy vegetation, large 
cobble or boulders, undercut banks, deep 
pools, etc., due to the difficulty of securing 
and/or maintaining nets.  


• Once the first block net is secured at the 
upstream end, a second block net should be 
used to herd fish downstream and out of 
the project area. 


• Block nets will need to be composed of 9.5 millimeter stretched nylon mesh and installed at 
an angle to the direction of flow (not perpendicular to the flow) to avoid impinging fish in the 
net. 


• To anchor block nets, bags filled with clean gravel should be placed along the bottom of the 
nets. 


• Block nets must be secured along both banks and the channel bottom to prevent failure as a 
result of debris accumulation, high flows, and/or flanking. 


• In order to keep fish out of the work site, block nets should be left in place until the work is 
complete and conditions are suitable for fish. 


• Block nets require frequent inspection and debris removal and should be checked three times 
a day.  


 
Using electrofishing equipment to capture fish 
• Electrofishing should not be used unless 


other methods of removing fish are 
unsuccessful. Attempts to seine or net fish 
should always precede the use of 
electrofishing equipment.  


• Electrofishing methods and equipment must 
comply with National Marine Fisheries 
guidelines: National Marine Fisheries 
Service. 2000. Guidelines for electrofishing 
water containing salmonids listed under the 
Endangered Species Act, 
http://swr.nmfs.noaa.gov/sr/Electrofishing_
Guidelines.pdf. 


Use of a block net 


Electrofishing to capture fish 
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• A biologist with at least 100 hours of electrofishing experience should be on-site to conduct 
or direct all electrofishing activity. 


• Visual observation techniques such as snorkeling or surveying with polarized glasses may be 
used to assess effectiveness of fish removal from the site. 


• In order to minimize the risks to both personnel and fish, use the minimum voltage, pulse 
width and rate setting necessary to create the desired response (galvonotaxis). 


• Use only straight DC or pulsed DC current; never use AC current. 
• Use low setting for larger fish because they are more susceptible to electrofishing injury than 


smaller fish. 
• Electrofishing should not be used where spawning adults or redds may be exposed to 


electrical current. 
• Electrofishing should not be conducted under conditions of poor water visibility. 
• In order to provide a higher likelihood of detecting fish and to reduce injury to fish, a second 


person with a dip net should be positioned to catch stunned fish before they become 
impinged in block nets or are lost downstream. 


• Immediately remove captured fish from nets and electrical field, and either relocate them 
downstream or hold in appropriate containers. 


• Keep water in holding containers cool and well oxygenated. 
• Do not hold fish listed under ESA in containers for more than 10 minutes, unless containers 


are dark-colored, lidded and fitted with a portable aerator. 
• If dark bands are observed on fish or signs of stress or injury are noticed, immediately reduce 


electrofisher settings. 
 
Fish handling, holding, and release 
• Plan and conduct fish capture and removal to minimize the amount and duration of handling. 
• Ensure that those handling fish have clean hands free of lotion, sunscreen, insect repellent 


and other deleterious substances. 
• Ensure that capture buckets, coolers or holding tanks are maintained with clean, cold, well-


oxygenated water. 
• Captured fish should be held in containers that are large enough to avoid over-crowding of 


fish. 
• Report any ESA listed fish accidentally killed as a result of fish capture and removal 


operations. 
 
Reintroduction of flow and fish into isolated work area 
• Reintroduce flows gradually into the isolated work area to prevent channel bed or bank 


instability, excessive scour, turbidity or sedimentation. 
• Make sure each fish is capable of remaining upright and actively swimming prior to release. 
• Consider fish habitat characteristics such as flow, temperature, and cover when selecting 


locations to release fish. 
 
  


 B5-49 







Forest Practices Hydraulic Projects            DRAFT                Board Manual-8/2013 


PART 10.  OTHER COMMON HYDRAULIC PROJECTS 
 
10.1 Beaver Dam Removal 
Beavers play an important ecological role in creating and maintaining ponds and wetlands for 
fish and wildlife habitat, as well as improving water quality through stormwater and sediment 
retention. Where beaver activity occurs in narrow bands of riparian habitat, it is often compatible 
with the management of forested uplands. However, beaver activity can negatively impact water 
crossing structures. Beaver impacts are often controlled through trapping to keep populations 
from reaching nuisance proportions. Beaver dam removal is a forest practices hydraulic project. 
For information or authorization related to beaver removal through trapping, go to 
http://wdfw.wa.gov/licensing/trapping.  
 
When beavers build dams at bridges or culvert inlets, the pond created by the dam can result in a 
collapsed or compromised water crossing structure or a flooded stream-adjacent haul road. When 
the dam impounds a Type N Water, its removal can simply be accomplished in a manner that 
prevents a sudden release of scour-force flows and/or sediment or debris. When dam removal 
impacts a Type F or S Water, additional impacts must be considered. Beaver dams that do not 
pose an imminent threat to roads are to be left undisturbed. 
 
Beaver dams should be removed or modified only when: 
• The continued existence of the beaver dam poses an imminent danger as defined in to RCW 


77.55.011(12) to the integrity of bridge piers, culverts, or roads; and   
• The beaver dam has been in existence for one year or less. Older dams will be considered on 


a site-specific basis. 
 
Beaver dam removal BMPs 
• Avoid dam removal when fish are spawning or when spawning habitat is within 300 feet of 


the dam. Consult with WDFW for the appropriate work window. 
• Leave large wood (>12 inches diameter and >6 feet length) in place or move it downstream 


of the crossing. 
• Leave LWD imbedded in the stream bed or banks undisturbed. 
• Remove and dispose of smaller limbs and bark debris where they will not re-enter the stream 


or be available for further beaver activity. 
• Streambed or bank excavation, or channel realignment, are not authorized. 
• Do not use explosives.  
• Remove the dam by hand or with hand tools.  Chain saws or vehicle winches may be used to 


dislodge some of the debris, provided siltation to the downstream areas can be held to a 
minimum and impacts to fish life avoided. 


• Station large equipment needed to remove the dam on the bank. However, if equipment is 
used, it should be operated from the roadway, the road shoulder, or the crossing structure to 
minimize disturbance to the stream banks and riparian vegetation. 


• Remove the dam and debris in a manner that results in a controlled, slow release of 
impounded water. Down-ramping of the water should not result in stranding fish, or cause 
damage or erosion to the stream bed or banks. 


• Ensure that equipment is free of external petroleum-based products while working near the 
water.  
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• Take extreme care to ensure that no petroleum products, hydraulic fluid, sediment-laden 
water, chemicals, or any other toxic or deleterious materials are allowed to enter or leach into 
the stream. 


• Inspect dewatered areas to ensure fish are not stranded. If fish are stranded, capture and move 
them to the nearest free-flowing water.  


• Minimize damage to stream-adjacent vegetation. Re-vegetate disturbed areas and protect 
against erosion.  


• An alternative to removing a beaver dam may be to install a structure like a beaver deceiver 
which will allow stream flow through the landowner’s structure without eradicating the 
animal. For more information on preventing beavers from plugging culverts, see 
http://www.wdfw.wa.gov/living/beavers.html. 


 
Mitigating for unavoidable impacts for beaver dam removal or modification 
• Possible impacts should be considered on site and may include: 


o Loss of pool habitat. 
o Removal of habitat forming wood from the channel. 
o Possible scour of downstream channel if difficulty implementing BMPs is encountered, 


resulting in uncontrolled, rapid releases of impounded water. 
• Potential mitigation measures: 


o Repositioning or installation of large wood downstream of beaver influenced 
infrastructure. 
 Installed or repositioned wood should be a minimum of 12 inches in diameter and 6 


feet in length. 
 Wood should be placed so as to interact with stream flow. 
 Wood should be placed so as not to create fish passage barriers. 
 The total number of installed pieces should be determined on a case by case basis, 


and should be proportionate to the size of the stream. 
o Planting of appropriate species within the riparian zone formerly inundated by beaver 


activity. 


10.2  Logging Cable Suspension Activities 
In the simplest case, this activity category refers to the suspension of logging cables across fish 
bearing waters to establish tailholds in locations that facilitate “lift” or deflection for tower 
logging activities. Increased lift results in less soil disturbance during upland logging activities, 
as well as improved logging safety. A more complex case includes the suspension of payloads 
(cable yarding) across fish bearing waters. This facilitates landowner access to properties on both 
sides of a stream where terrain, ownership boundaries, or timber type lines preclude 
environmentally sensitive road access alternatives. 
 
General BMPs applicable to all cable crossings across streams 
• Fully suspend logs transported across Type S or F Waters so no portion enters the stream or 


damages the bed and banks. 
• When changing tailholds over Type S or F Waters, move the lines over or around leave trees 


and riparian vegetation prior to re-tightening. Suspend cables at a height that minimizes 
damage to riparian vegetation during yarding activities.  


• Do not fell tees into or across Type S or F Waters.  However, if this does occur, leave the tree 
where it entered the water. Do not disturb large woody material in place prior to logging. 
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• With each cable road change, remove and dispose of limbs and other small debris that enter 
the stream during logging activities where they will not re-enter the stream. 


• Stop cable logging activities if sedimentation occurs in Type S or F streams until the proper 
erosion control measures are put in place. 


 
BMP applicable to cable suspension only (i.e., not involving timber yarding) 
• Work across Type S or F Waters is allowed year-round and limited to the placement, 


suspension, repositioning, and removal of cables over the stream.   
 
BMPs applicable to yarding timber over streams 
• Year-round yarding across Type S or F Waters is allowed when the logs are fully suspended 


over the trees within the RMZ and the stream. 
• Use yarding corridors if full suspension over the trees within the RMZ is not achievable.  


• Yarding across Type S or F Waters is generally appropriate from June 1 through 
September 30 when fish are not spawning. However, consult WDFW for specific 
spawning timing. 


• To maintain the integrity of the riparian zone, yarding corridors must be no wider or more 
numerous than necessary to accommodate safe and efficient transport of logs. Use natural 
openings where practical. 


• Use the equipment and methods that minimize the number of corridors and RMZ impacts 
such as skyline yarders with drop-line carriages or other lateral yarding capabilities. For 
DNR to assess RMZ impacts, provide yarding profiles and the number and locations of 
proposed corridors in the FPA. 


• Use directional felling techniques to fall corridor trees away from the stream channel 
unless directed by DNR. Leave riparian trees on site. 


 
Mitigating for unavoidable impacts associated with cable suspension through Type F riparian 
buffers with removal of riparian trees 
• Possible impacts should be considered on site and may include: 


o Loss of riparian function. 
• Potential mitigation measure: 


o Felling of timber into riparian buffer or across stream (if appropriate) for possible 
recruitment by stream. 


10.3 Large Wood Placement, Removal, and Repositioning 
Large wood is an essential component of the stream system both in terms of biological diversity 
and structural complexity. It maintains channel stability and provides shelter for fish from high 
flows and predators. Large wood traps sediment that can create spawning habitat and provides a 
medium for aquatic insect production. In forests, wood is typically placed or repositioned as part 
of a forest practices hydraulic project, either for mitigation purposes or simply to complete the 
project. It is often necessary to remove or reposition large wood from the channel that is 
threatening an existing structure such as a bridge pier or a culvert. In these cases it is always best 
to retain the wood in the stream system if possible. This can be accomplished by relocating the 
wood downstream from the structure, but not if it could jeopardize downstream structures. 
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Large wood placement, repositioning or removal BMPs 
• Only remove large wood from a stream where necessary to address safety or infrastructure 


concerns. 
• Relocate large wood removed for maintenance or to reduce infrastructure risk downstream 


whenever possible so as not to reduce the large wood loading in the stream. 
• Incorporate relocated large wood into the channel to provide stable, functional fish habitat. 


This may include placing channel-spanning logs, creating log jams, or introducing a single 
large log or rootwad to the channel. 


• Lift and elevate above the stream when removing and placing large wood to minimize 
disturbance to the stream bed or banks. 


• Leave large wood embedded in the bank or bed undisturbed and intact unless authorized for 
removal or repositioning. 


• Activities should not occur where fish are spawning, or where spawning beds (redds) are 
visible or documented. Consult with WDFW for spawning and incubation location and 
timing. 


• Remove unattached limbs, bark, and other small woody debris from the stream and place in a 
location where it will not reenter the stream. 


• Large wood repositioning should not result in the release of stream substrate, logs, or debris 
downstream from the project that could impact the channel, impair fish habitat, or threaten 
other infrastructure. 


• Large wood repositioning should be conducted to avoid or minimize damage or disturbance 
to the bed, banks, or riparian vegetation. 


• Level depressions in gravel bars resulting from the wood repositioning that could strand fish. 
• Operate equipment used for repositioning from the road, bridge surface, or road shoulder 


whenever feasible to reduce disturbance to the stream bank or sensitive riparian vegetation. 
• For mitigation purposes or large wood enhancement projects, use the largest wood available, 


preferably cedar or Douglas fir, with attached roots, and a length that will exceed the channel 
width.  If the large wood is without attached roots, the wood length will need to exceed the 
channel width in order to remain stable in the stream. 


10.4 Stream Bank Protection  
A bank protection structure is constructed to protect a stream bank from anticipated erosion or to 
stabilize an eroding stream bank. For forest practices purposes, this activity is typically 
associated with forest road or water crossing structure protection. 
 
Water crossing bank protection is commonly applied under bridges to stabilize banks and protect 
abutments and soils around culvert inlets as headwalls to guard against scour and/or stabilize 
road fill material. Stream bank protection is typically restricted to the water crossing structure 
site and is relatively simple. 
 
Protection of forest roads is more complicated and involves careful planning and design. It 
requires a clear understanding of why the erosion is occurring based on some knowledge of 
stream channel dynamics (for example, the channel migration, channel configuration, or stream 
energy). This understanding will influence the bank protection design or the decision to simply 
move the road away from the stream.  
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It is highly recommended that landowners review WDFW’s guidelines regarding channel 
processes, site assessment, and bank protection solutions in the Integrated Streambank 
Protection Guidelines (Cramer et al. 2003) at 
http://wdfw.wa.gov/publications/00046/wdfw00046.pdf . Landowners are also encouraged to 
consult with DNR and WDFW prior to submitting an FPA for bank protection projects that 
involve stream-adjacent road protection.  
Guiding principles for stream bank protection along stream adjacent parallel roads 
• Natural erosion processes and rates are essential for ecological health of the aquatic system. 
• Human-caused erosion that exceeds natural rates is usually detrimental to ecological 


functions. 
• Natural processes of erosion are expected to occur throughout the channel migration zone 


(CMZ). Project considerations should include the CMZ and potential upstream and 
downstream effects. 


• Preservation of natural channel processes will sustain opportunities for continued habitat 
formation and maintenance. 


  
Stream bank stabilization will alter the bed and banks and the physical processes that form and 
maintain fish habitat. Direct impacts to habitat may include loss of hiding cover, spawning beds, 
large woody material, riparian function, and channel alteration that decreases complexity and 
diversity of fish habitat. Therefore, it is usually best to relocate the road or other structure away 
from the eroding bank to allow natural channel functions to continue. If relocation is not possible 
and bank protection is necessary then it should be designed and installed in the least impacting 
way. 
 
Bank protection methods are either hard approaches utilizing rip rap, concrete, or timber, or soft 
approaches that incorporate biotechnical methods and materials such as live plantings, root wads, 
and LWD to mimic natural stream processes. Biotechnical approaches are preferable to hard 
approaches and should be considered first. Additional mitigation may be necessary if a hard 
approach is selected. Such mitigation may include the addition or incorporation of root wads, 
LWD, or other biotechnical elements such as plantings and soil lifts into the bank protection 
structure.   
 
Stream bank protection BMPs 
• Conduct a site and stream assessment to help understand the failure mechanism(s): toe 


erosion, scour, mass failure, avulsion, etc. 
• Determine the level of risks to both the stream and the stream-adjacent road associated with 


the options: 
o No action; move the road 
o Soft armor 
o Hard armor 


• Attempt to utilize soft protection methods. Consider riparian plantings in combination with 
LWD placement or log jam installation, soil lifts, etc. 


• Restrict the bank protection project to the work necessary to protect the eroding banks. 
• Restrict the bank protection footprint within the channel to the minimum necessary to protect 


the toe of the bank, or for the installation of mitigation features approved by DNR. 
• Do not disturb or remove LWD that is embedded in the channel or banks except where 


unavoidable and/or where DNR authorizes removal. 
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• Design and install the toe of the structure to protect the integrity of the bank protection 
materials. In other words, use sufficiently sized rock or logs keyed for stability, and bury 
them below the scour elevation to serve as a foundation to hold the entire structure in place. 


• Slope and configure the bank to a stable configuration; rock slopes should not exceed 1.5:1; 
soft armor should not exceed 2:1 (expressed in run over rise). 


• If rip rap is utilized for bank protection material: 
o Conduct the project so spoils and overburden material are retained on the bank face and 


do not enter the stream channel. Use angular rock to maximize integrity and install to 
withstand 100-year flows. 


o Do not use rounded material or river rock as it does not provide a stable configuration. 
o Operate equipment from the top of the bank whenever possible to minimize impacts to 


the stream or channel. 
o Do not end dump rip rap but rather individually place the rock to interlock the material 


into a stable structure. 
o Protect from erosion all exposed or disturbed areas with the potential to deliver sediment 


using wheat straw blankets, fabric, wood chips, etc. 
 
Mitigating for unavoidable impacts associated with stream bank protection 
• Possible impacts should be considered on site and may include: 


o Disconnecting the stream from its floodplain and/or CMZ (when present) resulting in 
accelerated velocities during flood flows. 


o Hardening of banks or simplification of bank texture, resulting in reduced energy 
dissipation, accelerated velocities, and potential scour of the channel and adjacent banks. 


o Channel simplification resulting in loss of spawning and/or pool habitat. 
o Removing habitat forming wood in the channel or banks to install bank protection. 


• Potential mitigation measures: 
o Repositioning or installing large wood downstream of or adjacent to treated sections of 


bank. 
 The total number and size of installed pieces should be determined on a case by case 


basis and should be proportionate to the size of the stream. For guidance on 
appropriate placement piece diameters, please see Board Manual Section 26 
Guidelines for Large Woody Debris Placement Strategies. 


 Wood should be placed so as to interact with stream flow. 
 Wood should be placed so as not to create fish passage barriers. 


o Planting appropriate vegetation species on disturbed areas within the project limits. 


10.5 Other Forest Practices Hydraulic Projects 
The most common forest practices hydraulic project activities are included in this Board manual. 
Landowners should contact DNR and WDFW and refer to the hydraulic code (chapter 220-110 
WAC) for information on other less common hydraulic projects including but not limited to:  
• channel change and realignment 
• dredging in fresh water areas 
• outfall structures 
• tide gates   
• bulk heads 
• estuaries 
• salt water bank protection 
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• fishways  
• conduit crossings 
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GLOSSARY 
 
“Aggradation” means the geologic process by which a streambed is raised in elevation by the 
deposition of additional material transported from upstream. 
 
"Bankfull width" means:  
(a) For streams - The measurement of the lateral extent of the water surface elevation 


perpendicular to the channel at bankfull depth. In cases where multiple channels exist, 
bankfull width is the sum of the individual channel widths along the cross-section (see board 
manual section 2). 


(b) For lakes, ponds, and impoundments - Line of mean high water. 
(c) For tidal water - Line of mean high tide. 
(d) For periodically inundated areas of associated wetlands - Line of periodic inundation, which 


will be found by examining the edge of inundation to ascertain where the presence and 
action of waters are so common and usual, and so long continued in all ordinary years, as to 
mark upon the soil a character distinct from that of the abutting upland.  


 
“Channel bed width”, for the purposes of the guidelines in this board manual, is defined in the 
text box in part 4.2. 


 
“Fish life” means all fish species including but not limited to food fish, shellfish, game fish, and 
other non-classified fish species and all stages of development of those species. 
 
“Forest practices hydraulic project” means a forest practices activity that includes the 
construction or performance of work that will use, divert, obstruct, or change the natural flow or 
bed of any Type S, F, or N Water. Stand-alone proposals involving channel change and 
realignment, dredging in fresh water areas, and constructing outfall structures are not forest 
practices hydraulic projects and remain governed by chapter 77.55 RCW and chapter 220-110 
WAC. 
 
“Invert” means the bottom of the culvert. 
 
“Mitered culvert” means a culvert that has the inlet or outlet cut to fit the angle of the fill slope. 
 
“Nick points” means an abrupt change in gradient in the stream profile such as a waterfall, 
typically due to a change in rate of erosion. 
 
“No-net-loss” means: 
(a) Avoidance or mitigation of adverse impacts to fish life; or 
(b) Avoidance or mitigation of net loss of habitat functions necessary to sustain fish life; or 
(c) Avoidance or mitigation of loss of area by habitat type. 
 
“Protection of fish life” means the prevention of loss or injury to fish or shellfish, and the 
protection of the habitat that supports fish and shellfish populations. 
 
“Sump” means a low or recessed area created for collecting water or sediment. Sumps are 
created to capture water when pumping or acting as filtration. 
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“Unconfined stream” means a stream with a 100-year floodplain width greater than two times 
the channel width. Typically, channel confinement is a description of how much a channel can 
move within its valley before it is stopped by a hill slope or terrace (Rosgen 1996). Unconfined 
channels can display visible changes in channel characteristics when flow, sediment supply, or 
the supplies of roughness elements such as LWD are altered. These areas are commonly referred 
to as response reaches, and usually possess an active floodplain. 
 
“Underfit channel” means a stream that appears to be too small to have eroded the valley in 
which it flows; a stream whose volume is greatly reduced or whose meanders show a 
pronounced shrinkage in radius. It is a common result of drainage changes affected by capture, 
glaciers, or climatic variations. 
 
“Vented ford” means a crossing structure where relatively frequent overtopping is expected, but 
where the driving surface is elevated some distance above the streambed. Culverts (vents) allow 
low flows to pass beneath the roadbed. 
 
“100-year flood level” has the same meaning as “flood level – 100 year” in WAC 222-16-010: 
"Flood level - 100 year" means a calculated flood event flow based on an engineering 
computation of flood magnitude that has a 1 percent chance of occurring in any given year. For 
purposes of field interpretation, landowners may use the following methods: 
(a) Flow information from gauging stations; 
(b) Field estimate of water level based on guidance for "Determining the 100-Year Flood Level" 
in the forest practices board manual section 2. 
The 100-year flood level shall not include those lands that can reasonably be expected to be 
protected from flood waters by flood control devices maintained by or under license from the 
federal government, the state, or a political subdivision of the state 
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